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ABSTRACT 
This paper highlights the importance of evaluating educational technology for children in naturalistic classroom 

contexts. We present the Train the Teacher Method (TTM) which formalizes a method for IDC researchers to use 

when deploying and validating an educational system. Our key findings indicate the need to work in partnership 

with classroom teachers, providing both initial training and continued support. This will both result in more val-

uable research data, and address a gap in teachers’ continued professional development. The TTM aims to en-

sure that teachers, students and researchers can benefit from innovative educational systems deployed in real 

classroom contexts. We believe that the TTM could be adapted to other domains of study within IDC. 

The paper goes on to argue the more general point that the interaction design and children community should 

shift emphasis away from technology innovation and towards reporting replicable longitudinal research findings 

from real world settings. We discuss possible approaches to achieving this, for example through changes to re-

viewing criteria and by actively supporting data and source code sharing. 
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INTRODUCTION 
The Interaction Design and Children conference celebrated its 10th birthday this year. As our field grows up, we 

must consider how best to guide it towards becoming a mature member of the scientific community. This paper 

argues that we require a shift towards longer term evaluation of new technologies in naturalistic settings, and 

that we should attempt to sustainably deploy technology which emerges from our research in real world set-

tings. We address some of the challenges in achieving such as change through an extended case study of our 

experiences in evaluating children’s educational technology. We propose a method – Train the Teacher – which 

researchers can use to increase the ecological validity of their educational systems, while ensuring that teachers 

and students benefit through technological innovation in their classrooms. First, we provide greater detail on 

the importance of ecological validity and realism within HCI. Following this, we outline the importance of teach-

er training when attempting to reach these goals in educational technology research, along with the current 

concerns highlighting how current approaches fail to adequately prepare both teacher and researcher. We then 

present the TTM, our approach to addressing these problems, along with a case study example outlining the 

success of the method and illustrating our choices. We conclude this section by describing how the TTM can be 

used by researchers to ensure the success of a technology enhanced learning research project, as well as the 

current limitations and room for extension within the method. 

Building on and generalising the ideas embedded within the TTM, we then consider how editors and conference 

organisers within the IDC community in general can support replicable sustainable, naturalistic research.  We 

focus on two practical areas where we could take action: data sharing and making technology available to other 

research teams. 



BACKGROUND 

 

Evaluating technology in context: the issue of realism 
It is worth considering why researchers should be motivated to embed new technology in real world settings, 

such as the classroom. There are two answers to this. Firstly, in doing so, they are ensuring that their research 

has a positive impact on society, which is particularly appropriate for technology innovation stemming from tax-

payer funded research. Secondly it leads to higher quality research with greater external validity and representa-

tiveness.  

The issue of evaluating technology in realistic settings has also been recently discussed in the wider field of HCI. 

Lew and colleagues raise awareness of the importance of realism in HCI research, noting that the external validi-

ty of an experimental design can be reduced by lack of realism in: the appearance of an experimental interface, 

the content of the interface, the activity users are asked to perform, and the setting in which the experiment 

takes place. They write that “To document an effect with a field experiment serves as a powerful indicator of the 

effect’s real-world significance, suggesting that the effect is still noticeable in light of the noise and externalities 

associated with the real-world.” (Lew, Nguyen, Messing and Westwood, 2011; p.423). Similarly, Carter et al. dis-

cuss the problem of ecological validity in the context of ubiquitous computing, noting that “for a field to mature, 

designers and researchers must be able to close the iterative design loop, encompassing both prototyping and 

evaluation, and learn from their prototypes.” (Carter, Mankoff, Klemmer and Matthews, 2008; p.49) 

Within the IDC subfield, Jensen, Skov and Vej note that “our discipline [IDC] has a strong focus on natural setting 

environments. This is pursued primarily through different kinds of field studies and secondarily through action 

research and case studies”(Jensen, Skov and Vej, 2005; p.83). However, Yarosch and colleagues’ more recent 

analysis found a lack of longitudinal evaluations within IDC. They recommend that IDC researchers conduct more 

long term evaluations, warning: “The difficulty of deploying and evaluating a system over a longer period of time 

cannot be underestimated, however neither can the importance of doing so.”(Yarosch, Radu, Hunter and Ros-

enbaum, 2011; p143). For this reason, a method which considers how longitudinal evaluations can be conducted 

in naturalistic settings would be of use to researchers.  

