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Printing Instructions

ThiS guidE waS designed to be distributed in print and electronically to people inter-
ested in social constructionism and constructionist learning methodologies. If you 
received this document electronically and wish to print a copy for your use, you may 

find the following settings and information helpful.
This document was designed to print on standard a4 paper (210 mm × 297 mm [8.3 in 

× 11.7 in]). You should select this page size (or a size similar to a4) in your printer dialogue. 
If your printer won’t accommodate this page size or if you’re printing to Letter-sized 
paper instead (8.5 in × 11 in [215.9 mm × 279.4 mm]), ensure that you have chosen the 
‘Letter’ page size in your printer dialogue. If you’re printing to a4 or Letter paper and have 
the option to do so, choose to print this guide at 100% size (not ‘scaled to fit’), with the 
printing centred vertically and horizontally on the page. Although the tops and bottoms 
of pages may be cut off slightly if you print to Letter-sized paper with these print settings, 
the pages were designed so that no substantive information (such as page numbers or 
text) would be lost.

Although this document is designed for double-sided printing, you may print it single-
sided should your printer lack this feature. If you choose to print it double-sided, you 
should choose ‘long-side stapling (left)’ or the equivalent in your printer dialogue. You 
do not need to add any ‘margin’ or extra space to the pages. You should also choose to 
‘include blank pages’ in the printer dialogue if you have that option.

The printed pages have been designed with a larger inside (or left-hand) margin to ac-
commodate hole punching on the left-hand side should you wish to place this document 
into a ring- or comb-binder to make it easier to use.
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1  · Considering Learning

It iS thE perennial question: should education prepare individuals to enter the workforce, 
or should it focus on social, academic, cultural, and intellectual development so the 
learner can become an engaged citizen? Should it focus on subject and content knowl-

edge so learners can pass tests and move ahead academically, or should it focus on the self-
realisation of the individual, who learns for the excitement and reward of learning, estab-
lishing a pattern of life-long engagement? In the world of the Fourth Industrial Revolution, 
characterised by automated obsolescence as well as increasingly complex and multivalent 
social and cultural connections, perhaps both questions require re-evaluation. Maybe it 
is anachronistic even to view them as oppositional – a false dichotomy that blinds us to 
overlaps and alliances that could otherwise prove fruitful for new educational constructs.

Much of the current educational system has centred on the preparation of a particular 
kind of workforce, training people to apply predetermined, precontextualised information 
through a series of formulas, ‘recipes,’ and standardised procedures. Such training was once 
considered essential for workers in an industrialised economy. But as that economy shifts and 
as those roles are increasingly adopted by machines rather than people, examining the exist-
ing educational system’s impact in preparing learners has led to a series of recent critiques. 
Reports by the World Bank Economic Forum (2018),1 the OECD (2018),2 and a range of think 
tanks and international organisations (Carneiro, Crawford, and Goodman 2007,3 Abadzi 2015)4 

 1 World Bank (2018). World Development Report 2018: Learning to realize education promise. World Bank. Washington 

DC. http://www.worldbank.org/en/publication/wdr2018

 2 OECD (2018). The Future of Education and Skills: Education 2030. The Future We Want. http://www.oecd.org/educa-

tion/2030/E2030%20Position%20Paper%20(05.04.2018).pdf

 3 Carneiro, P., C. Crawford, and A. Goodman (2007). “The Impact of Early Cognitive and Non-Cognitive Skills on Later 

Outcome.” CEE Discussion Papers. Center for the Economics of Education, London School of Economics. London. http://

eprints.lse.ac.uk/19375/1/The_Impact_of_Early_Cognitive_and_Non%2DCognitive_Skills_on_Later_Outcomes.pdf

 4 Abadzi, H. (2015). Training the 21st-century Worker: Policy Advice from the Dark Network of Implicit Memory. UNESCO IBE 

Working Papers on Curriculum Issues 16. http://www.ibe.unesco.org/sites/default/files/resources/wp-16-training_21st_

century_worker_eng.pdf
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have declared that education is ill-equipped to prepare learners for the jobs of the future. 
These jobs will be characterised by a need to collaborate across disciplines, apply knowledge 
in novel or unanticipated ways, and maintain flexibility as workers train and retrain across the 
course of a career. Other authorities have pointed to the ways that technology has disrupted 
employment, making some jobs redundant even as new jobs emerge, requiring new ap-
proaches and fluency with an ever-changing array of tools.

What all these recent reports share is a critique of education’s monolithic focus on 
content knowledge, relying on one-dimensional assessments that are unable to measure 
and record the skills many employers now recognize as essential: innovation, creativity, 
entrepreneurship, and resilience. Education needs to prepare people who can work in 
teams, demonstrate strong leadership and communication skills, and possess the abil-
ity to thrive in diverse cultural and social contexts – so-called ‘21st-century skills.’ These 
qualities are rarely measured by assessment regimes, a cipher left unrecorded because 
the existing paradigm of standardised, industrialised education has never developed a 
‘language’ to encode them.

Not only have such skills gone undocumented and unaccounted for by existing assess-
ment regimes: many educational systems have also neglected approaches for teaching 

them or even instilling them indirectly. 
The pedagogical methods many educa-
tional programmes use today primarily 
serve a standardised, industrial, content-
delivery-and-reproduction model, with 
little or no room for learners to acquire 
or demonstrate skills beyond content 
knowledge. This has meant that such 

systems have increasingly diverged from the needs of both today’s society and the cur-
rent global economic system. 

To reclaim its relevance, how can education be redefined to accommodate a more ex-
pansive understanding of essential skills and abilities? Of course, calls for a more holistic 
and inclusive educational programme that moves away from content mastery toward 
exploration, application, internalisation, and knowledge construction are not new. These 
ideas are rooted in what early education researchers such as Dewey5 (1916,6 1933)7– fol-
lowed by Piaget (1964)8, Papert (1980,9 1993)10 and others – have promoted for more 
than a century. But after all this time, how can we realise a more humane and inclusive 

 5 Dewey, J. (1986). “Experience and Education.” https://www.youtube.com/watch?v=zwIcl-G93Mo

 6 Dewey, J. (1916). Democracy and Education: An Introduction to the Philosophy of Education. New York: Macmillan.

 7 Dewey, J. (1933). How we think: A restatement of the relation of reflective thinking to the education process. 

Boston, MA: Heath.

 8 Piaget, J. (1964). “Part I: Cognitive development in children: Piaget development and learning.” Journal of Research in 

Science Teaching 2(3): 176–186. https://onlinelibrary.wiley.com/doi/abs/10.1002/tea.3660020306

 9 Papert, S. (1980). Children, Computers and Powerful Ideas. New York: Basic Books.

10 Papert, S. (1993). The Children’s Machine: Rethinking School in the Age of the Computer. New York: Basic Books.
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educational system in which individuals gain the skills and wisdom they will need to 
thrive – despite a current system that considers these to be antithetical to the educational 
needs of an industrial workforce? Perhaps an exploration of the theories that underpin 
learning, knowledge, and education can point us in the right direction.

toward a hoLiStiC dEfinition of LEarning
A morE inCLuSivE EduCationaL programme will require a more holistic definition of learn-
ing. Such a definition must note the transformative processes involved in acquiring skills, 
abilities, experience, and knowledge, and it should also trace the transformations in 
identity and application that signal their internalisation. While the acquisition of new 
information is an important part of the learning process, often leading to changes in 
behaviour and new perceptions of the world, a narrower, more content-focused definition 
of learning tends to elide learning’s organic, ongoing nature. 

A more holistic definition must therefore emphasise not just the static measurement 
of what knowledge has been transmitted and absorbed, but also the processes by which 
knowledge is constructed and internalised. The idea that knowledge acquisition could be 
considered part of a living process, constantly being created and recreated and deeply 
connected to identity, also places value on the innate, individual attributes each learner 
brings to the learning experience. Instead of focusing on knowledge as an immutable ele-
ment to be consumed and reproduced, this more expansive definition would consider the 
individual learner as a critical factor and agent in the creation of new knowledge. Since 
it would see learning as part of an ongoing process of transformation and growth, such 
a definition would also need to consider the contexts in which learners encounter and 
manifest their learning as a way of situating and explaining this process. 

As individual learners apply and demonstrate the knowledge they have gained 
through projects and actions, it would trace the impact on the learner’s identity, recognis-
ing that learning is less about acquiring information or submitting to another’s ideas or 
values than it is about finding one’s voice 
and exchanging ideas with others.11 This 
broader definition of learning considers 
the “qualitative change in a person’s way 
of seeing, experiencing, understanding, 
[or] conceptualising something in the 
real world”12 rather than limiting itself to 
the quantitative change in the amount 
of information a person has at hand. Such a definition places a value on the experiences 
and behaviours that result from learning and knowledge acquisition, offering new ways 
to consider learning as a transformative process.

 11 Ackermann, E. (2001). Piaget’s Constructivism, Papert’s Constructionism: What’s the difference? http://learning.media.

mit.edu/content/publications/EA.Piaget%20_%20Papert.pdf

 12 Ramsden, P. (1988). “Studying Learning: Improving Teaching.” In P. Ramsden (ed.), Improving Learning: New 

Perspectives. London: Kogan Page.

lEArning is lEss About Acquiring 
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For these reasons, our discussion will use a more holistic definition of learning that 
considers both how knowledge is being created and applied experientially and how it is 
being shared and internalised. Far from being solely a catalogue of transmitted data, this 
paper’s definition of learning seeks to embrace the processes, products, and resulting 
shifts in identity that learners manifest as they grow and develop.

dEfining ConStruCtioniSt LEarning
‘ConStruCtiviSm’ and ‘ConStruCtioniSm’ (including the subfields of ‘social construc-
tivism’ and ‘social constructionism’) are two distinct learning methodologies. Although 
some teachers and theorists use these terms interchangeably, making a distinction 
between them and understanding their differences may prove helpful as we consider the 
design of learning approaches (Young and Collin 2004;13 Hyde 2015).14

Constructivism is a theory of knowledge originated by the Swiss developmental psy-
chologist Jean Piaget (1896–1980). Piaget argued that experience doesn’t happen in a 
vacuum: learners interpret their experiences based on their own prior knowledge as well 
as on the reported experiences of others. In other words, Piaget believed that children 
construct their knowledge based on what they know, who they are with, and who they 
are. Because of this interplay between experience, reflection, and identity as the basis 
for building knowledge, constructivism argues that learning happens best when it is 

self-directed. Self-direction occurs when 
learners feel they can exercise authentic 
control over the content and purpose of 
their learning: they make judgements re-
garding the significance and meaning of 
learning experiences in a way best suited 

to them. However, this typically does not happen in isolated study; it is a function of the 
evaluation of shared and mutually interpreted experiences. Piaget’s constructivism pro-
vides a framework for understanding children’s patterns of thinking and development at 
different stages of learning (Ackermann 2010).15

In constructionism, created by Seymour Papert (1928–2016) of the Massachusetts 
Institute of Technology, learning happens when children are engaged in constructing 
meaningful artefacts or objects. Like constructivism, constructionism shares a view of 
learning that is about the building of knowledge structures through the internalisation 
of action over time. However, in constructionism, attention is given to the manner of 
learning – also referred to as the ‘art of learning’– and to understanding the relationship 

13 Young, R. A. and Collins, A. (2004). “Introduction: Constructivism and social constructionism in the career 

field.” Journal of Vocational Behavior 64(3): 373–388. https://www.sciencedirect.com/science/article/abs/pii/

S0001879104000065

14 Hyde, B. (2015). “Confusion in the Field! Providing Clarity on Constructivism and Constructionism in Religious Education.” 

Religious Education 110(3): 289–302. https://www.tandfonline.com/doi/full/10.1080/00344087.2015.1039384

15 Ackermann, E. (2010). “Constructivism(s): Shared Roots, Crossed Paths, Multiple Legacies.” Constructionism 2010. 

Paris. http://stager.tv/blog/wp-content/uploads/2017/01/PP_Ackermann.pdf

constructivisM ArguEs thAt lEArn-
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https://www.sciencedirect.com/science/article/abs/pii/S0001879104000065
https://www.tandfonline.com/doi/full/10.1080/00344087.2015.1039384
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between the learner and the made object. Papert’s (1928–2016) constructionism builds 
on Piaget’s constructivist theory. He proposed that learners construct mental models to 
understand the world around them but must then manifest them in the construction of 
‘objects-to-think-with’ to complete the process. Constructionism shares constructivism’s 
view that learning involves ‘building knowledge structures’ through progressive internali-
sation of actions, but it adds the idea that this happens in contexts where learners are 
consciously engaged in constructing a ‘public entity.’16 Papert explains how his construc-
tionist theory builds on constructivism thus:

From constructivist theories of psychology we take a view of learning as a recon-
struction rather than as a transmission of knowledge. Then we extend the idea of 
manipulative materials to the idea that learning is most effective when part of an 
activity the learner experiences [involves] constructing a meaningful product. (1)17

According to constructivist theory, individual learners construct new knowledge based 
upon existing and innate knowledge. In other words, learners do not receive knowledge 
passively, but interpret what they receive, 
modifying it to construct new knowledge. 
Constructionist theorists and practition-
ers agree that learning is an active pro-
cess, but they argue that it happens most 
productively when learners make (not 
receive) ideas and knowledge through the 
creation of personally meaningful projects.18 Constructionism goes beyond a superficial or 
simplistic idea of learning-by-doing,19 emphasising the roles of both design20 and digital 
technology21 in facilitating knowledge construction through the creation of actual artefacts.

For Papert and his fellow constructionists, the creation of new knowledge is best 
served in contexts where learners are consciously involved in the design and production 
of sharable external artefacts (such as physical projects or products),22 offering learners 
opportunities to apply the knowledge they are developing. Kafai (2006) describes the 
artefacts that learners create as ‘objects-to-think-with,’ where the designed artefacts, 

 16 Papert, S. & Harel, I. (1991). “Situating constructionism.” In I. Harel & S. Papert (Eds.), Constructionism. Norwood, nJ: 

Ablex Publishing Corporation. 1–28.

17 Papert, S. (1989). Constructionism: A New Opportunity for Elementary Science Education. Washington, DC: National 

Science Foundation. https://nsf.gov/awardsearch/showAward?AWD_ID=8751190

18 Papert, S. & Harel, I. (1991). “Situating constructionism.”

19 Papert, S. (1999). “Introduction: What is Logo? Who needs it?” In C. Fonseca, et al. (eds.), Logo philosophy and imple-

mentation. Canada: Logo Computer System. iv–xvi.

20 Kafai, Y. B., & Resnick, M. (1996). “Introduction.” In Y. B. Kafai & M. Resnick (eds.), Constructionism in practice: Designing, 

thinking, and learning in a digital world (pp. 1–8). Mahwah, nJ: Lawrence Erlbaum Associates.

21 Papert, S. (1999). “Eight big ideas behind the constructionist learning lab.” Retrieved from http://stager.org/

articles/8bigideas.pdf

22 Papert & Harel (1991). “Situating constructionism.”
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in Papert’s terms, “can become objects in the mind that help to construct, examine, and 
revise connections between old and new 
knowledge.”23 For truly effective learning, 
constructionists believe learners must 
make discernible objects in real-world 
contexts for real audiences, drawing their 
conclusions through creative experimen-
tation and the feedback that results from 
sharing what they produce.

This emphasis on learner agency contrasts with the more academically prevalent 
practice of ‘instructionism,’ where knowledge is seen as a static, non-volatile object to be 
transmitted and absorbed. In part, this shift in emphasis from information to construc-
tion is due to more than thirty years of research demonstrating that learners retain only 
minimal information from exclusively instructionist methods, and they frequently have 
trouble transferring the information they do retain to new experiences.24 This difficulty 
in retaining and using information highlights one reason many have begun looking to 
constructionist educational approaches.

Constructionism does not merely impact learners, however. To provide greater oppor-
tunities for individual agency, constructionism , like socio-constructivism, proposes that 
teachers act as facilitators, coaching learners rather than subjecting them to lectures or 
step-by-step guidance (Rogoff 1994).25 Instructionist ‘lecturing at’ is replaced in construc-
tionism by teachers who serve and support learners working to understand problems 
and develop their own solutions.26 Projects where individuals make connections between 
different ideas and areas of knowledge provide an ideal environment for such learner-
directed learning. This has led to momentum behind several ‘new’ learning movements, 
such as project- and problem-based learning and ‘maker’ education (all three of which 
are discussed in detail in the next chapter).

Known as ‘active learning’ for their emphasis on learner creation, these construction-
ist methodologies oppose the passive reception and repetition of information. Yet they 
also involve more than just active knowledge construction. Learners working through 
many constructionist approaches are also expected to reflect about their engagement in 
learning activities and tasks.27 Emphasising such metacognitive and higher-order thinking, 
many forms of constructionism incorporate group work, seeing collaboration as a means 

23 Kafai, Y. B. (2006). “Constructionism.” In R. K. Sawyer (ed.), Cambridge handbook of the learning sciences. Cambridge: 

Cambridge University Press.

24 Schmidt, H. G. (1983). “Problem-based learning: rationale and description.” Medical Education (17): 11–16. 

25 Rogoff, B. (1994). “Developing understanding of the idea of communities of learners.” Mind, culture, and activity 1(4): 

209–229. https://llk.media.mit.edu/courses/readings/Rogoff_DevelopingUnderstanding.pdf

26 Papert, S. & Harel, I. (1991). “Situating constructionism.” In I. Harel & S. Papert (Eds.), Constructionism. Norwood, nJ: 

Ablex Publishing Corporation. 1–28.

27 Bonwell, C. C., & Eison, J. A. (1991). “Active Learning: Creating Excitement in the Classroom.” ASHEERIC Higher Education 

Report 1. Washington, DC: George Washington University.
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of driving skills and knowledge development while also offering opportunities to engender 
further reflection and observational opportunities that can drive metacognition.28

Bonwell and Eison (1991) conclude that active forms of constructionist learning lead 
to better student attitudes and improvements in students’ thinking and writing.29 A meta-
analysis study by Freeman et al., (2014) on the impact of active learning in undergraduate 
StEm classes shows that average examination scores improved by 6% in active learning 
sessions. Students in classes with traditional lecturing were 1.5 times more likely to fail 
than students in classes with active learning. Lecturing and the passive reception it re-
quires of students increased overall failure rates by 55%. Active learning strategies benefit-
ted all class sizes, although classes with fewer than 50 students saw the greatest impact.30

Currently, educators are using three main forms of constructionist learning: problem-
based learning, project-based learning, and ‘maker’ learning. As the next chapter of this 
paper will outline, each approach differs from the others and offers specific advantag-
es – and reasons for deployment. In a nutshell, in problem-based learning, teachers pre-
sent a case or problem that learners must think through. Project-based learning takes this 
approach to the next level by asking students to enact the solution they have developed, 

28 Freeman, S., Eddy, S. L., McDonough, M., Smith, M. K., Okoroafor, N., Jordt, H., & Wenderoth, M. P. (2014). “Active learn-

ing increases student performance in science, engineering, and mathematics.” Proceedings of National Academy of 

Sciences, 111(23): 8410–8415.

