
Welcome to webinar 1:

“How do students truly learn in the lab?”

Dr Hendra Y. Agustian 
University of Copenhagen

We’re all familiar with the phrase that “hands-on” lab work is a great way to learn. This hands-on aspect is often 
assumed to be the key pedagogical value of laboratory education. But have you ever stopped to think about why?

We encourage you to turn on your camera to help 
create a more personal and interactive atmosphere.

This webinar will not be recorded to help create an open, interactive 
atmosphere where everyone feels comfortable to share ideas and 

ask questions. Instead, we’ll share a recap afterwards
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Who are we? Who are you?

21 different countries:

• Aruba
• Australia
• Austria
• Belgium
• Czech Republic
• Denmark
• Ecuador
• Ethiopia
• Germany
• Greece
• Hungary
• Ireland
• Jordan
• Latvia
• Norway
• Slovakia
• Spain
• Switzerland
• The Netherlands
• United Kingdom
• United States of America



Use the Q&A to post 
your questions and 

share your ideas

After the webinar, we’ll share a recap containing slides, 
lessons learned, and additional information and resources
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Why focus on lab learning?

• Substantial part of higher science education 
curriculum

• A part of an identity as a scientist: doing 
science, working with physical materials, 
(wearing a lab coat?), and talking about 
ideas in science with each other

• Expensive! Gotta make that investment 
worthwhile

• So that we can actually provide some 
evidence for whether, if, what, and how 
students truly learn and develop their lab-
related competencies
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Question for you

What makes lab learning special in your 
experience?

Share a quick response in the chat.
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Using our body in learning science

• Physical

• Phenomenological (experiential)

• Ecological

• Interactional

Embodied cognition

Kersting ea (2021) Four senses of embodiment. Sci & Ed. 
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Knowledge and knowing in science

• When learning science, we think about 
knowledge (concepts, procedures)

• Also, we judge a lot 

• Is this good? 

• How do I know it’s good? 

• How do I know that I know?

Epistemic cognition

Greene ea (2016) Handbook on epistemic cognition. Routledge. 
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Question for you

How do students use their bodies while 
learning in your lab?

• Share one surprising example from your 
own teaching experience.

• Discuss in the breakout rooms (ca. 5 mins). 

• Share out in the plenum.
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Key question for today

How do actions and thinking link together 
when students learn in the lab?

Today, we’ll explore how the mind and body 
combine to build understanding, what we call 
“embodied epistemic cognition”



Methods
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• Laboratories of pharmaceutical physical 

and analytical chemistry, 2nd year BSc

• Focus: Experiment on quantitative 

determination of acetaminophen and 

caffeine in commercial tablets using HPLC

Data corpus n Note

Focus group 

transcripts

30 Based on excerpts of video 

recording or laboratory report

Laboratory 

discourse

47 Focus on 4 pairs of students

Video 

recordings

47 Multimodal observations

Survey 

responses

912

+

Across 4 universities in DK, 

CZ, US, and ID 
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Real-life lab examples

Agustian ea (forthcoming) Embodied epistemic cognition in the lab. 
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Real-life lab examples
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Real-life lab examples
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More examples

Grace

Theo

Grace

Theo
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7 ways bodies play a role in lab 

learning

• Practice technical skills

• Use senses to guide actions (seeing, smelling, 
touching)

• Be aware of their positioning and space

• Use instruments to assist thinking

• Gesture to explain or solve tasks

• Divide tasks and thinking together

• Support each other through hands-on help
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8 ways students think about 

knowledge and knowing in science

• Frame concepts and theories

• Generate hypotheses/questions

• Design experiments

• Evaluate data

• Explain results and build arguments

• Validate findings

• Acknowledge uncertainties

• Collaborate and communicate
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When hands and minds intertwine

Hendra: [Pointing to a page in the lab report] If you get this as a 
result of your SST, what can you tell me about this chromatogram? 
(See Figure) Is it a good one? Why? 

Alexis: It’s good because the peaks are well separated. Um, so… 

Brooks: Yea, … so you get a pretty clear separation of the 
different compounds within the tablet. Which one to do, which 
one you would like to analyse. If the peaks weren’t separated from 
each other, it would be impossible to analyse the areas. So that’s 
also why we test the resolution, to see… 

Alexis: How separated they are. 

Brooks: And they are sufficient to do some analysis on. 

Alexis: And you can also look at the chemical structure of the 
compound, to see, and then tell which will be held in the column 
the longest. 

Brooks: Mmm. Tendencies.
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When cognition and emotion intertwine

Hendra: How do you feel about having to use this, another set of 
data? 

Hayley: Well usually I don’t mind, but I was a bit embarrassed, I 
could say. Usually, it’s very common, that things go wrong in the 
laboratory. And also when I have to speak with my friends, and 
they are all, oh yes, mistakes, mistakes, mistakes. And I would say 
the [procedural] mistake we made, I’m sort of happy for it, 
because we didn’t really do anything wrong with the calculations 
or anything. We have understood the entire process, so I was 
alright with it, other than of course, [alas]! I made a mistake, ha ha 
ha ha ha. 

Grace: I think we learn a lot from making mistakes because once 
you make a mistake, it sticks. That’s how you remember. So it’s a 
learning experience where you really get stuck, don’t do this now. 
Now you have tried it and learned it, and now you know what to 
do, and is actually really beneficial sometimes, because if you do 
everything correctly all the time, then there isn’t really any 
learning experience. 
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Question for you

Think about a recent lab. Which of these 
ways of engaging the body in knowledge 
co-construction did your students use? 

• Discuss in the breakout rooms (ca. 5 mins). 

• Share out in the plenum.

Link to padlet: tiny.cc/pdp25
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Take home messages

• Consider designing laboratory experiences 
that explicitly engage both epistemic and 
embodied dimensions of learning. 

• Provide opportunities for students to engage 
in scientific practices, eg. experimental 
design and critical data evaluation. 

• Facilitate this reflective practice through 
dialogic prompts that specifically address 
how embodied experiences are relevant to 
understanding scientific concepts and 
procedures.
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Further reading



Thank you for your participation!

Link to evaluation 

Present-day Practicals webinar series ‘25/’26

1. How do students truly learn in the lab?   Thu 06/11/’25

2. Extended reality in lab education   Thu 20/11/’25

3. Refocusing labs: from cookbook to open inquiry Tue 02/12/’25

4. Fostering sustainability in lab education  Tue 13/01/’26

5. Artificial intelligence in lab education   Thu 29/01/’26

6. TBA       Tue 17/02/’26

LabBuddy webinar: Enhancing lab education  March 2026 

Upcoming webinars

info@presentdaypracticals.nl
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