


❖The problem for STEM education
▪ Students often do not reach (deep) conceptual 

knowledge 

▪ Students often lack motivation

❖The solution
▪ Introduce engaged learning

▪ Technology to foster and enable this transition

The issue
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“Any form of learning in which students 
are engaged in transforming or creating 

content or discussing or reflecting on 
knowledge and skills”

Engaged learning
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Forms of engaged learning

Exploratory

Case-based

Project-based

Collaborative

learning

Anchored instruction

Problem-based

Inquiry Learning

Experiential

Peer tutoring

Self-directed learning

Inquiry Learning/

Online Labs
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Response systems



❖Students act as “scientists” 

❖Students gain knowledge by:

▪ Answering research questions 

▪ Performing investigations and data 
analyses

Inquiry learning

From: Bell, R. L., Smetana, L., & Binns, I. (2005). Simplifying inquiry instruction. The Science Teacher, 72, 30-33. 
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The role of technology: Online labs
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http://195.134.89.89/Hypatia_Vaadin-1.0/
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www.golabz.eu (> 600 labs)

http://www.golabz.eu/


Is inquiry learning with online labs effective?

❖ Online labs and (deep) conceptual 
knowledge:

▪> (traditional) expository instruction

▪≥ real laboratory

▪ Experimental studies and PISA 2015: 
• But only if we scaffold the students in the 

inquiry process and when they enter with 
sufficient prior knowledge

de Jong, T., Linn, M.C., & Zacharia, Z.C. (2013). Physical and virtual laboratories in science and engineering education. 
Science, 340, 305-308
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www.golabz.eu (47 apps)
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An inquiry learning space
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Go-Lab in one slide

Federation of online labs ….

…. Embedded into multimedia
resources and apps ….

.. Shared with the 
community of users
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❖> 600 online labs

❖ >1100 ILSs online

❖> 20.000 (now approaching 40.000) sessions 
per month

❖38.000 registrations at the authoring platform

❖20.000 ILSs developers

Go-Lab impact
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www.golabz.eu

https://youtu.be/zy4wUfH19hA