29 Bonwell & Eison (1991). “Active Learning: Creating Excitement in the Classroom.”

30 Freeman, et al. (2014). “Active learning increases student performance in science, engineering, and mathematics.”

Boiled down, constructionist learning is characterised by five key emphases
(Re)construction of knowledge: learners construct new understandings based on existing 

knowledge and actively make projects to test and refine the knowledge (and knowledge 
models) they’re developing;

Learner agency and self-directed exploration: Learners take a central role in the learning 
process, discovering new knowledge themselves, with teachers acting as facilitators and 
guides rather than custodians of content;

Learning through designing and social making: Learners are involved in designing and creat-
ing artefacts based on their own perspectives and ideas, getting feedback on their under-
standing not from external assessments (like exams) but from sharing their projects and 
artefacts with others;

Reflection and metacognition: Learners use the projects and artefacts they make to reflect 
on their learning, gaining opportunities to consider their own particular learning approaches 
and processes as a means of facilitating understanding;

Technological literacy: Learners use technology to achieve specific learning goals rather than 
experiencing technology as a bolt-on or after-thought.
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producing an artefact or application that reflects their attempt to respond to the case or 
solve the problem. ‘Maker’ learning augments project-based learning by focusing on the 
collaborative community and productive learning and making spaces in which learners 
design, develop, and build their projects.

dEmoCratiSation and agEnCy in LEarnEr-CEntriC EduCation
What ProBLEm- and project-based and ‘maker’ learning share is their emphasis on the 
learner’s role in constructing knowledge by uniting new information with prior experi-
ence. In these learning approaches, the learner is an active participant, with the instruc-

tor serving as a mediator and facilita-
tor of learning – a stark contrast to the 
teacher-centred pedagogical practices 
constructed around information deliv-
ery. In learner-centred approaches, the 
instructor’s primary task is to create an 

environment that is conducive to learner agency. Learners are expected to demonstrate 
their agency by seeking content and topics of their own interest, with instructors curating 
an environment that facilitates inquiry, discussion, exploration, and spontaneous learn-
ing experiences among learners.31 Within all forms of constructionist learning, therefore, 
we see a critical shift from the teacher-as-deliverer to the learner-as-discoverer-and-
maker. As active agents in the learning process, learners bring their personal insights, 
knowledge, and experiences to their learning endeavour. They gain an understanding of 
their environments’ features and characteristics and grow in understanding primarily by 
constructing their own conceptualisations and finding their own solutions to problems. 
In this way, learners develop autonomy and mastery while they are acquiring and con-
structing knowledge.

The outcome of these essential features of learner-centred education is a ‘democrati-
sation’ of learning that shifts the learning environment from being hierarchical, with the 
teacher occupying a central and elevated position, to being communal, with the teacher 
in a more collaborative, egalitarian position.  In these methodologies, instead of being 
the primary arbiter of content, the instructor is simply another member of the learning 
community, albeit one who possesses the important resources of experience, knowledge, 
and wisdom. This democratic and collaborative shift is necessary to empower the more 
active role learners take in shaping their learning.32 In addition, the shift toward a more 
democratic approach also increases opportunities for learners to serve as resources for 
their peers, providing a forum where they can share information in the classroom.33 By 
providing a platform for learners to share what they are discovering, learner-centred 

31 Weimer, M. (2002). Learner-centered teaching: Five key changes to practice. San Francisco: Jossey-Bass.

32 Wright, G. B. (2011). “Student-centered learning in higher education.” International Journal of Teaching and Learning 

in Higher Education, 23: 92–97.

33 Wright (2011). “Student-centered learning in higher education.”
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approaches provide rich opportunities for students to discover and explore topics of in-
terest without having to adhere to a rigidly predetermined or delimited course of study.34 
Instead, course content serves as a starting point for stimulating exploration, augmented 
by the resources and approaches that other learners bring.

By giving learners the opportunity to engage in conversation with teachers and peers 
who direct and expand their learning, they can practice the skills they need for learn-
ing outside formal educational settings, honing their ability to support ‘lifelong learn-
ing.’ The dialectical approach, in which 
learners address their own open-ended 
questions and those from others, expos-
es them to critical and metacognitive 
thinking and offers them opportunities 
to encounter and respond to contradic-
tions in their conceptualisations of the 
world. By calling attention to the way learning is shaped through dialogue, these con-
structionist methods remind learners that they need others to refine and develop their 
thinking. Eventually, such experiences are designed to provide learners with resources, 
and agency for complex problem-solving and productive collaboration.

Of course, learner-centric education exists on a continuum; some activities or practices 
may offer more or less learner control.35 For example, when learners are first approaching 
a concept or topic, a more teacher-centric approach might be appropriate, while at a later 
phase of learning, learners might be better served by having full independence. Regardless, 
the determining criterion should be to give learners the environment they need for growth. 
Instead of being assessed against an arbitrary measure of content retention, learners’ 
success in constructionist approaches should be measured by examining their ability to 
demonstrate their developing knowledge and skills by creating real-world projects.

aSSESSing LEarnEr-CEntriC aPProaChES
One place to observe the benefits of learner-centric learning is Impact Academy in 
California.36 The majority of the Academy’s students have minority backgrounds, with a 
significant percentage coming from socially disadvantaged families. Classes are struc-
tured in a learner-led way, with learners regularly prompted to explore, research, defend, 
and challenge information. Individuals spend approximately 75% of the school day in 
hands-on activities. The academy uses standards- and research-based assessments to 
ensure not only that students learn the content in each of their classes, but also that 

34 Baeten, M., Struyven, K., & Dochy, F. (2013). “Student-centred teaching methods: Can they optimise students’ ap-

proaches to learning in professional higher education?” Studies in Educational Evaluation, 39: 14–22.

35 Schweisfurth, M. (2013). Learner-centred education in international perspective: Whose pedagogy for whose develop-

ment? London: Routledge.

36 Cook-Harvey, C. M. (2014). “Student-centered learning: Impact Academy of Arts and Technology.” Stanford, cA: 

Stanford Center for Opportunity Policy in Education. http://es-impact.org/wp-content/uploads/sites/2/2013/05/

SCOPE-Student-Centered-Learning-Impact-final.pdf

constructionist MEthoDs rE-
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http://es-impact.org/wp-content/uploads/sites/2/2013/05/SCOPE-Student-Centered-Learning-Impact-final.pdf
http://es-impact.org/wp-content/uploads/sites/2/2013/05/SCOPE-Student-Centered-Learning-Impact-final.pdf


 10  Considering LearningWE MAKE THE FUTUREpi-top

they are able to perform solidly on state exams. Additionally, all students must apply for 
a post-secondary programme. In terms of post-secondary academic performance, 98% 
of all graduates from the 2011 and 2012 classes enrolled in a 2- or 4-year programme, 
while 54% of 2011 graduates and 64% of 2012 graduates enrolled in a 4-year college. For 
learners from the demographics this school serves, this is a very high percentage – one 
that exceeds state averages.

Other research on learner-centric approaches confirms their positive impact on a 
more inclusive group of learners. A study by the Nellie Mae Education Foundation (2015) 
examined the impact of technology in facilitating student-centred learning for StEm sub-
jects. In the schools studied, learners experienced blended-learning practices, with teach-
ers acting as facilitators. Learners also participated in experiential learning, supported by 
outside professionals. Compared to those involved in more teacher-centric, instructionist 
modalities, the study showed that individuals in the learner-centric programme achieved 
higher scores on science achievement tests. Gains were particularly significant among 
underserved students: female students, minority ethnic groups, and students receiving 
free or reduced-price lunches (indicating they come from low-income backgrounds).37

Another portion of the same study examined the impact of learner-centric practices 
on achievement and engagement in mathematics. In this study, teachers fell along a 
broad continuum of educational practice, implementing a mix of instructionist and more 
learner-centred techniques. Those in learner-centred classrooms reported higher levels 
of engagement and learning. The benefits of learner-centred practices were confirmed 
by quantitative measurements. Students in both learner- and teacher-centric classrooms 
took a portion of the PiSa mathematics test. Holding a prior mathematics achievement 
as a constant, students in the more learner-centric classes scored significantly higher.38

ConCLuSion
While many educational authorities and institutions are calling for approaches that de-
velop learners in a more holistic way, inculcating the full range of ‘21st-century skills,’ such 
an expanded mission will require a more comprehensive view of learning. Assessing the 
transference of information will not be enough. However, considering the acquisition of 
skills and the transformation of learner identity will also require an acknowledgment of 
learner agency and a reassessment of the role teachers play in the educational process. 
Constructionist approaches require a more robust definition of classroom community and 
a much greater emphasis on learner agency.

37 Nellie Mae Education Foundation (2015). “Centered on results: Assessing the impact of student-centered learning.” 

https://www.skills21.org/writable/images/Centered-on-Results-April-2015-3.pdf

38 Nellie Mae Education Foundation (2015). “Centered on results.”

https://www.skills21.org/writable/images/Centered-on-Results-April-2015-3.pdf
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2  · Constructionist Learning

ThrEE Primary LEarning modalities have emerged that emphasise learner-centric 
construction as the primary mechanism for learning: problem-based, project-based, 
and ‘maker’ learning. These methods share a conviction that learning occurs and is 

solidified when learners apply what they are discovering to real-world contexts. However, 
while all three share this common foundation, they differ from one another in their un-
derstanding of the extent to which learners should create: is conceptualising a solution 
enough, or should learners create an actual, physical artefact? Should learners’ solutions 
remain ‘academic,’ designed only for the context of the learning experience, or should 
learners’ projects be deployed in a real-world context? Regardless, the results of incor-
porating these approaches, as borne out by research, offers an interesting counterpoint 
for schools employing more teacher-centric, instructionist approaches. Adopting these 
approaches produces a compelling series of benefits that move beyond informational 
transfer, resulting in gains in collaboration and social connexion, engagement, and criti-
cal thinking. They also prepare learners for ongoing discovery and provide them with skills 
and perspectives that benefit them in their post-school lives.

ProBLEm-BaSEd LEarning: an ovErviEw
ProBLEm-BaSEd LEarning (SomEtimES referred to as ‘PBL,’ although this acronym is also 
used for project-based learning) is a learner-centred, constructivist educational frame-
work in which learners build their understanding of a subject through engagement with a 
series of prompts. In problem-based learning, these prompts involve authentic, ‘ill-struc-
tured’ problems which learners must work through to design solutions or approaches. 
With the idea that “knowledge building is stimulated by the problem and [then] applied 
back to the problem,”1 problem-based learning frameworks expose learners to multiple 

1 Hung, W., D. H. Jonassen, & R. Liu (2008). “Problem-based learning.” In J. M. Spector, J. G. van Merriënboer, M. D., Merrill, 

& M. Driscoll (eds.) Handbook of research on educational communications and technology. 3rd Ed. New York: Lawrence 

Erlbaum Associates. 485–506. 

a review of learner-centric, self-directed learning methodologies
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problems, telling them less so they can discover more. However, most problem-based 
interactions fall short of having learners create or implement the solutions they design. 
Traditionally, these sorts of learning approaches focus on the informational processes 
learners engage in rather than their ability to apply their knowledge and understanding 
in realisable solutions.

Originally developed at McMaster University in the 1960s to make medical education 
more robust and engaging, problem-based learning presents learners with a scenario or 
case they must address. To find information that explains, answers, or responds to the 
problem presented, learners must conduct research in the content field, considering what 
they discover, using them to form hypothetical approaches, and then submitting these 
for evaluation by peers and teachers. Typically, students work in groups, with instructors 
acting as “facilitators (as opposed to knowledge disseminators) who support and model 
reasoning processes, facilitate group processes and interpersonal dynamics, probe stu-
dents’ knowledge, and never interject content or provide direct answers to questions.”2 

ProBLEm-BaSEd LEarning: rESEarCh and aSSESSmEnt
Problem-based learning is designed to improve learners’ motivation, develop their high-
er-order thinking skills, and give them experience with ‘learning how to learn.’ By re-

quiring learners to encounter authentic 
contexts and situations that they must 
research to gain understanding – with-
out direct guidance or intervention by 
teachers – problem-based learning seeks 
to make learning a relevant preparation 
for real-world contexts. This emphasis 
on real-world relevance is also designed 
to generate positive engagement by 
learners and to improve their attitudes 

by providing a natural environment for developing problem-solving and life-long learn-
ing skills. Keziah’s research (2010), confirms the beneficial impact that problem-based 
learning can have. According to her study, learners in a problem-based course were 
more motivated to learn than those taught through lecture-format.3

Evidence also demonstrates that problem-based learning improves the long-term re-
tention of knowledge compared to more instructionist learning programmes, and problem-
based learning also promotes better study habits among students. While there is no evi-
dence to prove that problem-based learning enhances academic achievement as measured 
by exams for primary and secondary students, evidence suggests that it contributes to 

2 Hung, W., D. H. Jonassen, & R. Liu (2008). “Problem-based learning.” In J. M. Spector, J. G. van Merriënboer, M. D., Merrill, 

& M. Driscoll (eds.) Handbook of research on educational communications and technology. 3rd Ed. New York: Lawrence 

Erlbaum Associates. 485–506.

3 Keziah, A. (2010). “A comparative study of problem-based and lecture-based learning in secondary school students’ 

motivation to learn science.” International Journal of Science and Technology Education Research 1(6): 126–131.
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other important learning outcomes. Studies like Norman and Schmidt’s (1993) suggest 
that problem-based learning develops more positive student attitudes, fosters a deeper 
approach to learning, and helps students 
retain knowledge longer than they would 
through other forms of instruction.4

Hung, Jonassen, and Liu’s (2008) re-
view of problem-based learning in primary 
and secondary (K–12) education showed 
positive effects in a variety of content ar-
eas, including mathematics, science, lit-
erature, history, and microeconomics. The researchers noted that these learning strategies 
proved effective in urban, suburban, and rural communities, and with a variety of student 
groups, including both low-income students and those considered gifted.5 In a study of 
at-risk female students in middle grades math and science classrooms, Cerezo (2004) de-
termined that the adoption of problem-based learning resulted in an increase in students’ 
motivation, self-regulated learning, and self-efficacy.6

Although they are meant to refrain from direct intervention when using problem-
based approaches, teachers’ influence on problem-based learning cannot be underes-
timated. Maxwell, Mergendoller, and Bellisimo (2005) revealed that teachers with more 
problem-based learning experience and stronger content backgrounds demonstrated 
greater effectiveness than less-experienced teachers when deploying student-centred 
pedagogies.7 With less-experienced teachers, problem-based learning proved, at best, 
only as effective as instructionist approaches. Successful implementation of construc-
tionist curricula thus strongly depends on highly skilled teachers who can shape and 
oversee productive learning environments.8

The positive effects of problem-based learning are most clearly demonstrated in 
learning associated with professional skills and are particularly strong in the development 
of interpersonal skills.9 Prince (2004) found evidence that problem-based learning devel-
ops enhanced problem-solving skills in medical students and that these skills could be 
further improved by coupling problem-based learning with explicit instruction in problem 

4 Norman, G., & H. Schmidt (1993). “The psychological basis of problem-based learning: A review of evidence.” Academic 

Medicine 67: 557–565.

5 Hung, et al. (2008). “Problem-based learning.”

6 Cerezo, N. (2004) “Problem-based learning in the middle school: A research case study of the perceptions of at-risk 

females.” Research in Middle Level Education Online 27(1): 20–23.

7 Maxwell, N. L., J. R. Mergendoller, & Y. Bellisimo (2005). “Problem-based learning and high school macroeconomics: 

A comparative study of instructional methods.” Journal of Economics Education 36(4): 315–329.

8 Ahlfeldt, S., M. Sudhir, & T. Sellnow (2005). “Measurement and analysis of student engagement in university classes 

where varying levels of PBL methods of instruction are in use.” Higher Education Research & Development 24(1): 5–20.

9 Mennin, S. P., S. Kalishman, M. Friedman, D. Pathak, & J. Snyder (1996). “A survey of graduates in practice from 

the University of New Mexico’s conventional and community-oriented, problem-based tracks.” Academic 

Medicine 71: 1079–1089.
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solving strategies.10 Among medical students, problem-based learning was significantly 
more effective than more instructionist methods in producing competent and skilled 
practitioners. Strobel and van Barneveld (2009) also demonstrated that problem-based 
learning promoted greater long-term retention of knowledge and skills acquired during 
the learning experience in medical schools than other methodologies.11

Research comparing problem-based learning to more instructionist pedagogies also 
demonstrated increased overall student success. On average, those in problem-based 
medical programmes graduated more quickly than their colleagues in conventional schools, 
and problem-based schools retained on average 12% more students over a ten-year period 
compared to conventional medical schools.12 Vernon and Blake (1993) analysed 22 medical 
studies programmes from 1970 to 1992 and found that problem-based learning produced 

improved learner attitudes and opinions 
about the programmes. Data on learner 
attitudes, learner mood, and learner dis-
tress were consistently more positive with 
problem-based approaches than with 
instructionist methods. Additionally, the 
research also traced a statistically signifi-
cant improvement in clinical performance 
and skills for learners exposed to problem-
based curricula. Those who participated 

in problem-based learning demonstrated greater self-directed learning and placed greater 
emphasis on understanding over mere memorisation than those who did not.13

Considering other fields of study, Arambula-Greenfield (1996) observed a preference 
by college students for problem-based science learning methods over instructionist ped-
agogies for both learning academic content and for practicing independent learning 
and critical thinking.14 In a study of engineering students, Galand, Frenay, and Raucent 
(2012) showed that whatever their previous level of achievement, students following 
problem-based curricula developed more new skills than those following more ‘traditional’ 
curricula,15 providing an important rationale for learners’ preferences.

10 Prince, M. (2004). “Does active learning work? A review of the research.” Journal of Engineering Education 93: 223–231. 

http://www.ydae.purdue.edu/LCT/HBCU/documents/Does_Active_Learning_Work_A_review_of_the_research.pdf

11 Strobel, J. & van Barneveld, A. (2009). “When is PBL more effective? A meta-synthesis of meta-analyses comparing 

PBL to conventional classrooms.” Interdisciplinary Journal of Problem-Based Learning 3(1).

12 Schmidt, H., H. van der Molen, & W. te Winkel (2009). “Constructivist, problem-based learning does work: A meta-

analysis of curricular comparisons involving a single medical school.” Educational Psychologist 44(4), 227–249.

13 Vernon, D., & R. Blake (1993). “Does problem-based learning work? A meta-analysis of evaluative research.” Academic 

Medicine 68(7).

14 Arambula-Greenfield, T. (1996). “Implementing problem-based learning in a college science class. Journal of College 

Science Teaching, 26(1): 26–30.

15 Galand, B., M. Frenay, & B. Raucent (2012). “Effectiveness of problem-based learning in engineering education: A 

comparative study on three levels of knowledge structure.” International Journal of Engineering Education 28(4): 3–16.
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In contrast, another body of research shows problem-based learning having little im-
pact on student achievement. In a review of medical education literature, Colliver (2000) 
found no convincing evidence that problem-based learning improves either learners’ 
knowledge base or clinical performance.16 He concludes that while problem-based learn-
ing may provide a more challenging, motivating, and enjoyable approach to medical 
education, its broader educational effectiveness, when compared to traditional methods, 
is uncertain. Wilder’s (2015) systematic analysis of problem-based learning for K–12 
students concluded that while most of the studies observed problem-based approaches 
having a positive impact on academic achievement, it is not possible to claim with con-
fidence that problem-based learning is more effective in increasing content knowledge.17 
Likewise, Sungur, Tekkaya, and Geban (2006) found no significant difference in the acqui-
sition of factual knowledge between those taught by problem-based methods and those 
taught through lecture.18 However, while there was no difference in the recollection of 
factual knowledge between the two groups, researchers established that learners taught 
by problem-based methods scored significantly higher on assessment items measuring 
their ability to organise and integrate knowledge. 

The relative scarcity of peer-reviewed studies investigating the effectiveness of prob-
lem-based learning for improving academic achievement at the secondary level de-
scribed by Wilder (2015)19 and others might give educators pause – especially given the 
increased prevalence of this instructional method in primary and secondary contexts.20 
However, one explanation for the lack of consensus about the impact of problem-based 
learning may derive, in part, from the fact that research often creates unproductive dis-
tinctions between learner achievement 
as measured by retention of knowledge 
and learner achievement as measured 
by the acquisition of critical and inter-
personal skills. The clear message is that 
the educational community needs more 
clarity about what we mean by ‘learner achievement.’ For example, in much of the re-
search, academic achievement is equated with the ability to recall conceptual and factual 
knowledge. While some research attempts to measure other skills, these measurements 
are not necessarily understood to be indicative of academic achievement. Since one of 
the chief advantages offered by learner-centred, constructionist approaches involves the 
development of a range of skills above and beyond content knowledge – communication 

16 Colliver, J. (2000). “Effectiveness of problem-based learning curricula: Research and theory.” Academic 

Medicine 75: 259–266.