Challenges of realism in educational technology deployment 

As with many domains, conducting ecologically valid evaluation can be problematic for educational technolo-

gists due to a number of pragmatic and institutional issues. It can be hard to gain access to schools, and there 

are often challenges to address, such as fitting in with the prescribed curriculum and timetabling constraints. In 

many cases researchers do not attempt to carry out studies within schools; community based clubs are a popu-

lar alternative setting for evaluative studies of educational tools (Clark, Rogers and Spralding, 2011; Kelleher, 

Pausch and Kiesler, 2007; Maloney, Peppler, Kafai, Resnick and Rusk, 2008). These have the benefit of allowing 

contact with children of the right age range, and giving the researcher the freedom to structure activities to fit 

with their data gathering requirements. However, the correspondence to a real classroom context tends to be 

poor. The freedom of the setting can be a disadvantage because it doesn’t reflect a real classroom environment, 

and the participants are likely to be self-selecting and therefore reasonably well motivated. 

Another approach adopted is working within schools, but taking a small group of pupils out of regular lessons to 

use the tools, or running experiments in after school clubs (Howland, Good and Robertson, 2007).This can get 



closer to the classroom context, but the smaller numbers involved and the novelty of working outside the class-

room with adults who are not the regular teacher are likely to have an effect. Also, after school clubs typically do 

not teach or assess according to a formal curriculum.  

Where researchers do surmount the practical difficulties and gain access to a classroom full of real pupils they 

are rewarded with valuable data on how the technology in question functions in a naturalistic school setting. 

However, there are still a number of factors that can detract from the authenticity of the scenario. One key issue 

can be the identity of the person(s) introducing the tool and helping pupils learn to use it effectively. Unless a 

teacher receives extensive training with the technology they are unlikely to be confident enough to run the clas-

ses without significant support from researchers, either as additional classroom helpers available to answer 

questions or as ‘guest teachers’ who run demonstration sessions. Despite their best efforts to avoid bias, some 

researchers still feel that their presence at evaluative studies is a potential limitation to the work as it may influ-

ence the participants’ experience (Kelleher, Pausch and Kiesler, 2007). It can also prevent teachers from taking 

ownership of the technology and making the best use of it based on their expertise and experience. 

A further factor can be restrictions on the time allocated for use of the tool. For some types of heavily controlled 

experiment it may be desirable to limit the usage to a specific period, but where the aim is to evaluate in a natu-

ralistic setting it is important to allow more open ended usage of the technology. 

Finally, where researchers are required to spend considerable periods of time within a school, introducing and 

evaluating a tool, they are very limited in the number of schools they can consider in their research. Collecting 

data from more schools could ensure that the data is more likely to be representative of the school population 

in general. 

The methodology within this paper enables researchers to transfer the technology they have developed into 

schools in a realistic way by empowering a number of classroom teachers to use the technology in their every-

day practice. The researchers benefit from the naturalistic data collected, and from the insights of experienced 

teachers. The teachers benefit from continuing professional development as well as new skills and confidence 

around technology. As a result, the learner – who should be at the heart of all educational technology develop-

ment – gains from using innovative yet appropriately designed technology with the support of an experienced 

teaching professional.  

