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THE TEAMS



RESEARCH CONTEXT

Flanders

Energy: 30% of pupils reaches minimum goals

Other natural sciences topics: 50% reaches minimum goals
R. Janssen, E. Ameel , D. Van Nijlen (2016)

Lesotho

Many studies on teaching and learning of energy have reported that students have 
serious misunderstandings about the nature of energy 
Kurnaz & Arslan, 2010; Takaog’lu (2018)

Examiners’ report in Lesotho show that students’ performance in the concept of energy is not good.
Students perform poorly in the questions related to energy conversions and calculations 
Physical Science 0181/02 and 0181/03 examiners’ report (2017)
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GUIDING PRINCIPLES

EDUCATIONAL DESIGN RESEARCH*

- a series of consecutive cycles

- increasingly workable and effective interventions tuned to practice

- improved articulation of principles 

- input from researchers and teachers

* Van den Akker et al (2006), Plomp and Nieveen (2007)
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THEORETICAL FRAME

Preconceptions inhibit the learning of the scientific concepts taught in the science class 
Davis, 1997

Rather than replacing the preconception by the scientific concept, a science class should introduce the 

scientific conceptual framework as an alternative framework that can also reside in the students’ mind.
Mortimer, E. F., & El-Hani, C. N. (Eds.). (2014). Conceptual profiles: A theory of teaching and learning scientific concepts (Vol. 42). Springer Science & Business Media.

Children learn more effectively and intellectual achievements are higher when they are actively engaged in 

pedagogic activity, through discussion, dialogue and argumentation.
Wolfe, S., Alexander, R.J. (2008) Argumentation and dialogic teaching: alternative pedagogies for a changing world

Quote van expert toevoegen

Transitions between dialogic and authoritative discourse to support the learning of scientific knowledge by the 

student.
Mortimer, E.F. (2003) Meaning making in secondary science classrooms. Maidenhead: Open University Press
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THEORETICAL FRAME
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THEORETICAL FRAME
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ACTIVE CONSTRUCTIVISM IN DEVELOPING THE DIDACTICAL DESIGN

Teachers recognize the problem, 

are positive about didactical approach, 

take ownership and give input.
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Teachers are initially worried about

Unpredictability of the lesson → same preconceptions

Timing→ equal time needed

Experiments of pupils → natural, ideas pop up

Management → ownership, engagement

Socratic stance → template (what to do, say, expect)
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ACTIVE CONSTRUCTIVISM IN DEVELOPING THE DIDACTICAL DESIGN



ACTIVE CONSTRUCTIVISM IN DEVELOPING THE DIDACTICAL DESIGN: FOI METHOD

Awaken

SecureIntroduce

Identify Shake

Use
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ACTIVE CONSTRUCTIVISM IN DEVELOPING THE DIDACTICAL DESIGN
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DEVELOPING WAYS OF COMMUNICATING IDEAS



FACTORS FACILITATING COLLECTIVE CONSTRUCTIVISM

• Intrinsic motivation

• Planning meetings

• Foods, drinks and trasportation

• Boxes, boxes, boxes
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COLLECTIVE CONSTRUCTIVISM IN COLLECTING DATA

• Teachers involved in 

• choice of topic

• Observations: Heisenberg

• Teachers not involved in the test: standardized test 

Heron, Michelini, Stefanel (2006)
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• Theme, timing, targets
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COLLECTIVE CONSTRUCTIVISM IN COLLECTING DATA



RESEARCH RESULTS

• quantitative and qualitative
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CHALLENGES

• Upgrade?

• Impact: how to motivate others?

• Sustainability?

• Continuity?
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CONTACT

- http://www.ideeenfabriekwetenschappen.be

- christel.balck@odisee.be

- wim.temmerman@odisee.be
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