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The NyNaturfag – Fremtidens 
naturfagslokale project

This report describes the findings of the research project ‘NyNaturfag’ 
funded by the Obel Family Foundation/Det Obelske Familienfond  The Kata 
Foundation/Kata Fonden developed the framework of ‘NyNaturfag’  The 
Kata Foundation is a non-profit self-governing organization that serves to 
complete research and research based projects and activities that increase 
our knowledge and practice of:

•  Learning and education
•  Creativity and innovation 

The Kata Foundation‘s most important task is to convert theoretical knowledge 
into practice and communicate research and activities to the relevant target 
groups 

The project was carried out at VILA, the Video Research Lab at Aalborg 
University at the Department of Learning and Philosophy  VILA is supported 
by DIGHUMLAB, a national distributed research infrastructure that integrates 
and promotes digital resources, communities, tools and opportunities to 
Danish researchers in the humanities and social sciences  The project is also 
connected to “Team 3, Justice through Educational Practices: Analysing 
Innovative Cultures of Teaching and Learning in Nordic Contexts”  The tasks 
of Team 3 are to investigate examples of classroom teaching across the 
Nordic countries drawing on video documentation from Nordic classrooms 

The main aim of the project was to investigate how to (re-)create physical 
science classroom environments that support a good, exciting and engaging 
environment for students to learn and teachers to teach  Particular attention 
was given to examining the nature of the physical learning environment 
used by different teachers recognising that they have different teaching 
goals in mind  We were interested in materials and spaces, ideas and 
interactions, with an aim to identify episodes that could be selected as telling 
examples for our analysis in this study 

The goals of the project were:

•  To investigate the ideas and practices in the ‘old’ science classroom.
•   To explore how the new re-(created) science classroom is experienced by 

students and teachers 
•   To clarify how and if the new science classroom transformed students’ and 

teachers’ experiences, activities and performances 

Project partners

The Obel Family Foundation

Kata foundation

Strandby School, Farsø

Aalborg University
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The following themes were identified:

1   The physical learning space: Setting the context for learning 

2    Objects that mediate learning: From everyday to science-technology 

3   Activity and space: Thinking about the learning outcomes 

4   Exciting spaces: Science-technology classrooms as feel-good spaces 

Background

This project’s research approach has been shaped 
by socio-cultural theories, where learning is 
regarded as a social process that is shaped by 
the coming together of people, communities, 
ideas, environments and spaces  With a 
particular interest in the physical environment 
of a science classroom, the project used 
ethnographic methodologies, with a 
particular interest and focus on video  The 
specific methods we used to collect data 
included interviews, document analysis 
and classroom observations where we 
kept field notes, video and audio 
recordings  In our analysis we 
examined this information to zoom 
in and out from the macro to the 
meso and down to the micro level 
of analysis  To gain a deeper 
understanding of what has been 
observed in the classrooms, the 
data analysis included initial 
reflections from teachers, 
students and researchers after 
the classroom observations  
The analysis process involved teachers’ post-lesson reflections and feedback 
from students  Video selections were a focus of scrutiny by the researcher 
using analytical software programmes  Through this approach, this project 
applied a systematic process of data collection and analysis to describe the 
social construction of knowledge when students are involved in science-
technology teaching and learning in a particular physical environment 

About the Project
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Our participants

This study is based on the collaborative efforts of two teachers, their classes 
at Strandby School in Northern Jutland and the research team at Aalborg 
University  Both teachers are highly experienced teachers, having worked in 
this profession for a few decades  Their two classes were at the time of the 
investigation in the 4th grade (fifteen 10 year-old children) and 6th grade 
(fifteen 12 year-old children)  We want to express our thanks for the unique 
insights we gained when teachers and students shared their thoughts and 
ideas with us  We are also grateful to the school principal and the children‘s 
parents to support this investigation 

