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Despite optimism about new technologies for learning, e-learning innovation has been slow 
to scale up. This research set out to investigate whether an e-learning environment designed 
by students themselves would scale easily in schools. To do so, the GENESIS Project, a 
collaborative undertaking between three schools and a University, created the opportunity 
for students as researchers to conceive, prototype, and test an e-learning environment in 
which they and other students could explore ideas of interest to them. Preliminary findings 
show that students are able to design e-learning environments that provide good contexts 
for learning. Furthermore, such an approach appears to set in motion deep and lasting 
change in schools in ways that align with Coburn’s (2003) four ways of thinking about 
scaling up. The Project demonstrates, in all its phases, a way in which students themselves 
can take information leadership of curriculum in a culture of change.  
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Introduction 
 

In this International Research Forum, we describe a collaborative e-learning 
research and development project (the GENESIS project: GENerating E-learning 
Systems In Schools) and present some preliminary findings. Over the last three years 
three schools (two Independent K-12 Schools and one State Primary School) and the 
University of Technology, Sydney (UTS) have been undertaking this large study, 
funded under the Australian Research Council Linkage scheme. 

 
Purpose of study 

 
A central objective for this research was to investigate whether a student 

designed e-learning environment would scale easily in schools. It is Coburn’s (2003) 
view that though “the issue of ‘scale’ is a key challenge for school reform, … it remains 
undertheorized in the literature.” (p. 3) More particularly (and here she cites a long list 
of researchers who do so) she notes, “most research on scale tends to define what it 
means to ‘scale up’ an external reform in quantitative terms, focusing on increasing the 
number of teachers, schools, or districts involved”.(p. 3) Though this quantitative 
definition appears to be a simple, intuitive and measurable way to understand scale, 
Coburn asks,  

What does it really mean to say that a reform program is scaled up in 
these terms? It says nothing about the nature of the change envisioned or enacted or 
the degree to which schools and teachers have the knowledge and authority to 
continue to grow the reform over time. By focusing on numbers alone, traditional 
definitions of scale often neglect these and other qualitative measures that may be 
fundamental to the ability of schools to engage with a reform effort in ways that 
make a difference for teaching and learning. (p. 4) 

Upon this critique, Coburn proposes an expanded conceptualisation of scale 
“comprised of four interrelated dimensions: depth, sustainability, spread, and shift in 
reform ownership (italics added).”(p. 4) It is in these expanded terms that we in the 
GENESIS project understand scaling up. 

The slow scaling up of e-learning innovation is an instance of a much more 
general gulf between research and practice in Science and Technology education and 
education at large (Hurd, 1991; Tobias, 1999). Innovative and potentially successful e-
learning approaches do not often or easily become central parts of the systems for which 
they were developed (Alexander and McKenzie, 1998; Downes et al., 2000). 
Recognising an opportunity to address these challenges in a new way, the GENESIS 
Project strategy was conceived in tune with a recent shift in the ways knowledge is 
generated (Gibbons et al, 1994): moving away from laboratory-based development and 
subsequent dissemination in the field, to a model whereby knowledge consumers 
themselves develop knowledge in interdisciplinary teams in the context within which it 
is to be used.  

So, the GENESIS Project created an opportunity for students (aged between 
seven and 15 years) as researchers, to conceive, prototype and test an e-learning 
environment in which they and other students could explore ideas and/or questions of 
central interest to them.  
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A wide of range studies report students’ ability to research and design in 
real-world contexts (Joseph, 2004) and to design educational games (Kafai, Franke, 
Ching & Shih, 1998). Others show that students are well able to carry out sophisticated 
computing procedures (Downes, 1998) and to participate in Internet-related activities 
such as net-surfing, information retrieval, e-mail and chat rooms (Kafai & Sutton, 
1999). Yet few have sought to explore students’ ability to design their own software.  

Web-based education programs are usually created by commercial 
developers, with little consultation with students and teachers. For example, The 
GLOBE Program encourages young people to explore a topic selected by others (how 
the environment works), drawing from data prepared by others (such as atmospheric 
research corporations) in a site managed by others (such as NASA) (see 
http://www.globe.gov/).  

Over recent years, researchers have sought to explore the design capabilities 
of students in the area of information and communication technologies. Rather than 
providing students with educational software designed by content specialists and 
programmers, Kafai and Ching (1998) explored the design practices of student 
simulation teams as they collaboratively created and implemented software in a topic 
area selected by the teacher (neuroscience). Findings showed that students approached 
the planning sessions having already experienced software design.  

Other studies have shown that students are well able to identify cutting-edge 
concepts and to exploit ready-made software to deepen their understanding of them. In 
Loh, Reiser, Radinsky, Edelson, Gomez and Marshall’s (2001) study high school 
students used the simulation environment Interactive Physics to set up computer 
simulations with different configurations of planets orbiting the sun. They wanted to 
determine whether the planets have an effect on Pluto’s orbit. The teachers provided the 
students with a range of software options and students were required to use the 
computer both as a data exploration and analysis tool, and as a tool to construct and 
present their findings.  

The approach used in the GENESIS Project builds on such research but with 
some significant differences. Rather than providing students with a teacher-selected 
topic or with already developed software with which to explore it, here students selected 
an area of knowledge they were passionate about understanding, devised their own 
ways of gathering, analyzing and reporting information about the topic and then, 
designed and developed an e-learning environment which provokes and supports deep 
and lasting engagement.  

