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Abstract: The poor assimilation of ICT in formal education is firmly rooted in models of learning prevalent 
in the classroom which are largely teacher-led, individualistic and reproductive, with little connection 
between theory and practice and poor linkages across the curriculum. A new model of classroom practice is 
required to allow for creativity, peer-learning, thematic learning, collaboration and problem solving, i.e. the 
skills commonly deemed necessary for the knowledge-based society of the 21st century.  This paper 
describes the B2C model for group-based, technology-mediated, project-oriented learning which, while 
being developed as part of an out of school programme, offers a pragmatic alternative to traditional 
classroom pedagogy.    
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1. Introduction 

The potential of technology to enhance teaching and learning for the 21st century remains underexploited, as 
individualised and teacher-led learning systems militate against collaborative learning and peer-peer learning.   
The failure, thus far, to fully exploit the potential of technology in formal education is rooted in attempts to 
corral ICT within the existing school system and practice. The reliance on computer science labs that are remote 
from the normal classroom and used infrequently, or at best within a strict timetable, is a tangible example of 
how existing practice imposes constraints that neutralise much of the power of ICT in learning. Teachers are 
constrained by an inherited model of learning that is determined by overriding constraints of school timetables 
and examination systems.  

In order to fully exploit the potential of ICT, alternative approaches to pedagogy must be explored and 
classroom practices must be transformed. However, an underlying problem is that current notions of pedagogy 
tend to focus on teacher-pupil relationships and fail to recognise the significance of peer-peer learning amongst 
students. Resnick [1] suggests an alternative approach to pedagogy – “knowledge-based constructivism and 
effort-based learning”.  

This paper describes a research project which focuses on exploring the key components of an alternative 
pedagogical model founded upon a group-based, technology-mediated, project-oriented learning paradigm. The 
model combines best practice from a number of diverse areas to offer a pragmatic alternative to traditional 
classroom pedagogy. Its origins derive from an out-of-school computer outreach activity run in our university – 
the Bridge to College programme. Although research to date has been based on out-of-school activities in a 
specifically designed control location, the focus going forward is exploring, in partnership with schools, how the 
B2C model can be deployed in formal learning settings. 

The layout of this short paper is as follows. The related work section looks at two key areas which informed 
the design of the B2C model, namely technology-mediated learning and group-work. Section 3 outlines the key 
principles of the model. Section 4 describes the research methodology applied to evaluate the model and gives 
details of the data sample upon which the findings of this paper are based. Section 5 discusses preliminary 
findings and the paper concludes with a summary and an indication of current and future research directions.  

2. Related Work 

Although a number of principles underpin the design of the B2C model, within the scope of this paper two 
key aspects are focussed upon – technology-mediated learning and group-work. This section will present these 
components in detail. 



2.1. Technology-mediated learning 

  Conole [2] [3] suggests that if the potential of technology in education is to be realised then what is 
required is a genuine understanding of how technologies can be used effectively. It may be argued that the 
difficulty in exploiting technology in the classroom is rooted in the pedagogy and praxis applied.  Over the 
years, given the difficulties in experimenting with and changing classroom practice, a number of innovative 
technology-mediated models have been developed and applied in out-of-school learning contexts in an attempt 
to exploit the potential of technology to engage young people positively and to facilitate a new model of 
learning.  Freed from the constraints of formal schooling and assessment these programmes share common 
characteristics in their attempts to encourage creativity and learning through the affordances and motivational 
potential of ICT [4].   

The Computer Clubhouse model devised at Massachusetts Institute of Technology (MIT) is an exemplar of 
such programmes. The Computer Clubhouse model seeks to strike a balance between structure and freedom in 
the learning process, facilitating young people to express themselves and gain confidence as active, independent 
learners [5].  Now sponsored by Intel, there are 100 such clubhouses in 20 countries around the world. The 
evaluation framework applied to the Computer Clubhouse is particularly attuned to the distinctive qualities of 
the Computer Clubhouse model and makes no observation on broader learning outcomes [6].  Other examples of 
such models include: KLICK, Fifth Dimension and Pincel y Ratón [7], [8], [9]. 

