
The MIRACLE project, underway at the University of Oslo, addresses the need for 
technological innovations to tie together learning between schools, museums 
and the internet. Here, Associate Professor Ingeborg Krange discusses how 
the project is being conducted and its potential benefits for pupils

Why has innovation and collaboration in and 
between the ICT sector and museum/school 
sectors not been sufficient in the last decade? 
Do you think there is greater potential in 
utilising ICT in these contexts?

Schools and museums have a tight connection 
concerning visitor numbers. Over 50 per 
cent of Oslo’s schools visit, for example, the 
science museum every year. This relationship is 
encouraged by the Norwegian Government and 
the museum often offers exhibitions relevant 
to the curriculum. In line with other European 
countries, these trips tend to be standalone 
activities, there is little or no preparation work 
and almost always an absence of follow-up 
activities. ICT has the potential to bridge the 
gap between learning activities at school and 
the experiences gained in the museum. It can 
also add another layer to the physical objects 
exhibited in the museum – such as illustrating 
internal processes in a machine. The great 
potential for the use of ICT in the museum/
school context is still unexploited. 

With collaboration between various different 
experts from ICT to artwork, has a common 
language developed through the project, or 
has this cross-disciplinary way of working 
proved challenging? 

Transforming a pedagogical idea into a 
productive ICT solution has forced social 
scientists, interaction designers and computer 
scientists to develop a shared language. 
However, the schedule for when decisions are 
made and activities are realised varies between 
museum staff and university researchers. 
Nonetheless, the ICT solution is almost finished 
and the team has already developed a mixed-
reality setup, given physical objects in the 
museum a digital layer and developed some 
comprehensive institutional apps. 

The collaboration in these interdisciplinary 
projects is about listening to your partners and 
being explicit about what is important for you. 
As project leader, it is vital to balance all these 
inputs, arrange interactional forums that allow 
different viewpoints to appear and never forget 
the direction of the overall project.

Furthermore, who is in the Reference group 
and what is its purpose?

The Reference group consists of leading 
international technology researchers, museum 
researchers and computer scientists, and 
serves to promote the project’s international 
orientation, building upon existing cutting-edge 

research. Members of the group discuss strategic 
decisions, participate in data analysis workshops 
and contribute as referees on papers. 

Are there any other research projects being 
conducted in the University of Oslo’s (UiO’s) 
Faculty of Educational Sciences that have 
informed MIRACLE?

There are two particular UiO projects that 
are relevant to MIRACLE. One is the EU-
project Science Created by You (SCY) that 
was completed in March 2012, which has 
lots of data focusing on pupils’ problem 
solving in technology-rich science education 
environments. The other is the Research Council 
of Norway (RCN) project Communicating 
Organizations in Networks of Art and 
Cultural Heritage Technologies (CONTACT) 
that analyses how visitors make meaning in 
technology-rich, cultural history museum 
exhibitions. 

What are some of the potential societal and 
economic impacts that could be delivered 
by this research?

MIRACLE is a basic research project which aims 
to deliver examples of future internet solutions 
to practitioners, policy makers and the business 
sector. For practitioners, it arranges learning 
activities that bridge experiences between 
different institutional settings. To policy 
makers, it is an insight into what the future 
educational challenges are and how these can 
be changed. For the business sector, it is an 
example of how models can be designed and 
reused across settings, and how plain apps can 
integrate experiences from different situations 
and stimulate knowledge which can be reused 
and reformulated over time. 

Funded by the RCN, MIRACLE is set to end 
in 2014. Do you expect all of your questions 
to be answered by then or can you foresee 
a necessity for further research along these 
lines?

As a basic research project, we do not expect 
that all research questions are inexhaustibly 
answered. Two of the basic problems within 
the learning sciences, whether including 
technology or not, concern how knowledge can 
be re-used across settings and how concept 
development can be productively arranged. We 
expect to contribute to these issues, but not 
to solve them. However, we want to come up 
with different solutions for achieving mixed-
reality setups and identifying how these could 
be more or less productive for learning. 