17 Wilder, S. (2015). “Impact of problem-based learning on academic achievement in high school: A systematic 

review.” Educational Review 67(4): 414–435.

18 Sungur, S., T. Ceren, & O. Geban (2006). “Improving Achievement through problem-based learning.” Journal of 

Biological Education 40(4): 155–160.

19 Wilder (2015). “Impact of problem-based learning on academic achievement in high school.”

20 Azer, S. (2011). “Introducing a problem-based learning program: 12 Tips for success.” Medical Teacher 33(10): 808–813.
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and collaboration, critical thinking, problem-solving, decision-making, and self-directed 
learning21 – segregating these achievements from accounts of formal academic progress 
helps to obscure and confuse learning gains that might otherwise be clear.

ProjECt-BaSEd LEarning: an ovErviEw
LiKE ProBLEm-BaSEd LEarning, project-based learning (also sometimes referred to as 
‘PBL’) is a learner-centred approach focused on engaging learners in constructing knowl-
edge about a topic. It is structured to require learners to draw upon their prior knowledge 
and skills as they address meaningful (and ideally, real-world) challenges in the class-
room. Unlike problem-based learning, which asks learners merely to hypothesise or think 
through a problem, project-based learning asks learners to demonstrate their thinking 
in the creation of a solution or artefact. Within the project-based learning framework, 
learners design and create projects meant to address a challenge that is often posed by 
a teacher or external entity, although learners also sometimes participate in the selection 
of the problems they address. As Blumenfeld, et al. (1991) describe it:

Project-based learning is a comprehensive perspective focused on teaching by en-
gaging students in investigation. Within this framework, students pursue solutions 
to nontrivial problems by asking and refining questions, debating ideas, making 
predictions, designing plans and/or experiments, collecting and analyzing data, 
drawing conclusions, communicating their ideas and findings to others, asking 
new questions, and creating artifacts.22

Project-based learning works to reinforce knowledge development through both inde-
pendent exploration and cooperative group work. To maximise learning, it emphasises 

learner agency and collaboration, with 
assessments based on authentic perfor-
mances and projects rather than on the 
repetition of information that was deliv-
ered by a teacher.

In investigating a problem and de-
signing and making a solution, learners 
are asked to acquire broad and intercon-

nected understandings of key principles and concepts. This stands in contrast to the 
narrowly-defined, disciplinary isolation typically called for in instructionist learning. By 
placing learners in environments where they must develop projects contextually to ad-
dress a challenge, project-based learning requires considerable knowledge, effort, persis-
tence, and self-regulation on the part of learners. And since teachers play a critical role in 
shaping the challenges that learners will address, they must be thoughtful, strategic, and 

21 Goodnough, K., & M. Cashion (2006). “Exploring Problem-based Learning in the Context of High School Science: 

Design and Implementation Issues.” School Science and Mathematics 106(7): 280–295.

22 Blumenfeld, P., E. Soloway, R. Marx, J. Krajcik, M. Guzdial, & A. Palincsar (1991) “Motivating project-based learning: 

Sustaining the doing, supporting the learning.” Educational Psychologist 26(3&4): 369–398.
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intentional in the way they design challenges and interact with learners. As John Dewey 
put it in My Pedagogic Creed (1897),

The teacher is not in the school to impose certain ideas or to form certain habits 
in the child, but is there as a member of the community to select the influences 
which shall affect the child and to assist him in properly responding to these. […]. 
I believe that the teacher’s business is simply to determine on the basis of larger 
experience and riper wisdom, how the discipline of life shall come to the child. […]. 
I believe, therefore, in the so-called expressive or constructive activities as the 
centre of correlation.23

Because the processes of research, design, development, and production are cru-
cial in project-based learning, students 
must engage actively over an extended 
period of time. This need for substantive, 
dedicated time to consider and create is 
even more apparent when students work 
on projects designed to link classroom 
experiences with real-life situations out-
side of school. The need for long-term interaction coupled with the variety of activities 
associated with project-based learning offers important benefits for a wide array of 
learners: unlike the more limited group of learners who excel at instructionist learning, 
project-based learning welcomes and can serve learners possessing a more diverse set 
of skills and abilities. The adaptability of projects and the participation of learners in 
more stages of the learning often means that more learners – even those not “good at 
school” – can succeed.

Project-based learning is built around three essential elements or stages. First, learn-
ers are presented with a question, problem, or issue. This prompt serves to organise and 
drive learning activities, setting learners on a specific design path. They must then create 
a series of products, culminating in a final project that addresses or works to resolve the 
question, problem, or issue. To ensure the agency of learners, the initiating prompt can-
not be so constrained or simple that the outcomes are predetermined. Prompts must be 
complex enough to allow learners room to develop their own approaches and responses 
and must be formed around the learner’s freedom to generate the ideas and solutions 
that lead to a final project. Such freedom is essential, because it is through generating 
and pursuing ideas that students construct their knowledge, leading to learning.24

Although they are certainly not the summative artefacts at the centre of many in-
structionist classrooms, projects are central to this form of learning. However, in one 
sense, the projects that students develop are irrelevant. In project-based learning, the 
projects serve as ‘formative’ vehicles for learning. They provide the infrastructure in which 

23 Dewey, J. (1897). “My Pedagogic Creed.” School Journal 54 (January 1897): 77–80. http://dewey.pragmatism. 

org/creed.htm

24 Blumenfeld, et al. (1991) “Motivating project-based learning: Sustaining the doing, supporting the learning.”
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learning occurs, yet the specific details of the project are less important than the structur-
al framework of problem-solving that learners must navigate. Essentially, projects are a 
mechanism designed to allow learners to experiment, use simulations, address authentic 
issues, and work with peers and community members in the pursuit of knowledge.

ProjECt-BaSEd LEarning: rESEarCh and aSSESSmEnt
Research on project-based learning indicates that it enhances student performance, 
motivation, and engagement. This approach drives increased teacher/student interaction 
and promotes acquisition of 21st-century skills: creativity, critical thinking, collaboration, 
cooperation, and communication. For example, Mills and Treagust’s (2003) study of the 
impact of project-based learning on engineering students demonstrated that students 
who participated in project-based learning were generally more motivated and demon-
strated better teamwork and communication skills. They possessed a better understand-
ing of how to apply their knowledge in practice and better understood the complexities 
of other issues involved in professional practice. However, this study also demonstrated 
that project-based learning did not necessarily improve the students’ content knowledge. 
In fact, it suggested that some students involved in project-based learning may graduate 
from their courses with a less rigorous understanding of engineering fundamentals.25

Research by Dole, Bloom, and Doss (2017) on the implementation of project-based 
learning among students in grades 1 to 9 showed significant improvements in motivation, 
attitude, and engagement. During interviews, teachers described these improvements, 
noting that students spent more time in and outside of class discussing their topics with 
peers and parents. The teachers also noted increased enthusiasm in the way learners 
approached and pursued topics, using personal time to conduct extra research. This in-
crease in engagement and enthusiasm resulted in situations where individuals did not re-

alise how hard they were working or how 
much they were learning. The teachers 
interviewed in the study described an 
increased tendency by learners to work 
toward mastery rather than simple task 
completion, with learners becoming so 
immersed in their activities that they 
often asked to spend extra time on as-

signments. While this study did not measure the impact of project-based learning on test 
scores or other traditional forms of assessment, the research demonstrated improve-
ments in learner motivation, attitude, and engagement – along with the development of 
both collaboration and leadership skills.26

25 Mills, J., & D. Treagust, (2003). “Engineering education: Is problem-based or project-based education the answer?” Australasian 

Journal of Engineering Education. https://www.researchgate.net/publication/238670687_AUSTRALASIAN_JOURNAL_OF_ 

ENGINEERING_EDUCATION_Co-Editors.

26 Dole, S., L. Bloom, & K. K. Doss (2017). “Engaged Learning: Impact of PBL and PjBL with elementary and middle grade 

students.” Interdisciplinary Journal of Problem-Based Learning 11(2).
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Like Dole, Bloom, and Doss, Ilter (2014) also found increased motivation when a 4th-
grade social studies class employed project-based learning.27 Unlike Mills and Treagust, 
Ilter found that learners’ conceptual understanding of the subject increased under a 
project-based learning framework. In addition, project-based learning positively affected 
learners’ conceptual achievement and motivation to succeed academically, compared 
to those who were taught by more delivery-based, instructionist methods. Ilter’s results 
mirrored Gultekin’s (2005) research on the impact of project-based learning on grade 5 
social studies students. Gultekin found that learners who were exposed to project-based 
learning displayed improved research skills, better problem solving, and more frequent 
use of higher-order critical thinking.28

Kaldi, Filippatou, and Govaris (2011) examined the effectiveness of project-based 
learning on primary-school students, specifically examining this approach’s impact on 
their content knowledge and their attitudes about self-efficacy, task value, group work, 
teaching methods, and their perception of peers from diverse ethnic backgrounds.29 The 
study found that learners who were exposed to project-based learning demonstrated in-
creased content knowledge, enhanced motivation, and more productive group work skills. 
Significantly, learners exposed to project-based learning were more likely to develop posi-
tive attitudes toward peers from a different ethnic background.

In a study that measured the impact of project-based learning on mathematics problem-
solving and resilience, Speziale, et al. (2016) found that project-based learners demon-
strated greater levels of engagement and motivation and outperformed their peers who 
were subject to more instructionist pedagogies. They found that project-based learning 
promoted learning in a more integrated, 
holistic way than other pedagogical pro-
grammes. Learners in problem-based 
classes demonstrated a greater ability to 
solve problems and a deeper level of un-
derstanding that crossed content areas.30

Boaler (1999) conducted a study com-
paring two schools in England – one whose 
curriculum was project-based and another 
whose curriculum was instructionist. The schools were demographically similar (students 
were comparable in gender, ethnicity, and social class), and both schools had used similar 
approaches to mathematics instruction in prior years. In addition, both schools had showed 

27 Ilter, I. (2014). “A study of the efficacy of project based learning approach on social studies education: Conceptual 

achievements and academic motivation.” Academic Journals 9(15): 487–497.

28 Gultekin, M. (2005). “The effect of project-based learning on learning outcomes in the 5th grade social studies course 

in primary education.” Educational Sciences: Theory and Practice 5(2): 548–556.

29 Kaldi, S., D. Filippatou, & C. Govaris (2011). “Project-based learning in primary schools: Effects on pupils’ learning 

and attitudes.” Education 3–13 39(1): 35–47.

30 Speziale, M., K. Speziale, K. Letwinsky, & B. McCook (2016). “A comparison of student application of mathematical 

practices in traditional versus project-based classrooms.” MIDA Learning Technologies, LLC.
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similar achievement for mathematics on a range of tests, with results from a national, 
standardised test of mathematics proficiency revealing no significant differences among 
the scores of students enrolled in either school. However, Boaler’s study revealed that once 
learners were exposed to project-based learning, they began to regard mathematics as a 
dynamic, flexible subject requiring exploration and thought, as compared to those at the 
instructionist school, who viewed mathematics as boring and tedious. Moreover, learners 
at the project-based school performed as well or better than those at the instructionist 
school on tasks that required rote knowledge of mathematical concepts, with three times 

as many students at the project-based 
school attaining the highest possible 
grade on the national examination as 
compared to those at the instructionist 
school. Overall, significantly more learn-
ers at the project-based school passed 
the national examination and excelled 
on national exam scores at the end of 

the three-year study than those enrolled in more ‘traditional’ mathematics courses.31

Duke, et al. (2017) assessed the results of project-based learning in high-poverty 
schools with historically low performance on state tests. Their research demonstrated 
that project-based learning improved student achievement on tests when compared 
to those who received teacher-driven instruction in these high-poverty, low-performing 
school districts. The research team found statistically significant differences favouring 
the project-based group over the control group. In social studies, the project-based group 
demonstrated gains 63% higher, and in informational reading, 23% higher than those 
who did not experience project-based learning.32

Harris, et al. (2014) conducted a comprehensive study of project-based versus instruc-
tionist learning in science involving 3,000 middle school students and 100 teachers in a 
large and diverse urban school setting. Their work supported three major findings. First, 
learners in the project-based curriculum outperformed those in the instructionist setting 
on post-unit assessments. Second, the project-based approach resolved disparities in 
scoring among learners from underrepresented demographics as well as between males 
and females. Finally, this study showed that teachers were more likely to engage with 
learners in project-based classes, with teacher/learner interactions increasing signifi-
cantly over time as compared to those involved in instructionist classes.33

31 Boaler, J. (1999). “Mathematics for the moment, or the millennium?” Education Week 17(29): 30–34.

32 Duke, N., A. Halvorsen, S. Strachan, J. Kim, & S. Konstantopoulos (2017). “Putting PBL to the test: The impact of project-

based learning on second-grade students’ social studies and literacy learning and motivation.” Unpublished research. 

https://docs.google.com/viewer?a=v&pid=sites&srcid=dW1pY2guZWR1fG5rZHVrZXxneDo0ZWQ1ZTk3NTFmZDI4ZTg5

 33 Harris, C. J., W. R. Penuel, A. H. DeBarger, C. D’Angelo, & L. P. Gallagher, (2014). Curriculum materials make a difference 

for next generation science learning: Results from year 1 of a randomized controlled trial. SRI International Technical 

Report. https://www.sri.com/sites/default/files/publications/pbis-efficacy-study-y1-outcomes-report-2014_0.pdf
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However, not all studies have shown the same positive results. Johnson and Cuevas 
(2016) examined the impact of project-based learning on students in 6th-grade English 
language arts classes. In this study, project-based learning did not demonstrate any 
significant advantages for learners in terms of reading motivation or perceptions of 
critical thinking. Although it is difficult to generalise from a single study, these findings 
might suggest that project-based learning does not offer the same advantages in terms 
of increasing student motivation and engagement in a language arts class that it does in 
social studies, science, or mathematics classes.34

‘maKEr’ LEarning and ‘maKEr SPaCES’: an ovErviEw
ThE ‘maKEr movEmEnt,’ like project- and problem-based learning, is another example of a 
learner-centric, active-learning methodology. Another form of constructionism, ‘maker’ 
education is based on learners developing an idea and then designing and creating an ex-
ternal representation of that idea. As with other constructionist approaches, it is learner 
driven, with learner agency at its philosophical core. However, perhaps more than any 
other constructionist framework, maker education emphasises “constructing knowledge 
through the act of making.”35

‘Making’ refers to a broad set of activities that can be designed with various learn-
ing goals in mind. It can take place in many kinds of locations that are collectively 
labelled ‘maker spaces.’ Classrooms, museums, libraries, studios, homes, or garages may 
all serve as maker spaces. As Fleming (2015) notes in her useful guide, what distinguishes 
these spaces is not where they are but how they are equipped and used: maker spaces 
offer access to tools and resources de-
signed to empower learners who are 
working to turn knowledge into action.36 
Additionally, more than either problem- 
or project-based learning, maker learn-
ing takes very seriously the social aspect 
of constructionism. As Donaldson (2014) 
argues “learning happens best when learners construct their understanding through a 
process of constructing [objects] to share with others.”37

Maker learning has become more prominent in recent years, moving beyond long-
standing associations of ‘making’ with vocational disciplines to encompass a broad-
er segment of the learning spectrum. However, while the value of ‘making’ is well 

34 Johnson, S., & J. Cuevas (2016). “The effects of inquiry project-based learning on student reading motivation and 

student perceptions of inquiry learning processes.” Georgia Educational Researcher 13(1).

35 Martinez, S. L., & G. Stager (2013). Invent to Learn: Making, Tinkering, and Engineering in the Classroom. Torrance, cA: 

Constructing Modern Knowledge Press.

36 Fleming, L. (2015). Worlds of making: Best practices for establishing a makerspace for your school. Thousand Oaks, 

cA: Corwin Press.

37 Donaldson, J. (2014). “The Maker Movement and the Rebirth of Constructionism.” Hybrid Pedagogy. http://www.

hybridpedagogy.com/journal/constructionism-reborn/
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recognised, educators are still wrestling with ways to integrate this project into the 
more formal curricula that dominate most schools. Part of the reason for this fric-

tion is that ‘making’ bridges the divide 
between formal and informal learning, 
challenging practitioners and educators 
to think more strategically and expan-
sively about where and how learning 
happens and making integration of this 
approach more difficult.38 Maker educa-
tion’s blurring of the lines between for-
mal and informal learning also means 
that some of the mechanisms with which 

schools have sought to measure or guarantee learning must be reconsidered. Traditional 
assessment systems, for example – designed largely to measure the accurate reception and 
replication of information delivered by teachers – typically lack a mechanism for tracking the 
learning that happens in the broader contexts of ‘making.’ Instead of an emphasis on assess-
ing knowledge in the abstract – testing ‘knowledge as knowledge’ – ‘making’ requires a concrete 
demonstration of how learners are using knowledge or what they can do with the knowledge 
they have acquired, and this more holistic approach adds significant complexity to assessment. 

Maker education works to prepare learners for the real world by giving them oppor-
tunities to approach, consider, and address real-world challenges of their own choosing, 
making whatever solutions or projects they feel are appropriate to do so.39 Because of this, 
as pioneer of the maker movement, Dale Dougherty, explains, when an individual gener-
ates a project, the project itself demonstrates what the individual has learned, and thus 
provides the best evidence of learning.40

Maker spaces are frequently informal, collaborative environments designed for creative 
production. Often associated with people working in the ‘StEam’ disciplines (science, tech-
nology, engineering, arts, and mathematics), maker spaces encourage participants of differ-
ent ages and levels of experience to blend digital and physical technologies as they explore 
ideas, learn technical skills, and create new projects. Maker spaces typically incorporate new 
technologies and innovative processes, encouraging participants to take advantage of these 
resources as they design and build.41 The essential characteristic of maker spaces is that they  

38 Sheridan, K., E. R. Halverson, B. K. Litts, L. Brahms, L. Jacobs-Priebe, & T. Owens (2014). “Learning in the making: A compara-

tive case study of three makerspaces.” Harvard Educational Review, 84(4): 505–531. https://www.makersempire.com/ 

wp-content/uploads/2018/02/Learning-in-the-Making-A-Comparative-Case-Study-of-Three-Makerspaces-Sheridan-14.pdf

39 Kurti, R. S., D. L. Kurti, & L. Fleming (2014). “The philosophy of educational makerspaces: Part 1 of making an ed-

ucational makerspace.” Teacher Librarian, 41(5): 8–11. http://dtl-region-four.ncdpi.wikispaces.net/file/view/The+ 

Philosophy+of+Educational+Makerspaces.pdf/555395751/The+Philosophy+of+Educational+Makerspaces.pdf 

40 Dougherty, D. (2012). “The maker movement.” Innovations 7(3): 11–14. https://www.mitpressjournals.org/doi/pdf/ 

10.1162/INOV_a_00135

41 New Zealand Ministry of Education (2018). “Enabling e-learning.” http://elearning.tki.org.nz/Teaching/Future-focused- 

learning/Makerspaces#js-tabcontainer-1-tab-1
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all involve and facilitate making, helping people develop an idea and construct it in some 
physical or digital form.42 In order to develop their projects, learners in these spaces must 
use a range of knowledge and experience holistically, often crossing disciplinary bounda-
ries and learning to work with a range of tools, materials, and processes.43 By design, maker 
spaces are therefore ideal venues for the development of projects that do not fit neatly into 
narrow disciplinary or subject areas. They encourage learners to collaborate, remix, extend, 
and invent, often combining multiple approaches and knowledge areas in their projects.