Despite the fact that it is generally acknowledged that group-work and ICT are powerful learning partners 
[10] [11], the systematic building of learning teams accompanied by the appropriate deployment of group-based 
ICT learning projects is generally absent from learning programmes in both the formal and informal domains.  
Accordingly the following section explores the issue of group-work in more detail.  

2.2. Group-work 

It is generally accepted that group-work has great potential as an educational resource [12], [13], [14], [15]. 
There is however a glaring dissonance in the espoused belief in the power of group-work and its practice and 
implementation in formal education [16]. Teachers typically view group-work as problematic, often resorting to 
more traditional approaches in the face of initial difficulties, and, in general, they see the problem associated 
with group-work rather than the opportunity [15]. The UK based  SPRinG project1  researched  the wide gap 
between the potential of group-work to influence learning, relationships, motivation and attitudes towards 
learning and its limited use in schools. Results provide very strong evidence that group-work can have a positive 
impact on academic progress, pupil behaviour and relationships between teachers and pupils and among pupils 
themselves [16].  

Progress in the implementation of a group-work based pedagogy is more evident in the informal field of 
youth work [17], with perhaps the most widely adopted model being that envisaged by Baden-Powell [18] and 
implemented worldwide under the auspices of The World Scout Movement. Teamwork and team-based learning 
is integral to Scouting’s learning model and is encapsulated in its Patrol System. The Scout Patrol is a learning 
community, by which a group of young people, of different ages and gender, support each other’s development, 
commit to a shared project and interact with similar groups [19]. This facilitation of interaction with a ‘more 
expert peer’ enables a Vygotskyian Zone of Proximal Development (ZPD) and the concept of learning from a 
‘more expert other’ [20]. The power and potential of group-based learning approaches as practiced in non-
formal educational models offer exemplars to formal education. 

3. The B2C  Model for Learning Based on Technology and Group-work 

The B2C learning model presents a particularised approach to team-based, technology-mediated creative 
learning, and its key components are: 1) The application of a highly structured team-based pedagogy inspired by 
the learning model of the World Scout Movement [19].  2) Organising the physical learning space to support the 
requirements of the team-work model.  3) A mentoring model that seeks to support rather than lead students 4) 
Structured project-based learning in which responsibility is placed on the team to deliver product to hard 
deadlines. 5) Collaborative sharing of ICT resources within the team. 6) Team and individual reflection.  7) A 
teacher that adopts a strategic approach in scaffolding and orchestrating teams’ work. 

The B2C model is a particular assembly of what may be considered common elements in learning contexts. 
Some of these elements may be seen, to varying extents, in other technology-mediated learning experiences, but 
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B2C is distinguished by the combination and focus, and the scaffolding and consistency in the application.  The 
key components are elaborated upon below. 

3.1. Components of the Model 

 The team approach of the B2C model is borrowed from the Patrol System of the World Scout Movement. 
The Scout Patrol has shared objectives and challenges and this contributes to the bonding of the Patrol members. 
Other bonding factors include; the participative leadership of the Patrol Leader; building group success through 
task achievement; carrying out of individual internal roles within the Patrol; consensus building in planning 
activities; reflection as a group [19]. The B2C model uses a similar framework. The team dynamic is 
consistently developed and teams are encouraged to work together, meet as required and to employ 
collaboration and cooperation to meet their objectives. Team stability is maintained so that the team can develop 
mutual strategies to overcome insecurities and conflict and to get used to building success and fun together [15].  