About the Project
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Science and technology learning 
can take place anywhere: outside in a 
forest, park or field, in the city, in a museum, at 
home, on the street and of course in a classroom at school  What is important 
to note though, is that the learning environments that are used, be they 
informal (museum) or formal (school), have a particular agenda and way of 
portraying science and technology  This may contribute to a (re)shaping of 
ideas about the natural or manmade world  To put this into other words: 
classrooms, are set up and equipped with materials that are imbued with 
meaning that dictates, prompts and directs particular actions and interactions  

Thinking about the physical learning space means that we need to examine 
the different messages that are given to learners through this environment 
(Kress, 2001) 

Think about: 

What turns your science 

and technology classroom 

into a learning space? How 

can space foster interest 

and aptitude for teaching 

and learning?
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The rhetorics of the science-technology 
classroom

The physical space of a classroom is not merely the backdrop to the activities 
that take place at school  It shapes the expectations for teaching and 
learning  The physical space defines, limits and controls student and  
teacher movement  The layout of classrooms presents a “geography” that 
shapes a particular cultural context  It also positions those who temporarily 
inhabit the space  The physical classroom generates certain types of 
interactions and both teachers and students have pre-conceived ideas of 
what kind of activities are expected, appropriate and possible in a classroom 
(Kumpulainen et  al , 2010) 

The Physical Learning Space

The old classroom had the 
teacher’s desk in an elevated 
position at the front  All student 
tables were fixed to the ground 
and occupied almost all the 
space available in the room 

The configuration of student 
desks in the old classroom  
meant that the students had to 
adopt a ‘Pacman’ mode of 
navigating the room 
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Classical classroom layouts are often set in ways that clearly delimitate roles, 
agency and power relations in the classroom between teachers and students  
They may also direct particular pedagogical approaches  Traditionally, the 
teacher desk is often located in a prominent position in front of the students  
While the student desks dominate the occupancy of the learning space  This 
was the case in the old classroom  The student desks were in fixed positions, 
equipped with access to gas and water etc  On either side of the classroom 
were adjacent smaller rooms used for storing science and technology 
materials and equipment  



13

The traditional classroom space is typified by being a static space, with 
permanent furniture, resulting in content driven work methods, where 
technology is confined to selected areas  There is often an emphasis on 
individual work space  Teaching space that foregrounds meaningful learning 
experiences will need to provide spaces that are dynamic, with flexible 
furniture, that support context driven work methods, where technology is 
integrated and emphasis is put on both individual and group learning  
spaces (Kuuskorpi & González, 2011)  

After the refurbishment at Strandby School the science-technology classroom 
changed significantly: the walls to two storage/utility rooms were taken 
down to open up the classroom space; fixed tables were replaced with 
tables on rollers that could be moved and locked into position  The teacher’s 
desk was replaced with a large free standing sink, big enough so that 
several children could stand around it to use it or see what others were 
doing  The wall space was now used to display both science or technology 
objects and posters as well as children’s artwork  The new science-technology 
classroom includes quiet zones for reading and work zones for hands-on 
activities 

The Physical Learning Space
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A quiet space to retreat

Discovery and display places

Workshop space to focus 
on technical skills
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Room layout affects classroom noise levels and student 
concentration  The new layout gives flexibility so students 
can work in big or small groups, because the tables 
can be moved together or apart  Students can, 
depending on the task work in more secluded 
corners or work in open spaces where they 
can communicate and connect freely with 
others in the room  A display wall, also 
used for shelving books creates a 
corner set up with soft cushions, for 
reading and more privacy  Having 
no designated teacher’s desk 
means that ‘managerial teacher 
furniture’ occupies less space, 
thus making the teacher more 
mobile while teaching  

What makes the new 
classroom space 
special, is that it 
gives more mobility 
to students and teachers 
because some of the 
furniture can be moved 
around  This requires that 
teachers and students have to 
make active decisions and negotiate the 
conditions for learning including places, 
materials and collaborators 