By fostering this sort of multifaceted, multidisciplinary approach, maker education 
seeks to engender curiosity, tinkering, 
and iterative learning, leading to more 
robust thinking through better question-
ing and more thorough, ongoing explo-
ration. As a learning approach, ‘making’ 
is designed to foster enthusiasm for 
learning, self-confidence, and natural 
collaboration.44 For this reason, com-
munity in the maker space serves as yet 
another crucial resource for the achieve-
ment of learning goals. Ultimately, the aim of maker education and educational maker 
spaces is the generation of learners who are determined, integrative, creative, critical, 
and intensively collaborative. 

‘maKEr’ LEarning and ‘maKEr SPaCES’: rESEarCh and aSSESSmEnt
Like other constructionist approaches, maker education is centrally focused on learner-
centred inquiry. Maker classrooms are ‘active,’ characterised by learners who 

“often work on multiple projects simultaneously, [supported by] teachers una-
fraid of relinquishing their authoritarian role. Collaboration between students is 
flexible and teachers experience a seamless metamorphosis between mentor, 
student, colleague, expert, and personal shopper, all in service of their learners.”45

Because of its emphasis on flexibility and plurality, maker education often seeks to blur 
(or outright ignore) the distinctions between the ‘humanities’ (including the domains of 
arts, humanities, and the social sciences) and the ‘sciences’ (including the domains of 
engineering, mathematics, and science). Just as importantly, maker learning works to 
break down traditional distinctions between vocational and academic education.46 

42 Sheridan, et al. (2014). “Learning in the making.”

43 Sheridan, et al. (2014). “Learning in the making.”

44 Kurti, et al. (2014). “The philosophy of educational makerspaces.”

45 Stager, G. (2014). “What’s the maker movement and why should I care?” New York: Scholastic. http://www.scholastic.

com/browse/article.jsp?id=3758336

46 Stager (2014). “What’s the maker movement and why should I care?”
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This expansive definition means that ‘maker’ learning seeks to produce far more than 
a completed project at the end of a unit of learning. Its chief educational objective is to 
produce a community of makers who, in turn, help others join the community and be-
come makers themselves. The community becomes transformative, leading and affect-
ing change. In this enterprise, the maker space serves as both the site of and the vehicle 
for learning – a space that shapes learners’ expertise and offers them opportunities to 
demonstrate that expertise by guiding others. ‘Maker’ learning instils in its community 
an aptitude to be creative, to innovate, to work collaboratively, and to be technologically 
literate. For authors like Stager (2014), such qualities are integral to modern learning.47

The diversity and emphasis on productivity of maker learning and maker spaces means 
they can be adapted to fit many differ-
ent learning contexts. Recently, maker 
spaces have become particularly popular 
in universities – especially in engineering 
and design departments. A 2014 study of 
maker spaces at the top 100 engineering 
universities in the United States revealed 
that 35 of them had at least one maker 

space, while two universities had two maker spaces each and one university had three.48 
While data on increased academic achievement due to ‘making’ is not conclusive – in 

part due to its relative newness – research indicates that it has a positive impact on learners. 
Clapp, et al. (2017) found it helped with the promotion of growth mindsets, personal agency, 
and student empowerment.49 Studies have also pointed to a connection between maker ac-
tivities and improved spatial reasoning (Katsioloudis, et al. 2015).50 In university programmes, 
Longo, et al. (2017) showed that maker spaces can increase diversity, access, and retention 
among students, also leading to increased admissions. Their research indicated that ‘mak-
ing’ positively impacts learner creativity, confidence, initiative, and innovative thinking, and 
to a lesser extent demonstrated that it can increase student performance and grades.51

Because maker spaces introduce learners to tools, skills, and techniques as they work 
in them for both educational and leisure purposes, ‘making’ can also act as a bridge 
between education and employment. Since many high schools have eliminated ‘shop’ 

47 Stager, G. (2014) “Seymour Papert – inventor of everything.” TEDxASB. https://www.youtube.com/watch?v=6-dFTmdX1kU

48 Barrett, T. W., M. C. Pizzico, B. Levy, R. L. Nagel, J. S. Linsey, K. G. Talley, C. R. Forest, & W. C. Newstetter (2014). “A review 

of university maker spaces.” American Society for Engineering Education, Paper ID #13209. https://smartech.gatech.

edu/bitstream/handle/1853/53813/a_review_of_university_maker_spaces.pdf

49 Clapp, E. P., J. Ross, J. O. Ryan, & S. Tishman (2017 ). Maker-centered learning: Empowering young people to shape their 

worlds. San Francisco: Jossey-Bass.

50 Katsioloudis, P. J., D. Dickerson, V. Jovanovic & M. Jones (2015). “Evaluation of static vs. dynamic visualizations 

for engineering technology students and implications on sectional view sketching: A quasi-experimental study. .” 

Engineering Design Graphics Journal 79(1): 14-28.

51 Longo, A., B. Yoder, R. Guerra, & R. Tsanov (2017). “University makerspaces: Characteristics and impact on stu-

dent success in engineering and engineering technology education.” American Society for Engineering Education, 

Paper ID #18594.
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classes, many learners who have not enrolled in a technical school program have had 
fewer opportunities to use mechanical 
tools. Maker spaces fill this gap, provid-
ing learners with opportunities to learn 
practical skills. While this may offer 
them a chance to develop skills that en-
able them to enter the workforce in new, 
more practically focused fields, the chief 
value of ‘making’ lies in the opportunities 
it gives learners to recognise the connec-
tions between the knowledge they are 
developing and the physical world around them. By manifesting their knowledge in real-
world, physical contexts, learners can refine and situate their learning in ways not offered 
by more instructionist or information-centric methods.

on thE BEnEfitS of inStruCtioniSm
WhiLE SignifiCant amountS of research support constructionist learning methods, 
other studies support the continued deployment of instructionist pedagogies. For exam-
ple, according to Kischner, et al. (2006), controlled experiments almost without excep-
tion indicate that learners benefit from receiving explicit instruction about what to do 
and how to do it when they encounter unfamiliar topics.52 Other empirical studies make 
a broader, research-based case, arguing more generally against the use of learner-
centric, constructionist methodologies. For example, Mayer (2004) concluded that the

debate about discovery has been replayed many times in education, but each time, 
the research evidence has favoured a guided approach to learning. […] Today’s 
proponents of discovery methods, who claim to draw their support from construc-
tivist philosophy, are making inroads into educational practice. Yet a dispassionate 
review of the relevant research literatures shows that discovery-based practice is 
not as effective as guided discovery. (18)53

Studies conducted almost a decade apart by Hardiman, Pollatsek, and Weil (1986)54 
and Brown and Campione (1994)55 observed that when students learn science in class-
rooms with constructionist or experiential methods and minimal feedback, they of-
ten become lost and frustrated, and this confusion can lead to misconceptions. Other 

52 Kirschner, P. A., J. Sweller, & R. E. Clark (2006). “Why minimal guidance during instruction does not work: An analysis 

of the failure of constructivist, discovery, problem-based, experiential, and inquiry-based teaching.” Educational 

Psychologist 41: 75–86.

53 Mayer, R. (2004). “Should there be a three-strikes rule against pure discovery learning? The case for guided methods 

of instruction.” American Psychologist 59: 14–19.

54 Hardiman, P., A. Pollatsek, & A. Weil (1986). “Learning to understand the balance beam.” Cognition and Instruction 3: 1–30.

55 Brown, A., & J. Campione (1994). “Guided discovery in a community of learners.” In K. McGilly (Ed.), Classroom lessons: 

Integrating cognitive theory and classroom practice. Cambridge, MA: MIT Press. 229–270.
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researchers agree. For instance, Moreno (2004) concluded that students learn more 
deeply from strongly guided learning than from self-discovery.56

In another study, Klahr and Nigam (2004)57 tested not only whether science learners 
learned more information via discovery than via direct instruction, but also, once learn-

ing had occurred, whether the quality 
of learning differed. Their findings were 
unambiguous. Direct instruction – when 
it involved considerable guidance, in-
cluding examples – resulted in more 
informational learning than a learner-
centric, discovery approach. Those rela-
tively few students who learned via self-
directed methods showed no signs that 
their learning was of superior quality.

Studies by Perkins58 (1991) and Roblyer59 (1996) also examined evidence about the 
results of learner-led methodologies, this time in the fields of instructional design and 
instructional technology studies. Both researchers concluded that the available evidence 
did not support the use of minimally guided, discovery-based approaches and both sug-
gested that some form of stronger guidance was necessary for both effective learning 
and informational transfer.

Kirschner, et al. (2006) similarly argue that evidence supporting the benefits of these 
learning approaches is sparse despite a half-century of advocacy for instructional meth-
ods involving minimal guidance. In addition to claiming that evidence supports direct 
instruction and strong guidance for the instruction of novice and intermediate-level 
learners, these researchers contend that strong guidance typically proved to be just as 
effective as unguided, discovery-based approaches, even for students with considerable 
prior knowledge. Their research suggested not only that unguided instruction was typi-
cally less effective, but they also argued that such instruction might produce negative 
results, resulting in learners acquiring misconceptions or incomplete or disorganised 
knowledge.60 As these researchers observed, these deficiencies were often the result of 
practitioners who favoured limited guided instruction, paying little attention to the char-
acteristics of and intricate interplay between working memory and long-term memory. 

56 Moreno, R. (2004). “Decreasing cognitive load in novice students: Effects of explanatory versus corrective feedback 

in discovery-based multimedia.” Instructional Science 32: 99–113.

57 Klahr, D., & M. Nigam (2004). “The equivalence of learning paths in early science instruction: Effects of direct instruc-

tion and discovery learning.” Psychological Science 15: 661–667.

58 Perkins, D. N. (1991). “Technology meets constructivism: Do they make a marriage?” Educational Technology 13: 18–23.

59 Roblyer, M. D. (1996). “The constructivist/objectivist debate: Implications for instructional technology research.” 

Learning and Leading With Technology 24: 12–16.

60 Kirschner, P. A., J. Sweller, & R. E. Clark (2006). “Why minimal guidance during instruction does not work: An analysis 

of the failure of constructivist, discovery, problem-based, experiential, and inquiry-based teaching.” Educational 

Psychologist 41: 75–86. 

DirEct instruction – whEn it  
involvED consiDErAblE guiDAncE, 

incluDing ExAMplEs – rEsultED 
in MorE inforMAtionAl lEArning 

thAn A lEArnEr-cEntric,  
DiscovEry ApproAch



Constructionist Learning  27EDUCATION, KNOWLEDGE, AND LEARNING pi-top

The researchers concluded that evidence demonstrates a need for greater guidance than 
is provided in many learner-centred pedagogies, including problem-based learning inter-
ventions. They believed that the strategies recommended for problem-based learning are 
almost impossible for most educators to implement, in part because these learning ap-
proaches require learners to engage in cognitive activities that the researchers believed 
were unlikely to result in effective learning.61

In another study, Aulls (2002) observed a number of teachers as they implemented 
constructivist activities in their classrooms. He discovered that teachers tended to in-
troduce ‘scaffolding’ when students failed to make progress in a learner-centric, dis-
covery-based setting. While sometimes 
associated with instructionist teaching 
methods, scaffolding can be a positive 
and enabling experience for learners of 
all ages. This is certainly the view of so-
cio-constructivists like Vygotsky (1978)62 
and Rogoff (1994)63 who observed that 
learners need an element of support, a goal, or guiding questions for effective learning 
to take place. To remove guidance completely can be ineffective for learners who are 
not intrinsically motivated or those who need additional support. Bowler & Champagne 
(2016) identify the importance of question prompts as a verbal tool that can reveal learn-
ers’ self-regulation, self-awareness, reflection and reflexivity in the maker process:

Since the time of Socrates, educators have known that question prompts are 
a useful tactic for provoking critical thinking. Practice that is guided by skillful 
questioning from a teacher (or, in the case of the maker space, a mentor) can help 
learners analyse their own thinking processes, see connections and build new 
understanding. (119)64

The intention is that with continued practice and modelling, learners can begin to ask 
questions themselves without the need for intervention or expert help. In so doing, they 
can then help less experienced or apprentice learners in the process. Those teachers 
whose students achieved all of their learning goals spent more time in direct instructional 
interactions with students than teachers whose students did not achieve their goals.65 

61 Kirschner, et al. (2006). “Why minimal guidance during instruction does not work.”

62 Vygotsky, L. (1978). “Interaction between learning and development.” From Mind in Society: Development of Higher 

Psychological Processes. Cambridge, MA: Harvard University Press.

63 Rogoff, B. (1994). “Developing understanding of the idea of communities of learners.” Mind, culture, and activity 1(4): 

209–229. https://llk.media.mit.edu/courses/readings/Rogoff_DevelopingUnderstanding.pdf

64 Bowler, L. & R. Champagne (2016). “Mindful makers: Question prompts to help guide young people’s critical tech-

nical practices in maker spaces in libraries, museums and community-based youth organisations.” Library and 

Information Science Research 38: 117–124.

65 Aulls, M. W. (2002) “The contributions of co-occurring forms of classroom discourse and academic activities to cur-

riculum events and instruction.” Journal of Educational Psychology 94: 520–538.
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Some of this may be due to the impact of direct instruction on learners’ cognitive loads. 
According to Moreno (2004), scaffolding with explanatory feedback, which reduced cogni-
tive load for learners by offering them guidance during an activity, provided better results 
than learners who received only corrective feedback.66 Similarly, Tuovinen and Sweller 
(1999) found that the reduced cognitive load of ‘worked examples’ provided better results 
than the learner-centric exploration of ‘discovery learning’ for novice learners.67

However, while these studies might seem compelling, it should be noted that their 
primary measurement of success involves informational transfer rather than the de-
velopment of skills, critical thinking, or the ability to apply information in appropriate 
contexts. The issue of scaffolding or providing instruction to students might be less 
pertinent if learners (or their parents) were not as centrally focussed on passing tests and 
getting good grades. If education’s chief task is seen as the transference of information 
rather than the fashioning of more holistic learning and the long-term development of 
both knowledge and the ability to put it into practice, these studies might appear more 
conclusive. In effect, the informational emphasis reflected in these studies may be set-
ting up a tautology or feedback loop: if we decide that the focus of education should be 
primarily informational, and based on that, if we test only the transference of informa-
tion between teachers and learners, then the terms we set up may artificially favour 
one learning approach over another. In effect, we may see broad validity in approaches 
that are only narrowly applicable. On the other hand, if we start with a larger and more 
holistic definition, we would likely find less validity in approaches that primarily facilitate 
informational transfer. 

What is clear is the need for more critical understanding of what we mean and under-
stand when we use the term ‘instructionism,’ especially within the frame of construction-
ist learning and theory. There is little question, for example, that guided direction and 
learner scaffolding provide support to novice learners and those who lack confidence, no 
matter whether the intention is to pass an exam or learn in a more holistic manner. It is 
therefore artificially narrow and doctrinaire to suggest that such practices have no place 
in an educational approach that is broadly constructionist. Regardless of how much we 
emphasise learner agency and discovery learning, the teacher or ‘guiding participant’ is 
nonetheless an integral part of the learning process and cannot be dismissed or removed 
without altering the environment – and the learning outcomes. 

Our goal rather is to suggest that learners benefit from all kinds of activities and 
interventions. Adding learner-centric constructionist strategies to what would otherwise 
be a more teacher-led model emphasising the consumption and repetition of information 
offers significant opportunities to define learning more holistically, resulting in a more 
engaging and effective learning environment.

66 Moreno, R. (2004). “Decreasing cognitive load in novice students.” Instructional Science 32: 99–113. https://link.springer.

com/article/10.1023%2FB%3ATRUC.0000021811.66966.1d

67 Tuovinen, J. E., & J. Sweller (1999). “A comparison of cognitive load associated with discovery learning and worked 

examples.” Journal of Educational Psychology 91: 334–341. http://idtoolbox.eseryel.com/uploads/9/0/7/5/9075695/ 

1999-03660-014.pdf

https://link.springer.com/article/10.1023%2FB%3ATRUC.0000021811.66966.1d
https://link.springer.com/article/10.1023%2FB%3ATRUC.0000021811.66966.1d
http://idtoolbox.eseryel.com/uploads/9/0/7/5/9075695/


29

3  · Social & Experiential Learning

OnE of thE key factors in the success of constructionist learning methodologies 
involves their dual emphasis on community and experience. Built on collabora-
tion, social knowledge construction, and the value of debate, discussion, and 

negotiation, these approaches offer learners an opportunity to take on multiple interde-
pendent roles as they design and construct projects. At the same time, their emphasis 
on construction and making gives learners a chance to move beyond a mere intellectual 
appreciation of a discipline, experiencing it as implementors and practitioners. Because 
of their inherently dialectical and experiential properties, constructionist learning ap-
proaches expose learners to more than the mere transfer of information: working through 
these approaches, learners witness different behaviours and can try out different identi-
ties, developing content-focused and collaborative skills as they work together. Being 
intentional about both social and experiential factors in the design of constructionist 
learning can increase the impact and the efficacy of these learning programmes, giving 
learners valuable opportunities to grow.

SoCiaL LEarning thEory and CoLLaBorativE LEarning
AS dEvELoPEd By Albert Bandura (1925–), social learning theory contends that learners 
can internalise new patterns of behaviour through observing others as well as by direct 
instruction or experience. When individuals observe others who model a particular behav-
iour, they can observe how that behaviour is performed: then, on later occasions, these 
observations can function as a guide, enabling them to replicate what they have observed. 
Although it is sometimes ignored as a factor, modelling is therefore an indispensable 
mechanism for learning, and for Bandura and others, this means that learning is inher-
ently social. As he demonstrated, even if it is possible to convey information through other 
means, providing an appropriate model considerably shortens the process of learning.1

1 Bandura, A. (1977). Social learning theory. Englewood Cliffs, nJ: Prentice Hall. http://www.asecib.ase.ro/mps/

Bandura_SocialLearningTheory.pdf

considering the impact of technology on the learning ecosystem

http://www.asecib.ase.ro/mps/Bandura_SocialLearningTheory.pdf
http://www.asecib.ase.ro/mps/Bandura_SocialLearningTheory.pdf
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Bandura believed that four conditions are necessary for modelling to lead to pro-
ductive learning.

Attention: For learning to occur, observation alone is not enough. Learners must attend 
to – and recognise – the essential features of the model’s behaviour, identifying the 
component parts and understanding how they combine together to create the behaviour;

Retention: Learning requires long-term retention of information about the behaviours 
or activities that have been modelled and observed;

Reproduction: To reproduce behaviours (and demonstrate learning), individuals must 
assemble a given set of component responses according to modelled patterns. The 
amount of observational learning people can exhibit behaviourally depends on whether 
or not they have acquired and can replicate the component skills appropriately;

Reinforcement and motivation: It is possible for learners to acquire, retain, and have the 
ability to replicate the components of a modelled behaviour, yet be unable or unwilling 
to demonstrate their learning if the behaviour is negatively sanctioned. On the other 
hand, in the presence of positive incentives, learned behaviours which otherwise might 
have remained unexpressed may be translated into action and adopted by learners.2

Because of its model of observation, internalisation, and expression, social learning 
theory describes a supportive atmosphere for learner-centred education and offers 

a useful means for observing learners’ 
growth. For example, Carrington and 
Selva’s (2010)3 study explored the ways 
social learning theory informed the 
reflection process used by a group of 
pre-service teachers considering their 
growth when they engaged in service 
learning. The study showed that the im-

plementation of this socially informed reflection taught the learners important critical 
thinking skills. A study by Palloff and Pratt (2007)4 concluded that the scaffolding of col-
laborative skills helped learners achieve a deeper level of knowledge while also helping 
to facilitate a move from independence to interdependence.