The teacher’s role in educational technology adoption and use 
Considerable advances have been made in learner centred design methodologies for design and evaluation of 

educational technology products (see (Luckin and Robertson, 2006) for a summary). Thus far, the focus has been 

primarily on including the learner during the design process, while less emphasis has been placed on the role of 

the teacher. It is acknowledged that the teacher has an important contribution to make to the design of educa-

tional technology in identifying the pedagogical requirements from a practical perspective (Good and Robertson, 

2006). Beyond the initial design process, the potential contribution of teachers is arguably even greater. Teach-

ers are the gatekeepers to effective integration of technology in day to day learning; the success of innovative 

educational technology in the long run will be determined by the extent to which teachers embrace it in their 

practice.  

To study technology usage in schools it is desirable to have access to a typical classroom set up with the teacher 

planning work and leading lessons, allowing them to incorporate their own knowledge and experience. Re-



searchers should ideally have access to a number of schools with this set up to gain an understanding of how a 

tool would function in a real world classroom scenario. However in order to achieve this, more emphasis must 

be placed on the teacher’s role in the process of embedding new technology in classrooms, in particular the atti-

tude and level of training the teacher has received (Bitner and Bitner, 2002). Guzman and Nussbaum highlight 

that “teacher training must be at the heart of any attempt to formally incorporate technological tools into class-

room activity” (Guzman and Nussbaum, 2009; p.454).  

Previous research has identified weaknesses in the current provision for training teachers to use new technology 

(Conlon, 2004; Lawless and Pellegrino, 2007; Lawson and Comber, 2000; Hennessy, Harris and Wamakote, 2010; 

Karagiorgi and Charalambous, 2006; Polly, Mims, Shepherd and Inan, 2010; Sang, Valcke, van Braak and Ton-

deur, 2010). While the research has generally focussed on adoption within Western world schools (Chen, Looi, 

and Chen, 2009; Lawless and Pellegrino, 2007;  Karagiorgi and Charalambous, 2006; Polly, Mims, Shepherd and 

Inan, 2010), the problem appears to be global (Hennessy, Harris and Wamakote, 2010; Sang, Valcke, van Braak 

and Tondeur, 2010) . The implications of this are two fold; first, teachers cannot fully utilize the technology with-

in their classroom, to the benefit of themselves and their students. Secondly, researchers investigating the uses 

of educational software cannot receive the ecologically valid results required to fully understand technology in 

the classroom. Researchers are thus faced with the problem of how best to approach training teachers when 

embedding new technology in their classroom. 

Practitioners have begun investigating these issues within computing education at secondary level [Cennamo, 

Conlon]. However, while this work identifies the importance of the teacher’s role, there exists no formal meth-

odology for how best to approach teacher training from both the teachers’ and researchers’ perspective. 

There is evidence that adequate teacher training is essential for the successful use and evaluation of educational 

technology (Guzman and Nussbaum, 2009; Zhao and Bryant, 2006). However, while practitioners have realized 

the importance of teacher training, studies have shown that the current approaches appear inadequate. Conlon 

described a UK national initiative to train all teachers in ICT skills as a “shocking” failure (Conlon, 2004).  Smith 

and Robinson found that teacher training for the use of technology based solutions is weak and does not 

properly encapsulate the relationship between technology and schools (Smith and Robinson, 2003). Lawson and 

Comber and Lawless and Pellegrino all found that most of the training of educational systems has focused on 

the operation of technology, rather than how it could be used in the classroom as an effective educational tool 

(Lawson and Comber, 2000; Lawless and Pellegrino, 2007). This problem is summarized by Ertmer and Ot-

tenbreit-Leftwich when they explain “It is time to shift our mindsets away from the notion that technology pro-

vides a supplemental teaching tool and assume, as with other professions, that technology is essential to suc-

cessful performance outcomes (i.e., student learning). To put it simply, effective teaching requires effective 

technology use.” (Ertmer and Ottenbreit-Leftwich, 2010;p.256). Harris outlined the need for new approaches 

that “genuinely respect pedagogical plurity and honor teachers’ academic freedom” (Harris, 2005; p.121). The 

implication from a teaching perspective is that many teachers feel underprepared or lack confidence when it 

comes to using technology in the classroom (Ali, 2003; Ellington, 1999; Sang, Valcke, van Braak and Tondeur, 

2009). 