In one teaching session the teacher asked the students to come together and 
share their thoughts after they had been given a task of investigating how to 
construct a stable platform using plastic straws  The teacher had moved all 
tables apart and was sitting on the floor together with the children  During 
their discussion the children and the teacher sat in a circle, sharing examples 
of their constructions to discuss the form and function of their designs  Sitting 
on the floor created an atmosphere of equality that shaped the nature of 
their discussion  When tables were pushed together we found that teachers 
were often standing up to explain, instruct and direct children to important 
aspects everyone should hear and pay attention to 
 

The Physical Learning Space
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The Physical Learning Space
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Group discussion and 
group work
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Open spaces in schools have been 
reported to increase students’ feel-
ings of autonomy, a willingness to 
take risk and persistence when 
dealing with a task  More so, students 
who move around more, interact 
with their teachers on a more 
frequent basis (Weinstein, 1979)  

The open classroom facilitates the 
students’ ability to choose their 
workplaces, and supports higher 
levels of autonomy  We observed 
that assignments or tasks were 
usually done in groups  After 
receiving instructions from their 
teachers, students moved into 
different places and spaces in the 
classroom  This gave them privacy 
to work with their group members  
During those activities students were 
highly mobile  They walked over to 
see other students or the teacher to 
share their results, take a look at 
someone else’s work or seek help  
The teachers were moving constantly 
during those episodes, to observe 
how the children were coming along 
and to assist if and when they were 
needed 

The Physical Learning Space
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Sara: 
“I am going to show 
you my drawing 
of a woodpecker. 
It is hanging here 
by the table.”

Johanna: 
“Oh I like it!”
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Objects that are used in classrooms 
can include all kinds of things: 
physical objects, documents, natural 
materials, self-made materials, online 
materials, and more  Objects give 
shape and substance to everyday 
people’s lives  When we are trying 
to understand educational practices 
and interactions that take place in a 
science-technology classroom it is 
important to pay attention how 
materials and objects contribute to 
this environment and how they are 
being put in place  

Classroom objects may include:

•   everyday items such as furni-
ture (tables, chairs, lighting) 

•   educational furniture (white
board, blackboard) 

•   everyday tools (pens, scissors)
•   purposemade science and 

technology objects (science 
poster, soldering iron, scales)

•   natural materials that have 
been brought into the class-
room (rock, shell, plant)

•   teacher or student made ob
jects

Objects that Mediate Learning

Think about:

What happens when 

teachers or students take 

objects to school, how will 

this shape educational 

experiences.



22



23

Objects that Mediate Learning
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In the science-technology classroom, 
these objects shape the physical 
environment for those who are in it 
in a particular way  For example, 
tables in science classrooms need to 
be more than only writing and 
working surfaces  Their designed 
functionality may require access to 
water, electricity or gas 

Science and technology work 
surfaces need to be made from 
durable surfaces that withstand acid 
spills or hard materials being 
worked on  These special attributes 
shape also what students can and 
will expect to be doing in science 
and technology  In Strandby School 
powerpoints are set in the floor and 
are covered when not in use  Tables 
simply need to be moved close 
enough so that electrical equipment 
can be plugged in  In this way the 
objects and furniture can support 
also the autonomy and creativity of 
young learners, when they are 
deciding how with whom and where 
to work 

In the new classroom various objects 
are displayed on walls and on 
shelves  Some are made by and 
some are made for students  
Exhibited objects include those that 
had previously been stored away 
and are now displayed as part of 
the everyday look of the science-
techno logy classroom  This gives  
the new classroom a discovery 
space atmo sphere where previously 
unseen ‘things’ can be seen, and 
unknown things can be found out 
about 

Lina: “Before there were fixed 
things on the table and they 
were nailed to the ground so 
we could not move them 
around  But now the tables 
have wheels on so we can 
push them around to where 
we want them ” 
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When equipment and materials are easily available, teaching 
becomes more accessible  Different materials shape individual 
experiences and individual ways of acting (Fors, Bäckström & Pink 
2013)  