Kumpulainen and Way (2002) assessed the impact of social learning on language 
development, comparing teacher-centred (instructionist) with peer-centred (social and 
collaborative) classroom organisations among primary school children. Their study dem-
onstrated that while the functions of the children’s spoken language were restricted in 
the teacher-centred class, the quantity and quality of the children’s talk increased in the 

2 Bandura, A. (1977). Social learning theory. Englewood Cliffs, nJ: Prentice Hall. http://www.asecib.ase.ro/mps/

Bandura_SocialLearningTheory.pdf

3 Carrington, S., & G. Selva (2010). “Critical social theory and transformative learning: Evidence in pre-service teachers’ 

service-learning reflection logs.” Higher Education Research & Development, 29 (1): 45–57

4 Palloff, R., & K. Pratt (2007). Building online learning communities: Effective strategies for the virtual classroom. San 

Francisco: Jossey-Bass.
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peer-centred class. Although some might otherwise be tempted to dismiss social learning 
as a factor, Kumpulainen and Way showed a strong correlation between group discus-
sions and children’s oral language development.5

Mainemails, Boyatzis, and Kolb (2002) examined the impact of collaboration on learn-
ing geometry. Their research showed significant benefits obtaining from a social learning 
environment designed to engage learners in communal activities and encourage discus-
sion, negotiation, and collaboration as learners developed geometrical thinking. The 
researchers found that this setting encouraged intensive task engagement, the forma-
tion of critical skills (including reasoning, problem posing, and problem solving), and the 
internalisation of productive collaboration skills. Designing learning tasks to incorporate 
and leverage small group interactions offered learners opportunities to develop math-
ematical concepts, to model and observe mathematical behaviours, and to develop and 
demonstrate mathematical thinking skills.6 Small ensemble and peer-led learning can help 
students build confidence, share knowledge and create frames of reference that create a 

more effective and enjoyable learning experience.

ExPEriEntiaL LEarning and thE ‘CruCiBLE’ of ExPEriEnCE
EduCatorS dEfinE ‘PraxiS’ as the unification of knowledge and behaviour that learn-
ers develop as they move cyclically between reflection and action. As they navigate the 
tensions between these counterbalancing processes, they forge new skills, transformed 
by what has come to be known as ‘experiential learning.’7 David Kolb (1939–) describes 
experiential learning as a holistic, integrative learning methodology that combines expe-
rience, cognition, and behaviour.8 In his conceptualisation, learning is a process where 
learners derive concepts and continuously modify them through experience. One rea-
son that project-based and ‘maker’ learning may be so effective derives from the ways 
these approaches scaffold and depend 
on experience. Requiring learners to put 
their ideas into practice, and thereby to 
confront missing or incorrect concepts 
through the experience of building solu-
tions, corresponds with Kolb’s definition 
of experiential learning.

However, the ideas behind experien-
tial learning are not new. Elements can be found in the works of Kurt Lewin, John Dewey, 

5 Kumpulainen, K., & D. Way (2002). Classroom interactions and social learning: From theory to practice. New 

York: Routledge.

6 Kumpulainen & Way (2002). Classroom interactions and social learning.

7 Mainemails, C., R. Boyatzis, & D. Kolb (2002). “Learning styles and adaptive flexibility: Testing experiential learning 

theory.” Management Learning, 33(1): 5–33.

8 Kolb, D. (1984). “The process of experiential learning.” In Experiential learning: Experience as the source of learning and 

development. Englewood Cliffs, nJ: Prentice-Hall, Inc. http://www.learningfromexperience.com/images/uploads/

process-of-experiential-learning.pdf
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and Jean Piaget. For example, Lewin (1890–1947) describes learning as a cyclical process 
where concrete experiences form the mechanism for transforming observations and 
reflections into abstract concepts and generalisations, allowing them later to be applied 
in new situations. For Lewin, learning emerges as a result of the productive conflicts be-
tween concrete experience and abstract concepts and between observation and action. 
Dewey (1859–1952) asserted that learning is a process involving observation followed by 
an exploration of what has happened in the past in similar situations so as to develop 
judgment – which he classifies as a combination of what is observed with what is recalled. 
This judgment must then be put it into practice, offering learners the opportunity to con-
tinue refining their knowledge. By translating their judgment into experience, learners 
solidify their learning. Piaget (1896–1980) stressed that learning is a mutual interaction 

between experience and conceptualisa-
tion where learners adapt concepts to fit 
their experiences and extrapolate from 
their experiences to develop concepts. 
For Piaget, the conflict between accom-
modating ideas to the external world and 
assimilating experience into existing con-
ceptual structures is the chief context in 
which learning takes place.

These theoretical models lay out the 
basic framework of experiential learning,9 which may be summarised as follows: 

In experiential learning,
Learning is best defined as a process rather than a product or outcome;
Learning must continuously be grounded in experience, deriving from and constantly 

being tested out and refined in the experience of the learner;
Learning requires the resolution of conflicts between the dialectally opposed modes of 

conceptualising/experiencing and acting/reflecting, pursuing congruence between 
both modes through continual adaptation and refinement;

Learning is a holistic process of ongoing adaptation to the world involving the whole 
person: thoughts, feelings, perceptions, and behaviours. Seen this way, it encompasses 
far more than what is encountered or generated in a classroom. Learning is understood 
to touch all aspects of life across all life stages. Considered holistically, learning is best 
seen as a conceptual bridge that unites diverse life events, functioning continuously as 
an organic process;

Learning involves interactions and exchanges between the person and the environment. 
In experiential learning theory, the transactional relationship between the individual 
and the environment is epitomised by the dual meaning of the term ‘experience’: it 

9 Kolb, D. (1984). “The process of experiential learning.” In Experiential learning: Experience as the source of learning and 

development. Englewood Cliffs, nJ: Prentice-Hall, Inc. http://www.learningfromexperience.com/images/uploads/

process-of-experiential-learning.pdf
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refers both to a person’s internal state (“I possess this level of experience”) and to 
interactions with the objective environment (“I am experiencing this”);

Learning is the process of constructing knowledge, which results from the interplay 
between personal knowledge – which is the accumulation of an individual’s subjective 
life experiences – and social knowledge – which is the ‘objective’ accumulation of 
previous human cultural experiences.

Attempts to validate the impact of experiential learning have not been entirely suc-
cessful. However, a 1994 meta-analysis of 275 dissertations and 624 articles that used a 
mixture of qualitative, theoretical, and quantitative analyses of experiential learning con-
cluded that there was sufficient evidence to support its ongoing implementation for learn-
ing.10 A study of experiential learning by 
Mainemails, Boyatzis, and Kolb (2002)11 
determined that learners who integrated 
the dual dialectics of conceptualising/
experiencing and acting/reflecting were 
more flexible in both dialectical dimen-
sions, developing important capabilities 
related to each dimension. For example, 
the researchers concluded that individu-
als who focused on conceptualising their learning developed higher analytical skills, while 
those who focused on experiencing developed higher interpersonal skills.

Abdulwahed and Nagy (2009) examined a model for laboratory education based on 
Kolb’s experiential learning theory, assessing the model’s impact on educational practices 
and learning outcomes. Their research proved that poor classroom implementation of the 
theory yielded poor learning outcomes. A better learning outcome was only possible when 
the educational practices were well-designed, well-developed, and congruent with the theo-
ry.12 Herein lies a central challenge for designing and practicing new learning models: the 
transformation of theory into practice can be influenced by many factors – including profes-
sional development, school culture, disciplinary practice, and teacher experience – all of which 
can impact effectiveness. From a research standpoint, the difficulty in assessing learning 
increases exponentially with these factors, making it more difficult to find definitive answers.

ComPuting tEChnoLogy: ComPLExity and PromiSE for EduCation
YEarS BEforE it became fashionable to believe ‘everyone can code,’ Seymour Papert pro-
posed using computers to support education, contending that learners’ attention could be 

10 Iliff, C. H. (1994). Kolb’s learning style inventory: A meta-analysis. Unpublished doctoral dissertation. Boston: 

Boston University.

11 Mainemails, C., R. Boyatzis, & D. Kolb (2002). “Learning styles and adaptive flexibility: Testing experiential learning 

theory.” Management Learning, 33(1): 5–33.

12 Abdulwahed M., & Z. Nagy (2009). “Applying Kolb’s experiential learning cycle for laboratory education.” Journal of 

Engineering Education 98(3): 283–294.
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held for prolonged periods if they were making software rather than simply using it. Even 
if they considered the content of the educational software to be boring, Papert believed 
that giving learners the power to apply their learning in the design of applications would 
result in engagement.13 As he described it, computers were ‘material to be messed about 
with,’ a resource that encouraged exploration and learning.14 Although integrating them 
posed technological, procedural, and pedagogical challenges at the time, Papert believed 
these were worth overcoming because incorporating both computer technology and 

what we now call ‘coding’ increased the 
willingness of learners to learn.15 Papert 
believed the computer was a perfect tool 
to stimulate learning, “because it can 
take on a thousand forms and can serve 
a thousand functions, it can appeal to a 
thousand tastes.” However, he stressed 
that the main focus should not be on the 
technology itself nor on the applications 

and software learners generated, but on the learners’ minds – on their growth and devel-
opment.16 In this way, Papert believed computers could give learners the opportunity to 
control their learning, providing them with a vehicle for testing and refining their experi-
ences and understanding in a way that could be shared with others.

Rather than a group of adults, technologists, or education experts, Papert believed 
that children would lead the computer revolution in education. Children, having gained 
greater experience using computers than their teachers, would demand that more be 
done to incorporate them in their education:

this technology, the personal computer, is not a teacher’s technology, it’s a learner’s 
technology. And it’s a technology that can be appropriated, taken over by young 
people, who can use it to feel the power of their own individual intellectual person-
alities. And we’re beginning to see, coming into school, more and more kids who 
have had computers from the day of their birth, who’ve gotten used to using them, 
many of them not very well. But some of them have used them to have very, very 
rich learning experiences – [and we’re] beginning to get a peppering of these kids in 
our classrooms. And that is a real army to bring about change. I call it ‘Kid Power.’ 
Kids coming into school and saying, “We want something better than this, and not 
only do we want it… […] We’ll show you how to do it. We’ll help you.” (part 2)17

13 Papert, S. & I. Harel (1991). “Situating constructionism.” In I. Harel & S. Papert (eds.), Constructionism. Norwood, nJ: 

Ablex Publishing Corporation. 1–28.

14 Papert, S., & G. Franz (1988). “Computer as material: Messing about with time.” Teachers College Record 89(3): 408–417.

15 Papert & Harel (1991). “Situating constructionism.” 

16 Papert, S. (1980). Mindstorm: Children, computers, and powerful ideas. New York: Basic Books.

17 Papert S. (1999) “Diversity in Learning: A Vision for the New Millennium.” http://www.papert.org/articles/diversity/

DiversityinLearningPart1.html
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For Papert, the computer was the perfect way to integrate social and experiential learning. 
More importantly, it was also the perfect tool to drive a radical revolution in education, over-
turning the dominant mechanisms of instructionism so they could be replaced by person-
alised, learner-centric approaches built around enhanced learner agency. However, Papert 
was aware of the tendency for adults and those in authority to conceptualise ‘computer 
literacy’ as simply another content area to add to a traditional curriculum. Formulated this 
way, computing technology would become yet another mechanism for content delivery 
instead of a resource that facilitated meaningful learning and the creation of knowledge. 
Because of its perception as an elite subject requiring high levels of expertise rather than 
something even kids could ‘mess about with,’ Papert warned that computer-aided in-
struction had the danger of amplifying 
the rote and authoritarian character of 
some teachers. This further calcification 
of the teacher as authoritative-content-
deliverer was precisely what Papert and 
many other contemporary critics saw as 
the most prevalent negative characteris-
tic of school and the aspect most in need 
of change. Reinforcing it was, quite liter-
ally, the opposite of what he intended.

For Papert and for the generation of 
teachers, theorists, and researchers who 
are following in his footsteps, the area of greatest potential for computing technol-
ogy is when it is used to alter and improve the nature of the learning process. Shifting 
the balance from a model where students are expected predominantly to receive and 
consume content knowledge to one where learners actively participate in the construc-
tion and design of knowledge not only serves a powerful educational purpose; it also 
mirrors in the classroom the very kind of decentralised, collaborational, constructionist 
environment that dominates today’s online world. Just as this emerging online ‘culture’ 
has challenged earlier informational and consumer enterprises, so computers have 
the potential significantly to challenge and alter the ways knowledge is assessed and 
valued in education.18 Some studies have cited the rapid growth of the Maker Movement 
as evidence of such a change, calling for further research on its pedagogic approaches. 
For example, Papavalasopoulou, et al., (2017) recommend further research on the tools 
and technologies that facilitate maker learning such as Raspberry Pi.19 They also suggest 
further investigation on the analysis of ‘maker’ instruction in the classroom and studies 
that account for learning differentiation among age groups as a way of understanding 
the impact a decentralised, constructionist learning environment might have on learning.

18 Papert & Harel (1991). “Situating constructionism.”

19 Papavalasopoulou, S., M. N. Giannakos, and L. Jaccheri (2017). “Empirical studies on the Maker Movement, a promising 

approach to learning: A literature review.” Entertainment Computing 18: 57–58.
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ConCLuSion
EmBraCing and inCorPorating technology brings important opportunities for social 
and experiential learning, but doing so also requires thoughtful consideration of the 
impact on a number of foundational concepts. For instance, we must consider how tech-
nology affects the learning structures in our schools, the role and nature of assessment, 
the power dynamic between and among teachers and learners, the conceptualisation of 
what we mean when we describe the school ‘community,’ and the role of assignments 
and projects. This wide array of factors that must be reconsidered makes abundantly 
clear that the successful integration of technology cannot be achieved in a segregated or 
bolt-on way. Adding technology to the recipe of learning changes – and must change – the 
entire flavour of education. 

As a means of scaffolding social and experiential learning and driving a learner-
centric educational programme, the integration of technology calls for precisely the kind 
of reconsideration of the design, function, and purpose of education that we noted in 
the first chapter of this book. The complexity surrounding its integration presents both 
educational technology’s greatest challenge and its greatest potential benefit. It also 
underscores the reason technological integration is sometimes so partial or superficial, 
demonstrating little educational impact: schools and teachers may find themselves so 
overwhelmed by the scope of potential challenges that they respond by attempting to 
limit technology’s impact, relegating it to ‘nonthreatening’ uses. Such limited deploy-
ments – for example, using technology solely to streamline information delivery – are cat-
egorised in Puentadura’s Samr model (2008) as ‘substitution.’20 In such substitutionary 
uses, technology offers little by way of transformation, and its benefits, often recorded 
only by assessments and measurements tied to non-technological practices, may not 
be immediately apparent. And as we have seen, such narrow usage may also be behind 
some of the confusion demonstrated by research on educational technology. 

However, by allowing technology to facilitate social and experiential learning, educa-
tors can begin to realise some of the benefits associated with Papert’s vision of techno-
logical empowerment. In these instances, learning is extended into new dimensions, pro-
viding learners with the opportunity to develop and solidify their knowledge and skills in 
ways that make them more robust and more broadly applicable. While technology is not 
the only answer, its appropriate use can make learning richer through constructionism, 
enabling learners to customise their learning experiences and reach into new contexts.

20 Romrell, D., L. C. Kidder, and E. Wood (2013). “The sAMr model as a framework for evaluating mLearning.” University 

of Iowa. 1–15. https://files.eric.ed.gov/fulltext/EJ1036281.pdf

https://files.eric.ed.gov/fulltext/EJ1036281.pdf
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4  · Conclusion

OvEr thE PaSt thirty years, the field of learning has presented a complex and evolv- 
 ing picture. Nearly every study, no matter its focus or results, can be qualified or  
 countered by another study. As we have noted, many of these contradictions 

come from competing visions of what education is – or what it should be. Yet despite all of 
this complexity and contradiction, unambiguous patterns have begun to emerge:

Inadequately prepared or equipped teachers can impact learning negatively, 
regardless of the methodology or equipment provided in the learning environment. 
Research has repeatedly demonstrated a clear connection between teacher preparation 
and the success of any learning method, even for learner-centric approaches;

Novice and less-experienced learners benefit from guided support or instruction, 
although this guidance may come from peers or fellow learners as well as from 
teachers. While fully self-directed learning can be productive for some learners 
depending on their age and abilities, it can be a difficult for some learners to move 
from inexperience to mastery without support from others;

Many learners benefit from designing the goals and assessments for their projects, 
especially if the projects are associated with real-world situations or situations in 
which the learners are invested. Those who perceive goals and assessments as 
foreign tend to view projects more negatively, regardless of how well they perform 
on them. Learners often perceive projects as ‘boring’ or ‘irrelevant’ if projects are 
disconnected from their interests and developing abilities. Participating in designing 
goals and assessments offers many students a sense of investment;

Some learners are reticent to participate in the design of their own learning, feeling 
unprepared or unincentivized to contribute. These learners may perceive self-directed 
learning as a distraction from the instructionist, examination-focused learning that 
characterises much of modern education and may consider learner-centric activities 
to be less serious or less valid, unlikely to benefit them when it comes time for formal 
or standardised assessments;

emerging patterns in learning
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Assessment can negatively impact the learning environment. Concern that 
assessment serves primarily administrative or bureaucratic purposes can rob 
learners of agency and alienate them from educational experiences. Assessment is 
not neutral; it not only measures, but shapes the learning environment, reifying 
what is measured and obscuring whatever remains outside of its scope. If we 
continue to measure the success of learning only by content-focused methodologies, 
for example, then only content-focused pedagogies will appear to be productive or 
successful. If we want to incorporate new or emerging methodologies with differing 
focuses, then we must develop new, parallel methods of assessing and qualifying 
that match those methodologies;

Holistic learning approaches must expand beyond information delivery to focus on 
building communities. Requiring individuals to build connections and leverage 
opportunities beyond the classroom’s walls helps them become more engaged in the 
learning process. Socially rich learning environments connect learners with a network 
of experts, practitioners and interested parties who can help them form a ‘community 
of practice’ that supports individual needs while also giving learners valuable partners. 
In time, participation in these communities can make students more confident about 
applying their knowledge in contexts beyond schools and about pursuing ongoing 
educational goals. 

As we look to the future, further work needs to be undertaken to refine education and 
identify the precise path learning must follow. For now, we believe that the momentum 
behind making and constructionism and the congruence of constructionist approaches 
with the new technological tools available to teachers and learners of all kinds offers a 
clear indication of education’s future trajectory. 

Constructionist methodologies offer important chances for learners to collaborate 
across disciplines, apply their learning in novel or even unanticipated contexts, and de-
velop the adaptability and flexibility they will need to succeed in changing environments. 
These learning approaches are considerably more likely than instructionist pedagogies 
to help learners develop the essential ‘21st-century skills’ of innovation, creativity, en-
trepreneurship, and resilience. Finally, these approaches make irrelevant the question of 
whether education should focus on preparing learners for the workforce or offering them 
opportunities for self-realisation and self-fulfillment. By doing both at the same time, 
these emerging learning methodologies offer us a rare and important opportunity: the 
chance to harness the energy of a vast community of learners and to leverage the excite-
ment inherent in their learning to solve real problems in the real world.
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5  · Annotated Bibliography

ConStruCtioniSm and SoCiaL ConStruCtioniSm
Edith Ackermann (2001). “Piaget’s constructivism, Papert’s constructionism: What’s 

the difference?” www.learning.media.mit.edu/content/publications/EA.Piaget 
%20_%20Papert.pdf

Ackermann contrasts Piaget’s constructivism with Papert’s constructionism, explor-
ing the contributions and omissions of each theoretical framework. She observes 
that “Piaget’s theory provides a solid framework for understanding children’s ways of 
doing and thinking at different levels of their development. It gives us a precious win-
dow into what children are generally interested in and capable of at different ages.” 
Piaget’s view of education has three foundational notions: 

Teaching is always indirect, so learners interpret what they hear in the context of 
their existing knowledge and experience;

The ‘transmission’ model of human communication is inadequate. Knowledge is an 
experience that is acquired through interaction with the world, people, and things. 