With this in mind, what attempts have been made at better understanding the problems, and how, as research-

ers, can we help embed technology in the classroom? Practitioners across various domains have begun looking 

at the problem, in an attempt to better understand what influences effective technology use. Sang et al. found 



in a study of 820 teachers in China, that the use of ICT technology in schools could be directly correlated with 

the level of assistance and support received by the teacher (Sang, Valcke, van Braak and Tondeur, 2009). Chen et 

al. identify the need for teacher support (from both researchers and other teachers) as an important factor in 

developing the teacher’s competency in successfully using technology in the classroom (Chen,  Looi and Chen 

(2009). Additionally, Zelin and Baird found that having enough free time after training sessions was important to 

practice what the teachers had learnt (Zelin and Baird, 2007). 

Within the HCI and IDC communities, there exist only a few examples of work which directly considers the role 

of the primary or secondary school teacher, their training and continued support, during the execution phase of 

a project. Robertson and Howells outline the implications found from their study of a game design project. 

Among these, they stress the need to both train and support the teacher, and identify the need for “courage” in 

the attitude of the teacher when embedding new ideas and technologies (Robertson and Howells, 2008). Cordo-

va et al. identified the importance of teacher training when running a non-residential camp for high school stu-

dents using the ALICE software system. The authors outline a model for successful camps which utilise teacher 

involvement as a key objective (Cordova, Eaton and Taylor, 2011). While trying to foster an interest in imple-

menting Scratch into a school curriculum, Clark et al. saw the success of running teacher workshops to encour-

age educators to use the software within their school. They found that through the training, teachers’ attitudes 

towards computer science were positively influenced by their experience (Clark, Rogers and Spralding, 2011). 

The process of supporting teachers throughout the execution of software in a preschool context was outlined by 

Barbuto et al. Through careful training and support, the authors note, “training led to positive attitudes, greater 

technology expertise, and skill in scaffolding children’s computer use among teachers” (Barbuto, Swaminathan, 

Trawick-Smith and Wright, 2003). 

Summary of requirements for technology related teacher training 
The lack of success in previous attempts at teacher training around technology skills demonstrates that promot-

ing lasting educational and technological change in the classroom environment is extremely challenging. 

However, building upon the previous section, there exists a small body of work which aims to formalize the find-

ings of evaluations of training teachers in the use of educational technology. In this section, we outline these in 

an attempt to begin creating a formalized method for teacher training within the context of innovative educa-

tional technology. 

The Key Requirements 

From the literature, we can abstract the following list of key requirements 

1. Provide examples of other teachers’ successes, emphasizing student outcomes (Ertermer and Ottenbreit-

Leftwich, 2010). 

2. Support and encourage risk taking and experimentation (Lawson and Comber, 2000). 

3. Lead with strong leadership to ensure high morale, sufficient resources and support  (Zhao, Pugh, Sheldon 

and Byers, 2002). 



4. Ensure teachers understand how to use both the technology itself, as well as understanding the technical 

constraints and other contextual factors required to enable the project, and have confidence in what they 

are using (Zhao and Bryant, 2006; Zhao, Pugh, Sheldon and Byers, 2002). 

5. Give teachers enough free time after training sessions in order to let ideas properly set in (Lawson and 

Comber, 2000). 

6. Identify the specific curricular goals which can be supported through the technology (Cennamo, Ross and 

Ertmer, 2010; Zhao and Bryant, 2006). 

7. Specify how the technology will be used to help students meet and demonstrate those goals (Cennamo, Ross 

and Ertmer, 2010) 

8. Involve teachers in the decision making process, to ensure the technology integration is meaningful to them 

(Lawson and Comber, 2000). 

9. Help develop a plan with realistic goals and a feasible implementation outline (Lawson and Comber, 2000). 

10. Provide support to teachers to remove roadblocks and restraining factors (Chen, Looi and Chen, 2009; Law-

son and Comber, 2000), Smith and Robinson, 2003). 