One of the ‘special’ objects in the new classroom is the free standing sink  
It is large enough to have a group of six or more children stand 
around it, deep enough to be drawn to looking inside 
and find out what is in it  We observed on a 
number of occasions that the sink through its 
size and position is a sought after space, 
where children want to be, can work and 
watch, discuss and display  The sink 
space is a central point where students 
and teachers come together, work and 
talk and create objects that are then later 
displayed again in the science- technology classroom  

Objects that Mediate Learning
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Teaching activities, learning outcomes and 
the science-technology classroom

Every day children take part in numerous activities that involve the natural or 
man-made world  When they are in science-technology classrooms they are 
induced to transform these experiences using very specific ways of thinking 
and working  Teachers introduce their learners to the conceptual, procedural, 
technical and societal aspects specific to science and technology learning 
outcomes  When they do this they also need to consider how to connect 
between activities and the learning space  

The Danish curriculum identifies specific learning outcomes that students 
should achieve at certain levels of their schooling (EMU Danmarks 
læringsportal, 2015)  Teachers use their pedagogical expertise to connect 
different learning objectives with activities and negotiate a joint understanding 
with their students of the ideas and practices needed to achieve these aims  

Teachers need to have very clear ideas about the purpose of different 
activities and how they link to build students’ growing understanding, skill 
and competence in science and technology  They also have to create 
opportunities to observe and assess how learners progress so they can 
adjust their teaching where needed  There is no simple recipe to teaching 
because teachers need to respond to the diversity of learners in their 
classrooms so they can build on the richness of ideas, young people bring 
with them  Creating an environment where learners are introduced to new 
experiences can lead to transformations and shape students’ identities  It is 
by doing and practicing science and technology that they come to see the 
world in new ways  

Learning outcomes are the skills, abilities, knowledge, or values that students 
should be able to demonstrate at the end of a teaching session (this can be 
after only one lesson or take several lessons)  They can be organised into:

   • Conceptual learning outcomes (knowledge and understanding of relevant concepts).

   • Procedural learning outcomes (knowing how to exercise specific tasks).

   • Societal learning outcomes (the relationship between science - technology and society).

   • Technical learning outcomes (manual skills and practical techniques).

   A sign of good teaching is if students can explain the goals of their activities.
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In the teaching sessions at Strandby 
School, we observed several ex-
amples where teachers unpacked 
‘big ideas’ and organised them into 
separate smaller learning outcomes  
The teachers used the classroom 
environment so it would support 
their intentions 
 

 

Activity and Space

Discussing concepts about 
constructing with materials in 
mind: Space to think and talk

Learning skills and 
procedures: A place to 
model and demonstrate 

electrical circuits
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Young people need to have opportunities to learn procedures, to follow an 
instruction by reading and making sense of scientific or technical ways of 
thinking, for example using the diagrams and drawings and instructions to 
build a model  

We observed how teachers used the classroom environment to work on 
technical skills, for example how to cut and connect pipe cleaners and 
straws to create three dimensional structures  The children needed bench 
space to organise their materials and work with them  Thinking about work 
space was needed when students constructed water wheels and tested the 
functionality when they finished the task  The new classroom space gave the 
students and teachers greater freedom to move around and organize 
themselves in new ways  

When teachers think about learning activities for their learners they also 
need to consider that human action is set in social, historic and material 
environments  This means also that the classroom learning environment is 
something to be interacted with instead of acted upon (Fors, Bäckström & 
Pink 2013)  

Activity and Space

Evaluating learning: 
a space where students can 

share their results 

Some spaces set the 
tone for learning skills 

or procedures
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Activity and Space

Publicly visible spaces 
support learning how to 

produce a technical diagram 
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Whispers: 
„Do not touch, do not touch“ 

Then a bang  „Ohhh no“
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Science classrooms as feel-good spaces