Any theory that ignores resistance to learning does not provide a thorough 
framework. Learners who resist may be doing so because the new information is 
not yet compelling or clear enough to convince them to abandon their existing 
views. Viewing new learning as an external disruption can offer a compelling 
reason for restructuring and realigning learning opportunities.

Examining Papert’s contribution, she observes that constructionism 

helps us understand how ideas get formed and transformed when expressed 
through different media, when actualised in particular contexts, when worked 
out by individual minds. The emphasis shifts from universals to individual learn-
ers’ conversation with their own favorite representations, artifacts, or objects-
to-think with. 

learning.media.mit.edu/content/publications/EA.Piaget
Papert.pdf
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Ackerman reminds readers that Papert’s constructionism does not view knowledge 
as a commodity to be transmitted, encoded, retained, or reapplied. Instead, it is 
constructed out of personal experience and is a function of relationships and con-
nections built by individual learners. Understanding that knowledge is formed and 
transformed within specific contexts, shaped and expressed through different media, 
and processed individually in the mind of each learner yields a fundamentally dif-
ferent conception of learning and teaching. The highly personal nature of learning 
is also one of the motivations for Papert’s focus on the fragility, contextuality, and 
malleability of knowledge under construction.

John Cromby & David Nightingale (1999). “What’s wrong with social constructionism?” 
In D. J. Nightingale & J. Cromby (eds.) Social Constructionist Psychology: A Critical 
Analysis of Theory and Practice. Buckingham: Open University Press. 1–14. www.
academia.edu/767706/Whats_wrong_with_social_constructionism

The authors begin their analysis by highlighting what is ‘right’ with social construction-
ism and by outlining its core tenets. Although theorists do not universally agree about 
the extent to which it can be applied, most social constructionists believe that the 
world we experience and the identities we project are a product of social processes. 
For educators, this means that learning is an inherently social process which cannot 
be isolated or objectified. Second, most agree that social constructs are historically 
and culturally specific, varying and changing over both space and time. Further, not 
only can what we know be different – the product of a particular moment in history, a 
particular culture, or a combination of both – but the ways we conceptualise knowing 
can also differ, as can the elements we consider to be ‘proofs’ or ‘guarantees’ of our 
knowledge. From an educational perspective, this is one reason to seek culturally and 
contextually appropriate forms of validation rather than relying on standardised, one-
size-fits-all methods. Third, most theorists believe that the questions we ask and the 
answers we obtain within a socially constructionist framework are fundamentally, pro-
foundly, and directly related to the activities we carry out. Essentially, echoing Papert’s 
conceptualisation, social constructionists believe that knowledge is inextricably linked 
to – and emerges as a product of – activity and purpose. Finally, social constructionists 
emphasise the malleability of perceptions of the world, a characteristic that emerges 
from their constructedness. This suggests that learning should be understood less as a 
static product and more as a dynamic process. Learners continue to refine and reinter-
pret the world as their perceptions, their sociocultural identities, and their knowledge 
changes, and this means their conception of the world continues to change as well.

However, the writers feel that there are critical flaws in social constructionism that 
prevent it from giving a complete picture. Notably, they point to three issues which they 
believe social constructionism fails to consider adequately: embodiment, materiality, 
and power. As they see it, the most significant weakness of social constructionism 
involves its often exclusive emphasis on the role of language in conceptions of both 

www.academia.edu/767706/Whats
www.academia.edu/767706/Whats
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individuals and the world, leading practitioners to ignore these three pivotal factors. By 
presuming that language is a neutral, all-encompassing force, social constructionists 
fail to see the significant challenges that embodiment, materiality, and power pose to 
their perceptions. By definition, these include:

Embodiment: the influences of embodied factors, including personal/social histories, 
upon perceptions of social situations and individual activity;

Materiality: the possibilities and constraints inherent in the material world and 
the ways that they have always already shaped and informed the social 
constructions we live with;

Power: the inequalities that can be generated or perpetuated by institutions, 
governments, multinationals, and other power structures, including those 
categorised as “capitalist” or “patriarchal” that are based on a dialectic of 
superiority and inferiority.

Without accounting for the impact of these challenges, social constructionism can 
only describe part of the picture, and in so doing, creates a flawed or false narrative 
that can perpetuate problems and inequities.

Educators interested in social constructionism must consider the ways these 
three factors influence the design, conduct, and evaluation of learning experiences. 
Allowing a naïve construction that fails to account for these factors produces a learn-
ing methodology that does not serve learners as well as it could. 

Alexandra Galbin (2014). “An introduction to social constructionism.” Social Research 
Reports 26: 82–92. www.researchreports.ro/images/researchreports/social/srr_2014_ 
vol026_004.pdf

Galbin begins by exploring definitions of social constructionism, starting with the notion 
that “[t]he subjects that social constructionism is interested in are those to do with what 
anthropologists call culture, and sociologists call society: the shared social aspects of all 
that is psychological.” Social constructionism considers the constructed nature of these as-
pects, challenging our knowledge of ourselves and of the world. Regarding children, Galbin 
contends that, “the child functions in relation to its environment, constructing, modifying 
and interpreting the information s/he encounters in his/her relationship with the world.” 

Galbin’s definition of social constructionism thus rejects fixed approaches to 
knowledge that are essentially non-reflexive. Instead, social constructionists argue 
that assumptions about the social world should be viewed critically, noting that these 
assumptions often serve to reinforce the interests of dominant social groups rather 
than offering a more comprehensive base of knowledge. Instead, how we under-
stand the world should be seen as a product of historical processes involving interac-
tion and negotiation between groups. The goal of research and scholarship, therefore, 
is not to produce knowledge that is fixed and universally valid, but to open up a 
dialogue about what has been constructed. Social constructionism also represents a 

www.researchreports.ro/images/researchreports/social/srr
vol026_004.pdf
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movement toward redefining psychological constructs such as the ‘mind,’ ‘self,’ and 
‘emotion’ as socially constructed processes that are produced by social discourse. 

Galbin also highlights the varieties of social constructionism, noting that there is 
no single social constructionist position and no single paradigm. The concept of what 
constructionism is often dependent on the author’s or critic’s aims. Within postmod-
ern theory, for example, the concept of socially constructed reality stresses the on-
going construction of worldviews by individuals in dialectical interaction with society. 
Galbin concludes by arguing that social constructionism is “a way of thinking and do-
ing that moves away from expertise-based, rational, hierarchical, and result-focused 
models going toward more participatory, co-creative, and process-centred ones.”

Seymour Papert & Idit Harel (1991). “Situating constructionism.” In I. Harel & S. Papert 
(eds). Constructionism. Norwood, NJ: Ablex Publishing. web.media.mit.edu/~calla/
web_comunidad/Reading-En/situating_constructionism.pdf

In this introductory chapter to Constructionism, Papert and Harel set the stage for this 
learning approach. They write, “the simplest definition of constructionism evokes the 
idea of learning-by-making,” pointing out that constructionism shares constructiv-
ism’s view of learning as “building knowledge structures” through progressive inter-
nalisation of actions. They argue that this should ideally happen in a context where 
the learner is consciously engaged in constructing a public persona; constructing 
for an audience and demonstrating that construction helps solidify the learning. For 
Papert and Harel, instructionism and constructionism represent fundamentally diver-
gent strategies for education. As they argue, this “split goes beyond the acquisition of 
knowledge to touch on the nature of knowledge and the nature of knowing.”

Papert and Harel also comment on the introduction of technology in education, 
warning that there is a “tendency for ‘computer literacy’ to be conceptualised as adding 
new content material to a traditional curriculum.” Thus, instead of facilitating learning 
and the creation of knowledge, technology can be perceived simply – and erroneously – 
as an alternative tool to deliver content. Viewed this way, computer-aided instruction 
has the danger of “amplifying the rote and authoritarian character that many critics 
saw as manifestations of what is most characteristic of, and most wrong with, tradition-
al school.” Instead, they contend that technology must empower the processes associ-
ated with constructionism. According to Paper and Harel, computers have the greatest 
impact on learning when they alter the nature of the learning process, shifting the focus 
from transfer of knowledge to students to production of knowledge by students.

ProBLEm-BaSEd LEarning
Woei Hung, David H. Jonassen, & Rude Liu (2008). “Problem-based learning.” In J. M. 

Spector, J. G. van Merriënboer, M. D., Merrill, & M. Driscoll (eds). Handbook of Research 
on Educational Communications and Technology. 3rd ed. New York: Routledge, 485–506. 
www.citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.469.4785&rep=rep1&type=pdf

web.media.mit.edu
situating_constructionism.pdf
citeseerx.ist.psu.edu/viewdoc/download
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The authors ground problem-based learning on constructivist assumptions about 
learning. They argue that it works, in part, because people continuously solve ill-struc-
tured problems (that is, problems with multiple or unknown goals) in daily life. In addi-
tion, since knowledge that is anchored in specific contexts is more meaningful, more 
integrated, better retained, and more transferable, learners derive meaning from 
deep interactions with the contexts in which they are working or learning. However, 
a genuine context is not necessarily required. The authors suggest that learning can 
also occur when students address simulations of an ill-structured problem. 

To be effective, problem-based learning must be student-centred, self-directed, 
and self-reflective. For this reason, tutors should serve as facilitators rather than 
knowledge disseminators, supporting and facilitating the learning process. By serv-
ing as a resource rather than dominating students, tutors create an environment for 
inquiry and discovery.

The authors also discuss the research around problem-based learning, examining 
its impact on student learning outcomes, including knowledge acquisition and applica-
tion, retention of content, problem-solving skills, higher order thinking, self-directed 
learning, and self-perception. In terms of short-term retention, research demonstrates 
either no difference or slightly less recollection by students in problem-based courses 
when compared to those in instructionist courses. However, in terms of deeper process-
ing of information, students in problem-based courses demonstrated better retention 
of knowledge over a longer period of time. Research has also shown that problem-
based learning classes improve learners problem-solving skills and higher order think-
ing abilities. Studies also provide strong evidence for the positive long-term effects of 
problem-based learning on students’ self-directed and life-long learning skills and at-
titudes, offering significant advantages by preparing students for real-world challenges.

Sandra Wilder (2015). “Impact of problem-based learning on academic achievement 
in high school: A systematic review.” Educational Review 67(4): 414–435. www.
researchgate.net/publication/280163676_Impact_of_problem-based_learning_on_ 
academic_achievement_in_high_school_a_systematic_review

Wilder defines problem-based learning as a learner-centric approach that empowers 
learners to conduct research, integrate theory and practice, and apply knowledge 
and skills to develop viable solutions to a defined problem. For Wilder, problem-based 
learning must be driven by an authentic, ill-structured problem, which students work 
collaboratively to define and resolve. This allows them to develop and strengthen their 
communication, presentation, and critical-thinking skills. She stresses that problem-
based learning is constructivist, activating learners’ prior knowledge so they can 
build meaningful connections between what they already know and what they are 
encountering as new knowledge.

Wilder examines several studies of problem-based learning’s efficacy for student 
achievement in secondary education, specifically seeking to understand whether 

www.researchgate
www.researchgate
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the problem-based approach results in higher academic achievement than more 
direct instructionist approaches. In her assessment of peer-reviewed studies she 
concluded that only seven demonstrated some form of advantage for problem-based 
approaches. While some studies showed evidence of higher achievement for stu-
dents taught using a problem-based methodology compared to those experiencing 
more instructionist curricula, two of the studies revealed no significant difference 
in academic achievement between the two groups. In fact, one study revealed that 
the problem-based group scored significantly lower on a standardised test than the 
control group. However, this study focused on an atypical high school course (agricul-
ture), and therefore may not be generalisable as proof that problem-based learning 
negatively ipacts student achievement.

Wilder concludes that while research provides evidence of some positive impact 
for problem-based approaches, it is not possible to claim with a high degree of con-
fidence that problem-based learning is the best way to increase content knowledge.

ProjECt-BaSEd LEarning
Stephanie Bell (2010). “Project-based learning for the 21st century: Skills for the 

future,” The Clearing House 83: 39–43. www.huso.buu.ac.th/file/2559/ActiveLearning/
Document/10.ProjBL%20of%2021st%20cent%20skills.pdf

Bell defines project-based learning as a student-driven, teacher-facilitated approach 
where learners pursue knowledge by asking questions that have piqued their curiosity. 
She argues that project based learning is an effective approach for creating independ-
ent thinkers and developing 21st-century skills. As standardised testing does not ad-
equately measure these skills, project-based learning also provides a more authentic 
form of assessment.

Bell provides evidence from several studies indicating that project-based learn-
ing is at least as effective as more instructionist teaching and assessment methods. 
However, project-based learning provides significant advantages in the development 
of skills. Students learn accountability through daily goal setting and through meeting 
the expectations of their peers. They also become more proficient in communication, 
negotiation, and collaboration. However, many of the skills learned via project-based 
methods are not measurable through standardised tests. Bell contends that a shift 
toward more authentic assessment is necessary to show the full picture.

Phyllis C. Blumenfeld, et al. (1991). “Motivating project-based learning: Sustaining the 
doing, supporting the learning.” Educational Psychologist 26(3&4): 369–398. www.
scribd.com/document/323977493/Motivating-Project-Based-Learning-Sustaining-the- 
Doing-Supporting-the-Learning

Blumenfeld and her colleagues define project-based learning as a comprehensive per-
spective focused on teaching by engaging students in investigation, where students 
are able to pursue solutions to nontrivial problems. They do so by asking and refining 

www.huso.buu.ac.th/file/2559/ActiveLearning/Document/10.ProjBL
www.huso.buu.ac.th/file/2559/ActiveLearning/Document/10.ProjBL
20skills.pdf
www.scribd.com/document/323977493/Motivating
www.scribd.com/document/323977493/Motivating
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questions, debating ideas, making predictions, designing plans and/or experiments, 
collecting and analysing data, drawing conclusions, communicating their ideas and 
findings to others, asking new questions, and creating artefacts.

Proponents of project-based learning contend that as students investigate and 
seek resolutions to problems, they acquire an understanding of key principles and 
concepts. Project-based learning also places students in realistic, contextualised 
problem-solving environments. This emphasis can better connect the classroom 
to real-life experiences. Project-based learning also promotes links among subject 
disciplines and rather than a narrow view of knowledge, presents an expanded view.

The authors expand upon the factors that may affect students’ perceived and 
actual competence as they engage in complex projects. First, students must have 
sufficient knowledge of the content area and specific skills to explore information 
that is pertinent to the problem. Second, students need to be proficient in skills to 
generate plans, systematically making and testing predictions, interpreting evidence 
in light of those predictions, and determining solutions. As they work, they monitor 
progress toward their goals, assembling units of information into larger schemata, 
rehearsing newly consolidated learning, and translating information from one form 
or representation to another.

The chief task of teachers in a project-based course is to create opportunities for 
learning by providing access to information. Moreover, they must create an environ-
ment conducive to constructive inquiry. They support learning by scaffolding instruc-
tion and modelling and guiding students to make tasks more manageable. Teachers 
also assess progress, diagnose problems, provide feedback, and evaluate overall 
results. For project-based learning instruction to be successful, teachers should help 
students become aware of and examine their own conceptions and move toward the 
development of mastery.

maKing and maKEr SPaCES
Dale Dougherty (2012). “The Maker Movement.” Innovations 7(3): 11–14. www.

mitpressjournals.org/doi/pdf/10.1162/INOV_a_00135

In this article, Dale Dougherty, considered by many to be the founder of the ‘maker 
movement,’ defines the characteristics of ‘making’ and describes the reasons he sees 
behind its growing popularity. Dougherty believes that “The maker movement has 
come about in part because of people’s need to engage passionately with objects 
in ways that make them more than just consumers.” He also acknowledges the im-
portance of technology and digital tools in ‘making.’ According to Dougherty, when 
people make something, the objects they create demonstrate what they have learned 
to do, and this provides evidence of learning.

Dougherty bases his apology for maker learning’s effectiveness on Dewey’s ideas 
about the benefits of learning by doing, as well as on research that proves that learn-
ing happens best with tactile engagement. To spread the educational adoption of 

www.mitpressjournals.org/doi/pdf/10.1162/INOV
www.mitpressjournals.org/doi/pdf/10.1162/INOV
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maker learning, he recommends engaging teachers who are already involved in some 
form of ‘making’ outside of school. These teachers already understand the relevance 
and importance of making and have experience that enables them to serve as men-
tors for their students. 

Erica Rosenfeld Halverson & Kimberly M. Sheridan (2014). “The maker movement in 
education.” Harvard Educational Review 84(4): 495–504. www.researchgate.net/
publication/277928106_The_Maker_Movement_in_Education

In this article, the authors describe the emerging role of the maker movement in 
education. The authors initially define the maker movement as, “the growing number 
of people who are engaged in the creative production of artifacts in their daily lives 
and who find physical and digital forums to share their processes and products with 
others.” They then highlighting the link between Papert’s constructionism and the 
maker movement, arguing that “learning through making reaches across the divide 
between formal and informal learning, pushing us to think more expansively about 
where and how learning happens.” 

The influence of the maker movement can be seen across a broad range of spaces 
in the context of education. In higher education, so-called ‘Fab Labs’ represent an ex-
ample of individuals working at the intersection of the digital and the physical, using 
digital tools to design products and artefacts that can then be built. This formal use 
of making parallels the making one finds in informal learning environments such as 
public libraries, museums, and independent non-profits. Yet informal maker spaces 
such as these have also expanded the range of projects considered to be appropriate, 
extending from books to wearable electronics. This expansion has also extended the 
definition of what constitutes a ‘maker.’ Stretching across the formal/informal instruc-
tional divide, the maker movement thus “democratize[s] access to the discourses 
of power that accompany becoming a producer of artifacts, especially when those 
artifacts use twenty-first-century technologies.” 

Halverson and Sheridan highlight three components of the maker movement that 
must be considered when framing research questions and formulating policy: 

Making as a set of activities that can be designed with a variety of learning goals in mind
Makerspaces as communities of practice constructed in a physical place and set 

aside for a group of people to use as a core part of their practice
Makers as identities of participation that people adopt within the maker movement.

Making forces us to reevaluate how we learn, what we learn, and how we assess the 
importance of what we’re learning. As Halverson and Sheridan write: 

“With this work, we propose to change the conversation from being about the 
design of schooling as informing learning to, instead, the design for learning as 
informing schooling. Bringing the maker movement into the education conversa-
tion has the potential to transform how we understand “what counts” as learning, 
as a learner, and as a learning environment.”

www.researchgate.net/publication
www.researchgate.net/publication
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Lee Martin (2015). “The promise of the maker movement for education.” Journal of 
Pre-College Engineering Education Research 5(1): 30–39 (article 4). www.docs.lib.
purdue.edu/cgi/viewcontent.cgi?article=1099&context=jpeer

The purpose of this article is to introduce making and the maker movement to engi-
neering researchers and teachers, emphasising its promise to bring playful, rich engi-
neering and design activities into primary and secondary education. In this overview, 
Martin first describes three elements of making and the maker movement that are 
critical for understanding its educational value: 1) digital tools, including rapid proto-
typing tools and low cost microcontroller platforms, that characterize many maker 
projects, 2) community infrastructure, including online resources and in-person spac-
es and events, and 3) the maker mindset: values, beliefs, and dispositions that are 
commonplace within the community. Martin argues that there is no consensus about 
the definition of making, and draws from Sheridan, Honey, and Kanter, among others, 
to develop a working definition of making as 

a class of activities focused on designing, building, modifying, and/or repurposing 
material objects, for playful or useful ends, oriented toward making a ‘‘product’’ of 
some sort that can be used, interacted with, or demonstrated.

Martin then discusses the three key resources necessary for making. The first is 
technology, and Martin outlines two classes of tools that are the most prominent: digi-
tal physical tools and digital logic tools. Digital physical tools (also known as ‘digital 
manufacturing tools’) shape materials or material objects into new forms. Examples 
of such tools include 3d printers, laser cutters, and digital embroidery machines. The 
second class of digital tools involves low-cost, hobbyist-friendly microcontrollers like 
Arduino, BeagleBone, and Raspberry Pi (this category also includes mini-computers 
and other electronics) that allow makers to create digital objects and code. 