Contextual learning
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An educational MIRACLE
Cross-disciplinary research from the University of Oslo is creating 
a form of mixed reality which will link together physical, tangible, 
perceptible, abstract and virtual to create a new form of learning

IN RECENT yEARS, no sector has grown more 
quickly or dynamically than ICT. One small 
component of this technological explosion is 
‘mixed reality’ (MR) – the assimilation of the 
physical and the digital. This fusion of real and 
virtual worlds has allowed for the creation of a 
new means of visualisation.

There are innumerable different kinds of 
MR with different manifestations used for 
different purposes. Arguably one of the most 
underdeveloped target areas for this technology 
is education. However, a current Norwegian 
project – ‘Mixed Reality Interactions across 
Contexts of Learning’ (MIRACLE) – led by 
Associate professor Ingeborg krange seeks 
to address this underdevelopment. The team 
believes that, specifically in schools and 
museums, there is huge potential for ICT to be 
exploited for better, more advanced learning 
and instruction. by utilising this potential, 
the group hopes to produce physical, as well 
as digital, artefacts. Using MR web solutions 
combined with ipod and ipad technologies, the 
researchers will create a mode of learning which 
can bridge the gap between museum visits and 
classroom activities. Intelligent and effective 
use of this technology will allow pupils’ learning 
experience to become personalised, tangible 
and, most importantly of all, fun!

ThE PROjECT

The MIRACLE project aims to stimulate 
pupils’ learning and engagement in science 
education by designing a learning trajectory 
that ties together school, online and museum 
environments. It is the concept of MR upon 
which the project hinges. In this context, 
MR refers to the combination of different 
educational settings and is driven by the desire 
to identify future-orientated internet solutions. 
The motivation for such new tools is to make 
more personal learning spaces which can 
embody the experiences of acquiring scientific 
knowledge. Not only could this assist any 
learning experience usually considered complex 
and difficult, but it could even encourage a more 
positive approach to learning. The project also 
intends to widen its net in order to understand 
how pupils learn scientific concepts when 
interacting with a rich set of physical objects 
and digital models.

STEP by STEP

While the aims of the MIRACLE team may 
appear to be uncomplicated, the realisation of 
these goals is no mean feat and requires a high 

level of collaboration and man power. Indeed, 
the group is made up of experts from the 
Norwegian Science and Technology Museum, 
learning specialists, teachers, computer 
scientists and even architects. Furthermore, 
the programme has been designed to be 
executed in three stages. While, the first two 
stages focus upon the system design, the 
third stage is set to contribute to the team’s 
own knowledge of learning and instruction 
characterisation; such new designs are 
implemented for educational purposes.

Currently in the pre-test phase of the design 
stage, which involves the collection of data 
from various sources to inform design, the 
project is still in its infancy. So far, the main 
type of data is video recordings of pupils’ and 
teachers’ interactions with each other and 
different types of physical objects and digital 
presentations of science phenomena. “These 
datasets are collected to later analyse which 
types of interactions are more or less productive 
for learning in a mixed-reality setup,” explains 
krange. The researchers have also arranged pre- 
and post-test interviews with pupils, teachers 
and museum guides. These interviews are 
knowledge-orientated and are used to document 
changes in the pupils’ concept understandings 
and their ability to use knowledge across 
disciplinary themes. In addition to the direct 
knowledge-based tests, user tests are employed 
to ensure that the technology works and can be 
used as expected. 

MOvINg FORWARD

Examining how the MR setup works during 
pupils’ interactions and problem-solving 
activities in both a school and museum setting 
is a fundamental part of the team’s analysis. 
However, interaction is not an easy entity to 
quantify. While data collection is very much the 
same throughout the different test phases of the 
project, the method will evolve as the project 
progresses. “The first design experiment was 
arranged in a lab setting, testing early versions 
of the technology-rich learning trajectory,” 
krange elucidates. “Some parts of the solutions 
were pursued and others were left out, but 
decisions were based on how productive the 
solutions were for the pupils’ problem solving 
and the preferences expressed by the different 
project partners.” 