Well-being at school is about how much students feel they belong and get 
on well at school  This includes the aspect that young people need to feel 
safe and enjoy working with the other students and their teachers  Students 
and their teachers interact with the physical environment and this can 
contribute to feeling good at school  Young people use their bodies and 
sensation to understand and learn, so it is important to consider the physical 
environment and how to use “pedagogies for sensation” (Ellsworth, 2005)  

Learning is best conceived as a process 

It is important to engage students in processes that enhance their learning  It 
is useful to think about tasks can be connected to learning utilising such tools 
as feedback  Students that receive feedback on the effectiveness of their 
learning can clear misconceptions, mistakes and is an excellent opportunity 
to add value  Mastering tasks give students a sense of accomplishment and 
contributes to their well-being 

In the new classroom students have space to learn through experimentation 
using their senses and build ‘body knowledge’ that is supported by the 
physical environment  Learning experiences such as building a circuit 
requires that multiple skills and conceptual understanding come together 
and it has a definite finish line and sence of achievement  

Learning combines 
cognitive and sensorial 
experiences

Productive learning draws out 
students’ beliefs and ideas about a 
topic so that they can be examined, 
tested, and integrated with new, 
more refined ideas  When young 
people are able to use more of their 
senses they are more likely to have 
memorable learning experiences 

The senses stimulate reflections that 
are connected to places and people  
Smelling, hearing, feeling and 
seeing places, objects and people 
means that learning environments 
are experienced in unique ways  

Exciting Spaces
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The student in this experiment of 
building and testing a waterwheel 
recalled his experience in a vivid 
way:

„It was fun to watch how the 
water turned the wheel. It really 
worked.“
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Participating in activities can create cultural experiences by learning 
communities  Belonging to those communities does not mean that students 
perceive these experiences in the same way, but rather they have their own 
personalised stories (Ingold, 2000) 

Resolving conflicts and reflecting about the world

Conflict, differences, and disagreement are complementary drivers in learn-
ing processes  In the process of learning students move back and forth and 
use different modes of reflection and action and feeling and thinking 

In our observations this involved, for example, that students would move 
around the room to observe other students to compare their own experiences 
with  Having space and being flexible to move around means that students 
have more opportunities to be prompted and inspired  To test the waterwheel 
in action students had to feel and sense at what angle the water had to hit 
the wheel and what paddle spacing would be the most suitable for the wheel 
to do work  

Learning is a holistic process 

Learning involves that students experience the world as a total person, that 
includes thinking, feeling, perceiving, and behaving  Pedagogies that 
consider the place and the body through multi-sensorial experiences regard 
learning as being ‘emplaced’ (Fors, Bäckström & Pink 2013)  
When we conducted our observat-
ions we witnessed that students 
learned in multi-sensorial ways when 
they constructed a pre-glacial lands-
cape  They had space to come 
together and touch, build and talk  
The teacher considered activities 
that were tactile where students 
could ‘feel’ landscapes and have 
fun creating together  In Piaget‘s 
terms, learning occurs through 
processes that allow the transition 
from one stage to another, where 
students assimilate new experiences  
When students are free to choose 
where they can work they will find 
places that feel right  Here they can 
process, interpret and reflect where 
and when they are most comfortable  

Exciting Spaces
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Summary
 

Good teachers create great learning situations  When physical learning 
spaces are thoughtfully set up they will support the imagination of what is 
possible for both, teachers and students  When we conducted our 
observations we found that the new science-technology lessons were filled 
with active learning opportunities where the physical space was used in a 
flexible and creative way 

The new classroom’s most outstanding feature is its flexibility to accommodate 
for a variety of learning situations  Being able to reconfigure the layout and 
geography of the room means that learning is fluid and responsive to 
accommodate different learning goals 

Spaces are designed to be occupied by people and so it seems important to 
include opportunities to personalise the physical environments  This may be 
particularly important in science-technology classrooms that can often 
appear being detached from the real world and real people  Children’s 
drawings or photographs of their explorations contributes to personalising 
the science-technology classroom to make it their classroom 