Configuring a learning space to provide for group learning through breakout areas and alcoves has been 
identified by Lackney as essential to facilitating social learning and stimulation [21].  The design of a learning 
space to embrace these elements could usefully allow for three dimensions of learning: information exchange, 
peer interaction and reflection. Creating a space conducive to group-work requires a rethink on the traditional 
classroom seating layout [15]. The B2C Model proposes that the learning space should be designed to promote 
teamwork, collaboration and an appropriate social setting to encourage peer-peer learning.  The team should be 
afforded a measure of separation and privacy through the creation of team spaces. A presentation area is 
required to allow teams to present and discuss their work with the other teams in a plenary setting. 

Mentors provide guidance and support to the teams, assisting and pointing the way but not leading or 
directing the learning avoiding interfering in the teams. The model draws on the concept of a Vygotskian ZPD 
and seeks to exploit peer learning, to maximise the opportunity for participants to learn from each other and 
from expertise within the team [20]. This approach reflects the intention of the B2C model to place 
responsibility on the team to succeed in their challenge, rather than creating a reliance on an external mentor.  
Mentors do not have to be domain experts to facilitate the operation of the model. Domain expert support can be 
provided as required while maintaining the integrity of the team system.  

The teacher’s role in the B2C learning model is significantly different from that adopted in the traditional 
classroom. The teacher is required to orchestrate the learning experience, provide guidance and support, frame 
and scaffold the work for the teams. If the teacher is not a domain expert then expertise can be provided by 
appropriate input both in the preparation of and during the learning activity. One of the key roles of the teacher 
is to develop learners’ group-working skills. This investment in the development of group-working skills 
delivers a dividend for the teachers as they are freed to reflect and think strategically [15]. 

Teams are presented with scaffolded, large-scale media rich challenges and are tasked to deliver product to 
a deadline. The projects are framed by a guided instruction rather than a pure discovery approach. This allows 
an engagement in exploratory, self-directed learning while providing sufficient guidance to ensure the 
construction of useful knowledge [22], [23]. Team Leaders are the channel of communication at checkpoints in 
the production process and they are supported and encouraged to lead, organise and motivate their team in the 
achievement of the task. The team is equipped with sufficient computers and technology so as to enable sharing 
and collaboration but avoids individualisation of workstations. This approach helps to build team 
interdependence, peer-peer learning and inhibits singular activity. Presentation is a key component of all 
learning activities, with teams required to present and demonstrate their projects to their peers and mentors.   

 Following activities, time is allocated for the team to reflect on their actions, which contributes to bonding 
between team members. The output of this reflection is shared with the other teams. Additionally, opportunity is 
provided for individual reflection on the learning experience. The individual reflection is shared on a voluntary 
basis with the other participants in plenary session. The individual reflection is intended to foster a sense of 
personal responsibility for learning and to encourage a meta-cognitive perspective on the learning experience.  

4. Research Methodology & Data Samples 

To date, the B2C model has been developed and deployed over a two year period. Data gathered in the first 
year of operation has informed the ongoing refinement of the model and the development of data gathering 
instruments. This section will firstly outline the practical implementations of the model, focussing on two 
particular education outreach instances. It will then present preliminary results from analysis of data from the 
first year’s instances of the model. Data analysis from the second year of operation is ongoing and the residual 
and longer term impact is being investigated.    



4.1. Implementations of the Model 

The first deployment of the B2C model is an on campus setting at Trinity College Dublin. The learning 
space is purpose-built to promote teamwork, collaboration and an appropriate social setting to encourage team 
based learning. Semi-enclosed ‘team pods’ encourage the sense of identity, self reliance and independence of 
the team.  The learning space also features team break-out spaces to facilitate team meetings and collaborative 
working. The décor is stimulating and is complimented by flexible furnishing contributing to an unconventional 
and dynamic learning environment. A presentation area with a theatrical style provides a space for teams to 
present and discuss their work. The team pod is equipped with 2 workstations to support a team of 5 students. 