The next two experiments will be arranged 
in real-life settings, employing so-called 
‘interaction analysis’. This method embraces 
both verbal and non-verbal conduct in everyday 

Upper secondary pupils interacting with a solar 
panel installation at the Norwegian Science and 
Technology Museum.
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THE HEAT pUMp SIMULATION AS IT HAS 
bEEN pRESENTEd IN SCIWORk

MIxED REALITy INTERACTIONS ACROSS 
CONTExTS OF LEARNINg (MIRACLE)

ObjECTIvES

To investigate how different types of ICT 
tools can be designed and combined to foster 
productive learning and instruction in and 
across school and museum settings

KEy PARTNERS

Storm Studios

Norwegian Science and Technology 
Museum

CoDesign

Teacher and student stakeholders

KEy COLLAbORATORS

For a full list of collaborators, please visit 
http://www.uv.uio.no/intermedia/
english/research/projects/miracle/index.
html?vrtx=list-related-persons

FUNDINg

Research Council of Norway

University of Oslo

CONTACT

Associate Professor Ingeborg Krange 
project leader

University of Oslo 
InterMedia  
Forskningsparken House 4 
Level 3 
Gaustadalléen 21 
0318 Oslo 
Norway

T +47 2284 0166 
E ingeborg.krange@intermedia.uio.no

ASSOCIATE PROFESSOR INgEbORg 
KRANgE conducts research centred 
around interactions and knowledge 
constructions in technology-rich 
environments. krange is interested in the 
design of these kinds of environments and 
how it is possible to arrange different types 
of learning situations. She is also concerned 
with how different types of users use 
technology-rich environments in real 
educational settings. krange is currently 
leading the MIRACLE project. 

life. It focuses particularly on the intersection 
of tools, language and institutional settings, 
and how these three levels of interaction 
intermingle when different people are learning.

INTEgRATINg TEChNOLOgy

Looking towards implementing their developed 
technology, a cornerstone of the team’s 
project is the new exhibition, ‘Energy Tivoli’, 
at the Norwegian Museum of Science and 
Technology, which opened on 4 december 
2012. The next step, however, is to integrate 
the exhibition’s activities and technologies into 
the classroom. Currently, there are two methods 
this integration. One is to use the same digital 
models across institutional settings, to make 
them more likely to become recognisable for 
pupils. For example, the planned activities within 
the museum are play-orientated, but become 
more disciplinary and concept-orientated when 
used in the classroom.

The second method is the use of ipad and ipod 
applications. The ipad app enables pupils to collect 
information at the museum exhibition and send it 
in the form of tweets to a shared platform. These 
are all designed to make collecting information 
easier and more relevant for later classwork. The 
ipod app was created to allow pupils to record short 
videos explaining experiments they perform at 
school, or to make interpretations of the museum 
exhibits. These can also be easily uploaded to the 
platform. both techniques are certainly successful 
in transforming educational museum trips into 
interactive, long-lasting learning experiences.

AN MR FUTURE

perhaps it is too early to imagine whether MR 
learning will become ubiquitous in Norwegian 
schools and museums or even further afield. 

Of course, as the MIRACLE project is a basic 
research project, the team does not expect 
its findings to become universal immediately. 
Nonetheless, their current work ensures that 
the apps and platform where the information is 
saved will be available for the museum and all of 
its visitors. Moreover, the research findings are 
in the process of being widely communicated via 
journal publications and lectures, and popular 
scientific avenues such as interviews and non-
specialist publications.

The project is also represented in networks 
such as Interactive Representations and Models 
(INREMO) – a network made up of universities, 
university colleges, research centres and 
industry, that together aim at influencing both 
national and international policies and research 
strategies in regard to the development of digital 
representational means – together with other 
projects funded by the Research Council of 
Norway (RCN) and different business partners. 
These networks will continue to work together, 
combining the group’s latest discoveries 
and joining these with identified needs in 
different fields. With the research continuing 
at full strength and networks growing stronger, 
MIRACLE’s overall contribution to MR really could 
be quite miraculous. 
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