Methodology 
 

The GENESIS Project progressed through five phases.  
In Phase One, students were encouraged to pose their own deep and 

interesting questions, which might serve as the knowledge focus for their e-learning 
environment. Students generated 'big questions' which they felt were highly relevant to 
their lives in today's world, and clustered them as follows: 

Human Body: How do different medicines work? 
The Universe: What is gravity and how is it involved with the pattern and 
movement of stars and planets in our universe? What happened at the Big Bang 
and is space really empty? 
Human Brain: Why do we think and how do we think? How come we’re not 
born with the knowledge we know now? 
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Across schools consensus was then reached within the student body on the 
cluster pertaining to the working of the human brain: How and why do we think? How 
come we're not born with all the knowledge we know now? 

In Phase Two, students generated their own connections with this ‘big 
question’ planning smaller, more focused investigations about the human brain. For 
example, students at one school were interested in the following set of questions: 
• How does the brain work? 
• How does the brain function? 
• How do we dream? What happens when we dream? 
• How and why do we forget? How and why do we remember? 

Supporting materials for students in this phase of the process included an 
Investigation and Design Kit and the creating of a Team GENESIS website. These 
sought to assist students in refining questions and in framing and conducting actual 
investigations that might yield some answers to their questions. Student groups 
themselves posed a range of different questions they considered fruitful if they were to 
try to answer their big question and they suggested diverse kinds of enquiries in a 
variety of contexts (for example, gender differences, mother/child attachment, 
word/colour recognition and dreams). As a part of their investigations, students 
collected material and developed ideas about how an e-learning environment might 
allow others to engage with their questions. 

In Phase Three, students used their findings to design a GENESIS Journey 
website as follows: Travellers begin their journey at the Village Square, where they are 
able to view videos at the Cinema, leave messages, comments and ideas on Discussion 
Boards at the Post Office and play games at the Internet Café. They may continue their 
journey to any of the 18 Houses named for its investigation focus such as Dreams 
House, Jacob the Rat’s House, Obstacle Course House and Children Playing House. 
The travellers may store ideas in their personal Notepad. Within each House travellers 
may engage with the designers’ investigations and interact with other students visiting 
the house via the Discussion Board. Programmers and software designers from the 
Institute for Interactive Media and Learning at University Technology, Sydney (UTS) 
then worked in close communication with the students to produce and professionally 
fine-tune the site. 

In Phase Four, students from each of the participating schools undertook 
their own inquiry into the effectiveness of the GENESIS journey as a learning 
environment. To do so, they used a variety of methods including surveys, observations 
and interviews.  

In Phase Five, scaling was undertaken as a collaborative process, in tune 
with the Project’s emphasis on collaboration. At the outset, three in-school planning 
workshops were held at which students and teachers considered a school strategy for 
working with the GENESIS Learning Journey. At one school Year Four students chose 
to undertake their own further investigation about space. At another, teachers chose to 
depart from their teaching methods to adopt the approach used in GENESIS to teach a 
curriculum topic.  

The third school put in place plans to prepare a storyboard using video 
recordings made by students in the course of their GENESIS investigations to deepen 
other students’ and staff’s understanding of the Project and as well, to timetable 
opportunities for high school students to investigate curriculum topics using the 
GENESIS process.  
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Whilst having some of the features of action research, the GENESIS 
project’s methodology conforms to a new and increasingly well-accepted educational 
research paradigm, now being labeled design-based research. Such research “blends 
empirical educational research with the theory-driven design of learning environments, 
[thereby fashioning] an important methodology for understanding how, when and why 
educational innovations work in practice” (The Design-based Research Collective, 
2003, p. 5). A cutting-edge, generative theory of learning (Schaverien and Cosgrove, 
1999, 2000) guided the learning and teaching approaches used in the students’ 
investigations at the core of the Project as well as the research strategy in which these 
investigations were embedded. 

 
Preliminary Findings 

 
Already findings suggest that students are able to design e-learning 

environments that provide good contexts for learning. Students have engaged in 
learning arising directly from their own questions and interests. They have raised 
important issues, shown research capability, pursued significant avenues of 
investigation and thought critically about their big question. Student interest and 
participation have generally been high across the student population, though student 
researchers have noted and offered explanations for variations in student immersion in 
the GENESIS Journey according to age.  

Each school approached scale up according to its own needs and strategies. 
One school responded to students’ passionate curiosity about a topic they had earlier 
identified as highly relevant in today’s world (space). Here, Year Four students posed 
400 wide-ranging questions about the topic and then they devised, what they called, an 
ODYSSEY journey, exploring questions of particular interest (such as, Is there such a 
thing as alien life? Why do some planets have rings and others don’t? What are black 
holes and where do they lead?). In order to exploit knowledge in the community, they 
invited local astronomers to the school and held a Space Fair for family members and 
staff. Another school provided students with the opportunity to investigate the 
curriculum topic of wetlands in new ways in the context of their classroom. The other 
school continues to consider how teachers and students might be informed about the 
GENESIS way of doing things and how high school students might learn using such an 
approach.  

 
Conclusions 

 
In many respects, the GENESIS Project appears to have seeded a significant 

cultural change in participating classrooms. For example, the more students investigated 
their questions, the more they realised they needed to ask: students realised that those 
specific answers often expected in the delivery of conventional classroom curricula 
could be premature and even inappropriate here. The GENESIS Project appeared to set 
up the conditions within which students could pursue their natural curiosity about the 
world within the constraints of a classroom, by enabling them to move beyond their 
local environment and engage with others in a virtual world they had created. 
Furthermore, the effectiveness of such an approach appeared to set in motion deep and 
lasting change in schools in ways that align with Coburn’s (2003) four ways of thinking 
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about scaling up, not just in terms of spread but as well, sustainability, depth and shift in 
ownership. The Project demonstrates, in all its phases, a way in which students 
themselves can take information leadership of curriculum in a culture of change.  
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