The B2C model has been implemented in various instances involving 2nd level school students. Participants 
in these instances were aged between 15 and 17 years and were drawn from a total of 20 schools. In both 
instances, students attended on block release from school, during term time and within school hours, for 3.5 
days (22 hours). This engagement required negotiation and compromise in school timetabling and it also 
imposed restrictions and requirements that would not affect a purely out-of-school intervention. A maximum of 
25 students attended per session, with participants working in teams of 4 or 5, of mixed gender and from 
different schools, with each team electing one student as their leader. As per the B2C learning model described 
above, the team leaders and members were encouraged to adopt personal responsibility for their learning and 
achievements. Following the B2C model of peer-peer learning and collaboration, learning activities were 
assigned on a large-scale project basis to teams. 

4.2. Research Question and Methodology 

The primary research questions aim to demonstrate the enhanced effectiveness and impact of the 
educational model. Specifically, the ongoing research attempts to evaluate the distinguishing components of the 
B2C model that set it apart from similar schemes and contribute to its overall effectiveness. The research also 
explores the impact of the learning model on the young people who participate in various instances. For the 
purposes of this paper, two specific instances will be discussed. A general education outreach programme, the 
Bridge to College programme, involving  567 students (256 girls / 311 boys) from areas of social disadvantage 
and a computer programming workshop, called CS-TY, for 39 students (19 boys, 20 girls) with a specific 
interest and ability in the area of Computer Science [24]. 

Evaluation of the instances of the B2C model follows a methodology of qualitative research and multiple 
case studies.  The primary data gathering tools used in relation to the participants are pre- and post-
questionnaires, focus group interviews and a sample of their creative work output. Other data is gathered 
through teachers’ post-questionnaires and informal interviews and focus groups with the 3rd level mentors. The 
first step in the evaluation of the qualitative data was to conduct a preliminary exploratory analysis in order to 
gain a general sense of the broad findings. Following on from that, data was examined in greater detail in order 
to extract relevant codes. Finally, aggregation of similar codes formed overall themes2 [25]. 

4.3. Preliminary Results and Discussion 

The preliminary results emerging from the instances described above reveal that the model is effective in 
the following ways: 1) In raising sense of personal responsibility for learning 2) In fostering a more positive 
attitude to continuing learning  3)  In encouraging an improved attitude to technology and its role in students’ 
learning.  

Additionally there is strong evidence of a positive response to the team experience and its role in the 
students’ learning, and the participants strongly reference teamwork and co-operation as a positive contributor to 
the learning experience. Few students participating in the programme had previous experience of collaborative 
team-based working either in or out of school. It is clear from the initial results that the team experience had a 
significant positive impact on a high proportion of the participants. It is also evident that the students linked 
their broader learning in the workshop with the team experience. Students reflected on how they personally 
worked within the team and the role they played. This suggests an opportunity to promote meta-cognition and 
higher order learning through reflection on personal experience within the team.  

The participants’ confidence and competence using technology and taking part in technically-mediated 
learning activities is evident from an analysis of their comments, with many of them referencing the 
development of technical skill over the course of the programme. Participants also strongly referenced an 
                                                           
2
 This coding and theming process was completed using NVivo software 



improved attitude towards using technology to benefit their future learning and an increased sense of 
responsibility for personal learning. 

5. Conclusion and Future Work  

Collaboration with technology has tended to concentrate on the technical affordances of particular systems 
rather than the dynamics of a team working with and through technology. The results from the B2C workshops 
resonate with the results of the SPRinG programme in UK schools which indicate an exciting potential for 
group-work in formal education beyond what current theories allow, a need for its acceptance in authentic 
classroom contexts and an appreciation of group-work as part of the teacher’s general approach to classroom 
organisation [15].  

The short duration of the instances of the B2C model to date leaves the question of residual and longer term 
impact open to discussion. Further detailed data analysis will examine these outstanding questions. Future work 
will also include implementation of the B2C model across the curriculum in 2nd level classrooms. The research 
focus going forward is to explore, in partnership with schools, how this alternative educational can be integrated 
into formal education settings. 
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