The next resource is the community that has arisen around making, and this 
human resource is just as important as the tools. The communal infrastructure sur-
rounding making includes person-to-person meetings that can take place at muse-
ums, maker spaces, and events like Maker Faire, as well as in online settings such as 
social networks and maker-oriented websites. 

The final essential aspect of the maker movement is the actions – the making – that 
establishes one as a true participant. Without an action-based demonstration of the 
values and dispositions that typify the community of makers, one cannot be said to be 
part of the maker community. 

According to Martin, the maker movement manifests four essential characteristics 
that make it valuable for education: 

It is playful: Play, fun, and engagement are at the heart of making. Research has 
demonstrated that play is a fundamental developmental activity for children and 
adolescents. A playful learning environment encourages experimentation and 
experience with change and variability;

docs.lib.purdue.edu/cgi/viewcontent.cgi
docs.lib.purdue.edu/cgi/viewcontent.cgi
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It is asset- and growth-oriented: The maker movement often focuses on skills rather 
than abilities. The developmental nature of making aligns well with the concept of 

‘growth mindset’ and with asset-based views of youth;
It is failure positive: Within the maker mindset, failure is celebrated, as it is understood 

to be a pathway to learning. Failure is not something to be feared or avoided, but is 
instead seen as a motivator, driving iteration and development;

It is collaborative: The maker movement embraces sharing and collaboration. 
Participants are encouraged to share ideas and projects, using their skills and 
abilities at whatever level to help others. 

Martin concludes this summary by outlining seven reasons why making is a valua-
ble learning activity: 1) it aligns with the curricular demands of schooling, particularly 
in engineering practices; 2) it gives youth access to sophisticated tools for building 
and thinking; 3) it involves creating things, seeing how they perform, and sharing 
them with others; 4) it is playful and highly tolerant of errors; 5) it advocates for 
a ‘growth mindset,’ where, given effort and resources, anyone can learn the skills 
needed to complete any project; 6) maker environments typically give youth sub-
stantial say in what and how they make; and 7) making occurs within linked learning 
communities, spanning in-person and online contexts, and involving people of vari-
ous ages, backgrounds, and levels of knowledge.

Kimberly M. Sheridan, et al. (2014). “Learning in the making: A comparative case  
study of three makerspaces.” Harvard Educational Review 84(4): 505–531. www.
makersempire.com/wp-content/uploads/2018/02/Learning-in-the-Making-A-Comparative-
Case-Study-of-Three-Makerspaces-Sheridan-14.pdf

Sheridan and her colleagues define maker spaces as “informal sites for creative 
production in art, science, and engineering where people of all ages blend digital and 
physical technologies to explore ideas, learn technical skills, and create new prod-
ucts.” They ground making and maker spaces firmly in Piaget’s theory, reminding 
readers that “the centrality of developing an idea and then designing and creating 
an external representation of that idea is a core tenet of constructionism,” regardless 
of whether that representation exists in physical or digital form.

Incorporating a maker space encourages more holistic thinking, which is an impor-
tant advantage according to the authors. In order to construct a project that meets 
their goals, learners must use a range of knowledge and experience in a way that typi-
cally breaks down established disciplinary boundaries. This cross-disciplinary approach, 
in turn, leads to innovative work with a range of tools, materials, and processes.

Sheridan and her colleagues also compare the features of three different maker 
spaces, describing how participants learn and develop through the complex design 
and making practices they employ. In all of these spaces, regardless of the context, 
‘making’ involves discovering problems and projects to work on; utilising diverse tools, 
materials, and processes; iterating through designs; becoming a member of a broader 

www.makersempire.com/wp
www.makersempire.com/wp
Learning-in-the-Making-A-Comparative-Case-Study-of-Three-Makerspaces-Sheridan-14.pdf
Learning-in-the-Making-A-Comparative-Case-Study-of-Three-Makerspaces-Sheridan-14.pdf
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community; taking on leadership and teaching roles as needed; and sharing creations 
and skills with the wider world.

Shirin Vossoughi, Paula Hooper, & Meg Escudé (2016). “Making through the lens of 
culture and power: Toward transformative visions for educational equity.” Harvard 
Educational Review 86(2): 206–232. www.pdfs.semanticscholar.org /fa5b/ 
4e88c78f380b4727d445afa33bea5212a21d.pdf

In this article, the authors argue that the current conceptualisation of the maker 
movement, if left unquestioned, could restrict educational experiences for working-
class students and students of colour. The authors contend that 

In its most narrow, branded version, making is depicted as a uniquely American 
activity focused on technological forms of innovation that advance hands-on learn-
ing and contribute to the growth of the economy […. T]he historical forms of making 
[…] are grounded in gendered, white, middle-class cultural practices.

 The authors also argue that there is a strong economic discourse in making, con-
tributing to the potential exclusion of underprivileged students. They contend that 
making is often considered to be a “middle-class movement” and an “adult white, 
middle-class pursuit” that is shaped by leisure time and economic resources. 

However, a reconceptualisation of making could lead to greater inclusion. 

the ways making and equity are conceptualised can either restrict or expand the 
possibility that this movement will contribute to intellectually generative and 
liberatory pedagogical practices for working-class students and students of colour.

Particularly within education, the maker movement has not always represented 
a step toward equity. The authors provide a brief analysis of educational injustice in 
order to frame how such injustices might re-emerge within making environments. 
They then provide a historicized approach to making as a cross-cultural activity to 
demonstrate how equity can be placed at the centre of the maker movement, pay-
ing attention to pedagogy and to the socio-political values and functions of making. 
They conclude by arguing that pedagogical designs that take into consideration the 
concepts of equity “will be more responsive to the histories, needs, and experiences 
of working-class students and students of colour.”

LEarnEr-CEntrEd LEarning
Maryellen Weimer (2013). “A summary: Learner-centered teaching: Five key changes to 

practice.” www.cte.tamu.edu/getattachment/Faculty-Teaching-Resource/Program-
ReDesign/Orientation-and-Team-Formation/Book-Summary-Learner-Centered-Teaching-
by-Maryellen-Weimer.pdf.aspx

This brief summary of Weimer’s 2002 Learner-Centered Teaching: Five Key Changes 
to Practice outlines important rationales for instituting a learner-centric approach. 

pdfs.semanticscholar.org/fa
d445afa33bea5212a21d.pdf
cte.tamu.edu/getattachment/Faculty
Book-Summary-Learner-Centered-Teaching-by-Maryellen-Weimer.pdf.aspx
Book-Summary-Learner-Centered-Teaching-by-Maryellen-Weimer.pdf.aspx
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First, Weimer notes that “learner-centred teaching engages students in the hard, 
messy work of learning.” Because of the structure established in a learner-centric 
environment, learners must engage and take responsibility for their learning rather 
than passively absorbing and repeating information. Second, these approaches help 
learners develop essential skills including critical thinking, problem-solving, evalua-
tion of evidence, argument analysis, and hypothesis generation. Third, learner-centric 
approaches encourage learners to reflect on what they are learning and how they 
are learning it. Fourth, these approaches motivate learners because the learners be-
come custodians of their own learning processes, taking control of their educational 
journeys. Finally, learner-centred teaching encourages student collaboration and the 
development of interpersonal skills.

Weimer’s research demonstrates the benefits of learner-centred teaching, includ-
ing meaningful and long-term understanding of what has been learned; independent, 
lifelong learning; increased motivation to learn; and improved outcomes, especially 
with conceptual understanding assessments. She warns that while learner-centred 
teaching is often more effective than instructionist, teacher-centred approaches, 
the benefits are not necessarily automatic or immediately apparent. In part, despite 
the various benefits, this friction can cause resistance from students and teachers in 
implementing learner-centred pedagogies.

Étienne Wenger-Trayner (2004). “Learning for a small planet: A research agenda.” 
www.learninghistories.net/documents/learning%20for%20a%20small%20planet.pdf

Building on his work about communities of practice, Wenger-Trayner here develops a 
theory of multi-scale learning systems to provide a broad portrait of learning today. He 
develops a theoretical foundation to address the learning challenges of our globalised 
world. What trends can we observe and what do these trends suggest for practition-
ers in business, education, government, and non-profits? Wenger-Trayner argues that 
we must pursue learning theories intended to impact many kinds of researchers and 
practitioners: executives, government officials, policy-makers, educators, community 
leaders and social workers. This diverse group, in turn, must rethink how social insti-
tutions contribute to our overall learning capability. From an educational perspec-
tive, Wenger-Trayner’s project aims to allow reflection on the role of education in a 
learning society, on the learning needs of students, and on the relationships between 
institutions and broader social learning systems. This project is framed within the 
theoretical convergence of learning theory and social theory that Wenger-Trayner laid 
out with his research on communities of practice. He explains:

The scope of the project is broad. It looks at learning as a social process that does 
not know national, sectoral, or disciplinary boundaries. The idea is that a learning 
theory for our times must be able to talk about the world itself as a global learning 
system in which our individual learning takes place. It cannot be confined by the 
traditional divisions among education, business, government, non-profit, and civic 

learninghistories.net/documents/learning
20planet.pdf
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domains. Nor can it assume that learning is confined to specific settings or mo-
ments in people’s lives. Learning is a property of social systems at various levels of 
scale. It is also the driving force of lifelong trajectories that we build in the context 
of these social systems […]. The project seeks to create a vision of learning, of what 
is required, of what is possible.

Wenger-Trayner argues that we must focusing on ‘meaningfulness’ because this is 
the level at which learning becomes part of the human experience. He concludes that 
bringing learning and social theory together is useful to both perspectives. “Learning 
theory gains the ability to focus on the production of meaningfulness, not just the 
mechanics of skill acquisition […] by locating learning within our engagement with 
social systems that provide tools and context for negotiating meaning.”

He focuses on four learning trends that characterise modern learning: 1) the ‘hori-
zontalization’ of learning, by which he means the shift away from a vertically hierarchi-
cal relationship between producer/teacher and recipient/learner; 2) the ‘partialization’ 
of learning imperatives, by which he means the shift toward learning to participate 
productively within a community rather than seeking to master everything oneself; 3) 
the personalization of value creation, which describes the need for personal engage-
ment in work; and 4) the individualization of ‘trajectories of identity,’ which describes 
how people use expertise and skills to craft identity. He concludes by placing the need 
for a new learning theory in the context of globalisation which requires learning to be 
conceptualised both globally and locally.

G. B. Wright (2011). “Student-centered learning in higher education.” International 
Journal of Teaching and Learning in Higher Education 23: 92–97. www.files.eric.ed.gov/
fulltext/EJ938583.pdf

This paper uses the framework set out in Maryellen Weimer’s Learner-Centered Teaching 
to discuss several important aspects of learner-centred education. Although the case 
studies involve higher education, many of Wright’s points are also relevant for the K–12 
context. Wright addresses the desire of many instructionist teachers to ‘cover’ the 
content of the course. This has led to a “neglect of ensuring that the course objectives 
are being met, and erroneously equating a good course with a rigorous course, rather 
than a course in which students learn.” An emphasis on course content – sometimes in 
unmanageable amounts – often forces learners to resort to memorisation rather than 
conceptualisation and internalisation. This redefinition around content also changes 
the definition of what many teachers mean when they describe someone as a ‘good’ 
student. In a content-focused context, learners who have mastered informational 
reproduction are said to be ‘better’ performers, regardless of whether they have de-
veloped core skills, internalised the ability to apply knowledge, or grown the resources 
and perspectives to continue learning.

Since the definition of learner success is linked to the way teachers define the 
central focus of learning, Wright argues that the conceptualisation of teachers’ roles 

files.eric.ed.gov/fulltext/EJ938583.pdf
files.eric.ed.gov/fulltext/EJ938583.pdf
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must also change in learner-centred classrooms. Instead of instructors perceiving 
themselves as the primary arbiters of content, learner-centred instructors favour a 
more ‘democratic’ and collaborative approach, empowering students to be active 
participants in their learning. In learner-centred classrooms, the responsibility for 
learning – including intellectual exploration and pursuit and the structuring of learn-
ing – shifts to the learners, allowing them to direct their learning rather than being 
passive recipients of information.

According to Wright, the purpose of evaluation in learner-centred classrooms is 
not to generate grades but to promote and trace learning. When the shift is made 
from teacher- to learner-centred education, assessment moves from focusing on 
the repetition of content to the demonstration of learning skills, objectives, and 
goals. Additionally, assessment becomes the learners’ domain rather than falling 
within the exclusive purview of teachers. Learners are taught to assess their own 
work and the work of their peers. Assessment gives learners yet another opportunity 
to practice and perform the theoretical and practical skills they are developing.

SoCiaL LEarning thEory
Albert Bandura (1977). Social learning theory. Englewood Cliffs, NJ: Prentice Hall. www.

asecib.ase.ro/mps/Bandura_SocialLearningTheory.pdf

Bandura asserts that new patterns of behaviour can be acquired through direct 
experience or by observing the behaviour of others. Social learning theory as-
sumes that modelling influences learning through informative functions. Bandura 
believed that four conditions are necessary for effective modelling that would 
lead to learning:
Attentional processes: People cannot learn much by observation if they do not attend 

to or fail to recognise the essential features of the model’s behaviour;
Retention processes: People cannot be influenced by observation of a model’s behaviour 

if they have no memory of that behaviour. The long-term retention of modeled 
activities is a second essential factor.

Reproduction processes: To achieve behavioural reproduction, learners must reproduce 
a set of responses that are congruent with the modelled patterns. The amount of 
observational learning people can reproduce behaviourally depends on whether or 
not they have acquired the component skills in a way that allows their easy integration 
to produce new patterns of behaviour. However, if the response components are 
lacking, behavioural reproduction will be faulty.

Reinforcement and motivational processes: People can acquire, retain, and 
possess the capabilities for skilful execution of modelled behaviour, but if that 
behaviour is negatively sanctioned or unfavourably received, learners may resist 
demonstrating or be unable to demonstrate their learning. When positive 
incentives are provided, observational lessons which were previously unexpressed 
may be translated into action.

www.asecib.ase.ro/mps/Bandura_SocialLearningTheory.pdf
www.asecib.ase.ro/mps/Bandura_SocialLearningTheory.pdf
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Seth Chaiklin (2003). “The zone of proximal development in Vygotsky’s analysis of learning 
and instruction.” In A. Kozulin, B. Gindis, V. Ageyev, & S. Miller (eds). Vygotsky’s 
Educational Theory and Practice in Cultural Context. Cambridge: Cambridge University 
Press. www.people.ucsc.edu/~gwells/Files/Courses_Folder/documents/chaiklin.zpd.pdf

This chapter provides a comprehensive introduction to and interpretation of Vygotsky’s 
concept of ‘zones of proximal development.’ Chaiklin locates Vygotsky’s groundbreak-
ing work in the fields of developmental and educational psychology by highlighting 
three basic features of Vygotsky’s model. The first focuses on the idea that while 
people are able to perform a certain number of tasks alone, they can perform a greater 
number collaboratively. The second examines the interactions between a child and 
the adult, teacher, or ‘more competent’ person who serves as a mentor, extending 
the learner’s ‘zone.’ The third focuses on ‘properties of the learner,’ including notions 
of a learner’s potential and readiness to learn. Chaiklin’s goal here is to prompt greater 
understanding of the nature and implications of Vygotsky’s notion. 

Vygotsky’s conception is built on a few foundational notions. First, it considers 
the child as a complete entity comprised of thoughts, experiences, capabilities, and 
desires. Perceiving the child holistically as a conglomeration of these psychologi-
cal functions enables us to trace learning or development as a qualitative change 
in the structural relationships between them. Vygotsky argues that this change is 
brought about by the child’s social engagement with others. Learning begins with the 
child’s perception and interests at a particular age or stage of development, but it is 
exposure to the thoughts, experiences, and capabilities of others that leads to learn-
ing. Witnessing the gap between a child’s current status and the status of a more 
experienced adult or mentor – which is the definition of the ‘zone of proximal develop-
ment’– leads the child to develop new functions and abilities. The ‘zone of proximal 
development’ thus refers to both the functions that are developing for a given age 
period (which are ‘objective’), and a child’s current state of development in relation to 
the functions that need to be realised (which are ‘subjective’). 

Chaiklin concludes by addressing how one might identify or assess a child’s ‘zone 
of proximal development.’ As Vygotsky’s work only presents a general theoretical logic 
for measuring this zone, Chaiklin argues that it should be defined on the basis of an 
explanatory account of the nature of the child’s development. In his opinion, all as-
sessment should therefore be directed toward understanding and defining the child’s 
current developmental trajectory. 

Peter E. Doolittle (1997). “Vygotsky’s zone of proximal development as a theoretical 
foundation for cooperative learning.” Journal on Excellence in College Teaching 8(1): 
83–103. www.proactiveteaching.org/pdfs/91.pdf

This paper discusses the instructional strategy of cooperative learning within the 
framework of Vygotsky’s ‘zone of proximal development.’ The author uses Vygotsky’s 
concept to provide a conceptual basis for identifying five elements of cooperative 

people.ucsc.edu
chaiklin.zpd.pdf
http://Peter E
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learning and for using it. The paper first defines Vygotsky’s ideas about cognitive 
development, which describe the ability to learn socially relevant tools and culturally 
based signs. Doolittle points to the gap between a person’s existing abilities and the 
abilities of those with whom and from whom they learn (the ‘zone of proximal devel-
opment’) as central to Vygotsky’s theory of cognitive development. Vygotsky believed 
that the social interaction between those who are less experienced and those who 
are more experienced is an essential component of learning, and it is thus the origin 
of all cognitive development. 

Doolittle uses the ‘zone of proximal development’ to analyse each of the five ele-
ments of cooperative learning: positive interdependence, face-to-face interaction, in-
dividual accountability, small-group and interpersonal skills, and group self-evaluation. 
This forms the basis for nine core suggestions about the use of cooperative learning. 
Doolittle believes teachers should teach using whole and authentic activities, create 
a need for what is to be learned, and utilise activities or exercises that require social 
interaction. He also suggests that teachers should provide opportunities for verbal in-
teraction, monitor student progress, provide instruction that precedes a student’s de-
velopment, and use instructional scaffolding. Finally, he suggests that teachers should 
provide opportunities for students to demonstrate their learning independent of oth-
ers and construct activities that are designed to stimulate both behavioural changes 
and cognitive/metacognitive changes. Doolittle contends that these nine suggestions 
can be applied to numerous cooperative learning activities in any classroom. 

Valerie Farnsworth, Irene Kleanthous & Étienne Wenger-Trayner (2016). “Communities 
of practice as a social theory of learning: A conversation with Étienne Wenger.” 
British Journal of Educational Studies 64(2): 139–160. eprints.whiterose.ac.uk/92950/3/
repository11.pdf

This interview with Étienne Wenger-Trayner examines his concept of ‘communities of 
practice’ with the aim of contributing to the understanding and use of this theory. In 
the interview, Wenger-Trayner explains how he conceptualises identity and participa-
tion in order to develop a social theory of learning in which power and boundaries are 
inherent. The article is thematically divided, presenting a holistic understanding of 
the key concepts of Wenger-Trayner’s theory from an educational perspective. Central 
to this is the notion that communities of practice can arise in any domain of human 
endeavour. Learning takes place through participation in multiple social practices 
and practices are formed through pursuing any kind of enterprise over time. Wenger-
Trayner argues that his concept does not necessarily refer to a ‘group’ of people but to 
“a social process of negotiating competence in a domain over time.” The fact that this 
process can structure social relationships among the people involved is a secondary 
phenomenon. He contends that shaping identity is a central component of learning. 
In an educational setting, this implies that knowledge and identity are inherently 
intertwined. Knowledge cannot be disseminated without inviting individuals into an 

http://eprints.whiterose.ac.uk/92950/3/repository11.pdf
http://eprints.whiterose.ac.uk/92950/3/repository11.pdf
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identity in which this knowledge plays a meaningful role. Wenger-Trayner distinguish-
es between three modes of identification: imagination, engagement, and alignment, 
suggesting these are “different components of how we locate and orient ourselves in 
the landscape of practice in terms of our identity.”