The flexible layout offers opportunities for discovery and concentrated 
problem solving  It allows to retreat and think and see others and share  The 
disappearance of the designated teacher desk, means that the teacher’s 
space is everywhere, to support and assist and provide expert assistance 

Having the flexibility to move whole class discussions between sitting at 
tables to sitting together on the ground or standing together to visualise 
things on the whiteboard, means that teaching happens everywhere to 
support different learning needs  

Learning is a holistic process and is about more than mastering a series of 
cognitive processes  Learning is also a personal experience that involves all 
senses  When learning spaces are designed to consider catering for different 
learning styles and modes of instruction, they open up possibilities of 
personalised discovery and sense making 



37

About the Authors

Kathrin Otrel-Cass 
is an Associate Professor at Aalborg University  Her research interests are in 
science and technology education, socio-cultural theories and interactions in 
formal and informal learning environments  Kathrin is an experienced 
classroom-based researcher and leads the video-based research lab VILA at 
the Department of Learning and Philosophy 

Christopher Harter 
is a research assistant at the Department of Learning and Philosophy, at 
Aalborg University  His background is in Sociology and Techno-anthropology, 
with special interest in the use of video data for research and human-
technology interaction  He is also interested in the use of technology and 
how it affects educational practice and educational cultures 

Jette Nørgaard Agerbo 
is a research assistant at the Department of Learning and Philosophy, 
Aalborg University  Her background is in ICT and learning and educational 
anthropology with special interest in the everyday life of children in 
educational institutions and the interactions with the physical learning 
environment 



38

References

Ellsworth, E  (2005)  Places of learning: Media, architecture, pedagogy  
New York, NY: Routledge  

Fors, V , Bäckström, A, & Pink, S  (2013)  Multisensory emplaced learning: 
resituating situated learning in a moving world  Mind, Culture, and Activity, 
20(2), 170–183 

Ingold, T  (2000)  The perception of the environment: essays on livelihood, 
dwelling and skill  Milton Park, Abingdon, Oxon: Routledge  

Kress, G , Jewitt, C , Ogborn, J  & Tsatsarelis, C  (2001)  Multimodal 
Teaching and Learning: Rhetorics of the Science Classroom  London: 
Continuum

Kumpulainen, K , Krokfors, L , Lipponen, L , Tissari, V , Hilppö, J , & Rajala, 
A  (2010)  Learning Bridges: Toward Participatory Learning Environments  
Helsinki: CICERO Learning, University of Helsinki 

Kuuskorpi, M , & González, N  C  (2011)  The future of the physical learning 
environment  CELE Exchange: OECD  Retrieved from: http://bit ly/1GIaMBk

Styrelsen for IT og Læring  (n d )  Oversigt over introduktion til fagene | 
EMU Danmarks læringsportal  Retrieved from: http://www emu dk/modul/
oversigt-over-introduktion-til-fagene

Weinstein, C  S  (1979)  The Physical Environment of the School: A Review 
of the Research  Review of Educational Research, 49(4), 577–610  

Picture references
p 12 Photo“Salle-étude-lycée-Molière“ by Auteur anonyme pour le compte 
du lycée - Brochure du Lycée Molière de la fin du XIXe siècle  Licensed under 
Public Domain via Wikimedia Commons - https://commons wikimedia 
org/wiki/File:Salle-%C3%A9tude-lyc%C3%A9e-Moli%C3%A8re jpg#/
media/File:Salle-%C3%A9tude-lyc%C3%A9e-Moli%C3%A8re jpg

All other photographs were taken with kind permission as part of the 
investigation at Strandby School  Copyright Kathrin Otrel-Cass



39



40

 

ISBN: 978-87-93058-27-9 (PDF)
ISBN: 978-87-93058-28-6 (bound)