Mark K. Smith (2003, 2009). “Jean Lavé, Étienne Wenger and communities of practice.” 
The Encyclopaedia of Informal Education. www.infed.org/biblio/communities_of_ 
practice.htm

In this article, Smith reviews the research by Jean Lavé and Etienne Wenger-Trayner 
on ‘communities of practice.’ Smith contends that these communities are everywhere 
and that most people are involved in a number of these self-organising systems at 
once. ‘Communities of practice’ can play an especially productive role in informal edu-
cational settings, so understanding how “learning [happens] within communities of 
practice, and how knowledge is generated allows educators to think a little differently 
about the groups, networks, and associations with which they are involved.” Within 
‘communities of practice,’ learning begins at the periphery; as learners become more 
competent, they move toward the centre of the community, moving from observation 
to full participation. In this conceptualisation, learning is not seen as the acquisition of 
knowledge but as a process of social participation. Smith believes that these concepts 
provide significant guidelines for establishing productive learning: learning is gener-
ated by relationships between people; knowledge and activity are intimately intercon-
nected; and educators and mentors must work to ensure that people can move from 
observation toward full participation in the community.

Lev S. Vygotsky (1978). Mind in society: The development of higher psychological processes. 
In M. Cole, V. John-Steiner, S. Scribner, & E. Souberman (eds). Cambridge MA: Harvard 
University Press. ouleft.org/wp-content/uploads/Vygotsky-Mind-in-Society.pdf

Vygotsky’s book is divided into two main sections. In the first part, he outlines the role 
played by language and symbolic thought in shaping higher psychological functions. 
In the second, he introduces the concept of the ‘zone of proximal development (ZPd).’

In the first part of his book, Vygotsky argues that children’s language is a tool that 
“they use in the solution of difficult tasks, to overcome impulsive action, to plan a 
solution to a problem prior to its execution, and to master their own behaviour.” He ar-
gues that these cognitive and communicative uses of language as a tool to structure 
experiences is what distinguishes people from animals. Vygotsky saw a link between 
language and perception in children, even at very early stages of development, con-
tending that language plays a vital role in shaping our experience. He believed that 
the speech development of children and their use of language as a tool for mediating 
and structuring experience “clearly reveals the social origin of signs as well as their 
crucial role in the individual’s development.” In other words, Vygotsky saw all signs as 
‘constructed,’ built to serve specific social and individual purposes.

www.infed.org/biblio/communities
practice.htm
ouleft.org/wp
Vygotsky-Mind-in-Society.pdf
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Vygotsky’s exploration of the interplay between language and perception led to his 
critique of contemporary research about the development of psychological processes. 
To overcome what he saw as the inadequacies of existing theories, which tended to fo-
cus on the products of psychological development, Vygotsky introduced three principles 
on which to base an analysis of higher psychological functions: 1) one must analyse pro-
cesses, not objects, leading to an understanding of the process of psychological devel-
opment; 2) one must seek explanation rather than description, digging behind appar-
ently similar manifestations to discover the processes that lay beneath; and 3) one must 
account for what Vygotsky termed ‘fossilized behaviour,’ activities conducted automat-
ically which might obscure the processes by which psychological development occurs. 

Having set the stage by describing psychological development as a product of 
the interaction between constructed signs and experience, Vygotsky next introduces 
his concept of the ‘zone of proximal development.’ He defines the initial or ‘actual’ 
developmental level as “the level of development of a child’s mental functions that 
has been established as a result of certain already completed developmental cycles.” 
The ‘zone of proximal development’ consists of “the distance between the actual 
developmental level as determined by independent problem solving and the level of 
potential development as determined through problem solving under adult guidance 
or in collaboration with more capable peers.” The space between these two devel-
opmental levels provides both an opportunity and a reason for growth, as a child is 
able to see and experience the new level of development manifested by the guide. 
This experience scaffolds an extension of the child’s capabilities, establishing a new 
developmental level, which, in turn, can be further extended through new interactions 
with adults or more capable peers.

Desire – the ability to view and experience developmental levels beyond one’s cur-
rent level of ‘actual’ development – thus plays an important role in learning, but formal 
learning environments are not the only contexts in which desire may be sparked. For 
Vygotsky, play serves an equally important role in children’s development. In play, 
children create an imaginary situation in which new desires and new identities can be 
explored and experienced. In play, the game and its rules generate a new ‘horizon,’ cre-
ating a ‘zone of proximal development’ comparable to that created by guides in a more 
formal learning context. Further, in play, children can construct a fictitious ‘I,’ allowing 
them to experiment with different roles and imagine new possibilities for themselves. 

For Vygotsky, all of this comes together in the movement from gestural to written 
language. At the first developmental stage, even before language, children commu-
nicate via gestures. As he writes, gestures are “the initial visual sign that contains the 
child’s future writing.” As children develop, games begin to link gestures to oral and 
then written language, with children constructing increasingly complex symbolic sys-
tems as they are led by adults and peers in play. For Vygotsky, “children’s symbolic play 
can be understood as a very complex system of ‘speech’ through gestures that com-
municate and indicate the meaning of playthings.” Early play gives way to drawing, 
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which is “graphic speech that arises on the basis of verbal speech.” This, in turn, is 
followed by the even more complex symbolic system of written speech. Thus, while the 

“understanding of written language is first effected through spoken language, […] grad-
ually this path is curtailed and spoken language disappears as the intermediate link.” 

As an aside, extrapolating from Vygotsky’s three recommendations for teaching 
writing can offer a helpful model for all teaching. He contends that 1) writing should 
be taught in the preschool years; 2) children should be encouraged to see writing as 
necessary and meaningful by incorporating it into tasks necessary and relevant for 
life; and 3) writing should be taught naturally. Starting learners out in the study of a 
topic, a discipline, or a skill as early as possible – even before they have the necessary 
abilities, providing them with real-world and meaningful contexts, and teaching them 
naturally offers an excellent opportunity for engaging and extending their ‘zones of 
proximal development,’ resulting in significant growth and learning.

Étienne Wenger-Trayner (2006). “Communities of practice: A brief introduction.” www.
linqed.net/media/15868/COPCommunities_of_practiceDefinedEWenger.pdf

In this introduction, Wenger-Trayner defines ‘communities of practice’ as “groups of peo-
ple who share a concern or a passion for something they do and learn how to do it better 
as they interact regularly.” Three crucial characteristics define a ‘community of practice’:

the domain: a community of practice is defined by a shared domain of interest in 
which members learn from one another; 

the community: community members build relationships that enable them to learn 
from and teach one another, involving joint activities and discussions, assistance, 
and the sharing of information and discoveries; 

 the practice: members of a community are practitioners, developing a shared 
repertoire of resources that include experiences, stories, tools, and ways of 
addressing recurring problems. 

‘Communities of practice’ can provide benefits to a range of contexts and applications 
including businesses, design organisations, governments, educational institutions 
and organisations, professional associations, development projects, and civic life.

Étienne Wenger-Trayner (1998). “Communities of Practice: Learning as a social system.” 
The Systems Thinker. thesystemsthinker.com/communities-of-practice-learning-as-a- 
social-system/

This paper addresses the prevalence of ‘communities of practice’ in society. Wenger-
Trayner argues that everyone belongs to some community of practice – at work, at 
school, at home, in hobbies – suggesting that members are informally bound by what 
they do together and by what they have learned through their mutual engagement in 
these activities. Wenger-Trayner defines ‘communities of practice’ along three dimen-
sions: the community’s focus, how it functions, and what it produces. Communities 
of practice can exist in any type of organisation because membership is based on 

http://http://www.linqed.net/media/15868/COPCommunities_of_practiceDefinedEWenger.pdf
http://http://www.linqed.net/media/15868/COPCommunities_of_practiceDefinedEWenger.pdf
thesystemsthinker.com/communities
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participation rather than on some sort of official status. These communities empha-
sise and organise themselves around the learning that people do together rather than 
around an administrative unit to which they report, a project on which members are 
working, or the outside experts and resources community members know. In these 
communities, knowledge is created, shared, organised, revised, and passed on among 
members, serving as the chief currency by which members establish and maintain 
their association with the group. Wenger-Trayner concludes by pointing out that the 
interactions with others that take place at the boundaries of a ‘community of practice’ 
are just as essential as the knowledge that members develop and exchange. The abil-
ity of a community to enable what Wenger-Trayner calls ‘legitimate peripheral partici-
pation’– the opportunity to move from being an outsider or observer to being a central 
participant in the community – is essential for a community’s growth and sustainability.

ExPEriEntiaL LEarning
David Kolb (1984). “The process of experiential learning” In Experiential learning: Experience 

as the source of learning and development. Englewood Cliffs, NJ: Prentice-Hall. www.
learningfromexperience.com/images/uploads/process-of-experiential-learning.pdf

In this chapter, Kolb outlines his theory of experiential learning. In his construction, 
experiential learning provides a holistic, integrative perspective on learning that com-
bines experience, cognition, and behaviour. In Kolb’s model, learning is defined as a 
process where concepts are derived from and continuously modified by experience.

Kolb delineates three models of experiential learning. The first is based on the 
Lewinian model. This model emphasizes immediate personal experience as the focal 
point of learning, giving life, texture, and subjective personal meaning to abstract con-
cepts. At the same time, experience provides a concrete, publicly shared reference point 
for testing the implications and validity of ideas created in the learning process. The sec-
ond is based on the Dewey model. This second form emphasises the developmental na-
ture of learning, where experiential learning consists of the transformation of impulses, 
feelings, and desires into higher-order, purposeful action. The final form is based on the 
Piaget model. In this model, experiential learning – as both a process and a product – is 
understood to continue through to adulthood. This model suggests that development 
takes place in a cycle of interaction between individuals and their environments.

Kolb concludes by outlining the characteristics of experiential learning.
Learning is best defined as a process rather than a product or outcome;
Learning is a process that must be continuously grounded in experience;
Learning requires the resolution of conflicts between dialectally opposed modes, 

pursuing congruence through continual adaptation and refinement;
Learning is a holistic process of ongoing adaptation to the world involving the  

whole person;
Learning involves interactions and exchanges between the person and the environment;
Learning is the process of constructing knowledge.

www.learningfromexperience.com/images/uploads/process
www.learningfromexperience.com/images/uploads/process
-of-experiential-learning.pdf
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Lev S. Vygotsky (1966). “Play and its role in the mental development of the child.” 
Voprosy Psikhologii 6. yuoiea.com/uoiea/assets/files/pdfs/vygotsky-play.pdf

In this essay Vygotsky discusses the role of play in development. He positions play 
as vital to preschool children’s development, but questions whether play is the pre-
dominant activity or simply the most frequently encountered form of interaction 
among preschool children. Vygotsky argues that play has a huge influence on a child’s 
development because it represents the imaginary, illusory realisation of unrealisable 
desires. He contends that when playing, 

a child is always above his average age, above his daily behaviour, in play it is as 
though he were a head taller than himself. […]. Play contains all developmental 
tendencies in a condensed form; in play it is as though the child were trying to 
jump above the level of his normal behaviour.

ComPutErS and Coding
Douglas H. Clements & Dominic F. Gullo (1984). “Effects of computer programming on young 

children’s cognition,” Journal of Educational Psychology 76(6): 1051–1058. www.academia.
edu/2773293/Effects_of_computer_programming_on_young_childrens_cognition

The increasing importance for children to be computer literate has meant that com-
puters have become increasingly prevalent in schools. This study assesses the effects 
of learning computer programming in Logo on children’s cognitive style (especially 
in terms of their reflectivity and divergent thinking), metacognitive ability, cognitive 
development (including operational competence and general cognitive measures), 
and ability to describe directions. This study found a marked difference in children’s 
ability to produce original and creative ideas between those children exposed to Logo 
and those who were not. The group exposed to Logo outperformed the control group 
in both creative ideation and in metacognition tasks. However, the study determined 
that while programming may affect cognitive style, there is no evidence that it affects 
general cognitive development.

Seymour Papert (1980). Mindstorms: Children, Computers, and Powerful Ideas. New York: 
Basic Books. worrydream.com/refs/Papert%20-%20Mindstorms%201st%20ed.pdf

Papert’s pioneering work examines how access to computers can affect children’s 
thinking and learning. According to Papert, computers can contribute to children’s 
mental processes and influence how they think, even when the children are not in 
physical contact with a computer. As he writes in his introduction, 

This book is about how computers can be carriers of powerful ideas and of the 
seeds of cultural change, how they can help people form new relationships with 
knowledge that cut across the traditional lines separating humanities from sci-
ences and knowledge of the self from both of these. It is about using computers 

yuoiea.com/uoiea/assets/files/pdfs/vygotsky
-play.pdf
www.academia.edu/2773293/Effects
www.academia.edu/2773293/Effects
worrydream.com/refs/Papert
20ed.pdf
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to challenge current beliefs about who can understand what and at what age. It 
is about using computers to question standard assumptions in developmental 
psychology and in the psychology of aptitudes and attitudes. It is about whether 
personal computers and the cultures in which they are used will continue to be the 
creatures of “engineers” alone or whether we can construct intellectual environ-
ments in which people who today think of themselves as “humanists” will feel part 
of, not alienated from, the process of constructing computational cultures.

For many, ‘computer-aided instruction’ implies that the computer teaches the 
child, or that “the computer is being used to program the child,” yet Papert contends 
that instead, the child should program the computer. In Mindstorms, Papert argues 
that it is possible to design computers in such a way that learning to communicate 
with them is a natural process. Further, he suggests that learning to communicate 
with computers could change the way other learning takes place as well. 

Since computers have the potential to change not only how we teach, but also 
what we teach, Papert believed they should form an integral part of the educational 
environment. Just as access to personal computers has allowed individuals increasing 
levels of control and informational access, so educational access to computers could 
allow individuals to take increasing control over their own learning. In so doing, Papert 
believed learners would discover and create connections hitherto impossible in a non-
technological learning environment.

For example, Papert argued that the teaching of mathematics (like the teaching 
of science) must shift from being intellectually isolated and dissociative to becoming 
more humanistic and connected. In Papert’s view, computers could assist produc-
tively with this project. Rather than displacing the human with the technological, 
computers could be used to unite humanistic and mathematical/scientific cultures. 
Papert attempted to empower such a unification through the development of Turtle 
Geometry, a programming language that allowed children to explore coding, learn 
geometry, and create art, all at the same time. By making Turtle Geometry approach-
able even for very young children, Papert believed ‘the turtle’ could serve as the first 
representation of formal mathematics for children. Once they had begun to see the 
relationship between their code and the designs it produced – in other words, once 
they had begun to think computationally – children could then move on to exploring 
ever more complex ideas and relationships. For example, they could begin to experi-
ment and play with Dynaturtles, a turtle entity with ‘gravity’ that could help illustrate 
the basic principles of Newtonian physics.

Papert’s emphasis on learning by making and his erasure of the difference be-
tween ‘intellectual’ and ‘physical’ or ‘practical’ skills contrasts with the way many 
schools conceive of education. While schools have traditionally treated physical and 
practical skills (such as those gained in a ‘shop’ or ‘home economics’ class) as ‘non-in-
tellectual,’ Papert saw important connections between the development of these skills 
and the development of a scientific theory. In both cases, learners must experience 



Annotated Bibliography  61EDUCATION, KNOWLEDGE, AND LEARNING pi-top

and understand basic information, must put their knowledge into action, and must 
refine their ideas and approaches based on the results of their efforts. Papert therefore 
rejected the false dichotomy of ‘facts’ versus ‘skills,’ arguing that learning cannot be 
reduced to either term. In the context of using a computer to understand scientific 
principles, Papert believed that scientific knowledge is more akin to knowing a person, 
than it is to either knowing a fact or having a skill. In this way, children’s thinking – guid-
ed by play as a way of getting acquainted with the ‘character’ of science – has more in 
common with ‘real science’ than with ‘school science.’ 

Unfortunately, although Papert recognised that computers could be a useful tool 
for eliminating such false distinctions, he recognised that computers are typically 
used in schools to reinforce reductionist and fragmentary disciplinarity. In the same 
way that ‘school math’ and ‘school science’ are conceived as artificially isolated sub-
jects divorced from real-world application, so ‘school computing’– far from being an 
empowering technology that offers learners increased agency and an ability to make 
new connections – too often becomes yet another isolated school discipline subjected 
to the standard school structures of instructionism and testing. 

Spurred by what he believed to be the error of such models, Papert looked to Piaget 
in developing a new learning theory that could offer more productive educational op-
portunities. His ‘constructionism’ sought to bring knowledge and experience together in 
the making of objects as a means of ‘thinking through’ and testing a learner’s develop-
ing understanding. However, despite offering a compelling vision of the new ‘Learning 
Society’ that could emerge from this model, Papert recognised that the chief difficulty 
in establishing a new learning model would not be economic or technical, but social, 
overcoming established notions of what learning and education are. As he observes: 

The computer by itself cannot change the existing institutional assumptions that 
separate scientist from educator, technologist from humanist. Nor can computers 
change assumptions about whether science for the people is a matter of packag-
ing and delivery or a proper area of serious research. To do any of these things will 
require deliberate action of a kind that could, in principle, have happened in the 
past, before computers existed. But it did not happen.

Papert’s chief goal in Mindstorms is to offer a model that finally realises this vision, 
breaking down the artificial barriers that have characterised education for far too long.

inStruCtioniSt PEdagogiES
Paul A. Kirschner, John Sweller, & Richard E. Clark (2006). Why minimal guidance during 

instruction does not work: An analysis of the failure of constructivist, discovery, 
problem-based, experiential, and inquiry-based teaching. Educational Psychologist 
41: 75–86. www.tandfonline.com/doi/pdf/10.1207/s15326985ep4102_1

Based on current knowledge of human cognitive architecture, this article proposes that 
learner-centric models offering minimal guidance are ineffective for learning. Instead, 

www.tandfonline.com/doi/pdf


 62  Annotated BibliographyWE MAKE THE FUTUREpi-top

the authors contend that pedagogies based on direct instruction have greater impact 
on knowledge retention and academic achievement. They define direct instructional 
guidance as any pedagogical practice that fully explains the concepts and procedures 
students are required to learn, and they also include learning strategies that support 
this model of instruction. This stands in contrast with problem-based learning, inquiry 
and constructivist learning, and experiential learning, which they identify as minimally 
guided approaches.

Kirschner and his colleagues argue that since learners of all ages know 

how to construct knowledge when given adequate information, there is no evi-
dence that presenting them with partial information enhances their ability to 
construct a representation more than giving them full information. Actually, quite 
the reverse seems most often to be true. Learners must construct a mental rep-
resentation or schema irrespective of whether they are given complete or partial 
information. Complete information will result in a more accurate representation 
that is also more easily acquired.

In order to establish a research-based case against self-directed learning method-
ologies, the authors review a series of empirical studies. They note strong evidence 
from well-designed, controlled experimental studies that supports direct instructional 
guidance. For example, they cite research that demonstrates that when students 
learn science in classrooms with pure-discovery methods and minimal feedback, they 
often become lost and frustrated, and their confusion can lead to misconceptions.

The authors conclude that there is no substantive research to support the value 
of minimally guided instruction in the classroom. Instead, they believe that evidence

almost uniformly supports direct, strong instructional guidance, rather than 
constructivist-based minimal guidance during the instruction of novice to inter-
mediate learners. Even for students with considerable prior knowledge, strong 
guidance while learning is most often found to be equally effective as unguided 
approaches. Not only is unguided instruction normally less effective; there is also 
evidence that it may have negative results when students acquire misconcep-
tions or incomplete or disorganised knowledge.
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