11. Help build and support a community from which teachers can learn from and support their peers( Guzman 

and Nussbaum, 2009; Lawson and Comber, 2000  ). 

THE TRAIN THE TEACHER METHOD (TTM) 
Based on the requirements gathered from the literature review, data collection considerations and the experi-

ence of one of our project team as a teacher and teacher educator, we developed the TTM, presented below 

(see Figure 1). This method is intended to:  

1. Enable researchers to conduct higher quality evaluations through embedding their system in realistic class-

room settings. 

2. Train the teacher for full use of the system, while respecting pedagogical practice and academic freedom. 

The TTM is intended for use by researchers who wish to conduct naturalistic evaluations of innovative technolo-

gy in upper primary or secondary school settings (for learners aged 10 -18). It offers guidance on how to plan a 

sustainable project in which multiple schools embed the technology in their everyday classroom practice initially 

over a period of months, but with the aim that the schools will continue to use the technology with minimal re-

searcher support over a number of years. It is assumed that the technology is in a relatively mature state, that 

the software contains logging capabilities and that at least one pilot study has been conducted during which the 

researchers have identified potential classroom management issues and gathered examples of good practice to 

disseminate. 



 

Figure 1. A Summary of The Train the Teacher Method 

A running example from the Making Games in Schools (MGiS) project is given as an illustration. During the MGiS 

project, the authors trained teachers to use game making software called Adventure Author (and its successor 

Flip) in their classrooms with learners aged between twelve and fourteen. During this project, we used the 

CARSS learner centred design framework (Good and Robertson, 2006) to develop  the software in consultation 

in conjunction with a small design team of pupils and opinions of various teachers (Robertson and Nicholson, 

2007). The design process was also informed by extensive observation at game making workshops in both in-

formal and formal educational settings over a five year period (Robertson and Howells, 2008; Robertson and 

Good, 2005). Adventure Author was evaluated over the period of a month in a school class room using a mixture 

of qualitative analysis of interview data and quantitative analysis of the features of games produced, particularly 

focussed on gender differences (Robertson, 2012). MGiS was funded by the UK Engineering and Physical Scienc-

es Research Council (EPSRC) for 18 months via the Partnerships for Public Engagement programme which aims 

to make research knowledge accessible to the general public. In terms of the human resources involved, the 

project employed one educational researcher (50% Full time equivalent - FTE), an academic member of staff for 

5 hours per weeks as principal investigator, a student to provide technical support on a casual basis, and the ad-

vice of a professional science communicator as project mentor for 3 visits during the project. Schools were not 

funded to take part in the project, however the teachers received free residential training and ongoing support 

from the research team. A major goal of MGiS was to make the use of Adventure Author in schools sustainable; 

our aim was that at the end of the funding period the software would be used in twenty or more schools with-
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out the intervention of researchers, but that we would continue to collect research data in the form of online 

surveys. 

Teacher recruitment and initial training 

Recruiting teachers 

The first step in TTM is to advertise the innovative software and training opportunities to potentially interested 

teachers. The teacher who took part in pilot work with the software can be a useful ambassador for convincing 

colleagues that the project has merit. A particularly compelling way to persuade teachers of the educational 

benefit of software is to enable them to see learners using it, perhaps in a visit to the pilot classroom, or in a 

video. Presentations from researchers at teachers’ conferences can also be a useful way of attracting teachers to 

consider the use of the new technology. This is consistent with requirement 1 which suggests providing exam-

ples of other teachers’ successes, emphasizing student outcomes. 

A key factor in successfully embedding innovative software in multiple schools is the commitment of the teach-

ers. As the research team will be investing their time in training teachers, it is wise to make sure that the teach-

ers who sign up are committed, enthusiastic and willing to undertake potentially risky projects albeit in a sup-

portive environment (see requirement 2). They should understand that it is likely to require them to put in addi-

tional effort over and above their normal workload to get a project up and running. We therefore advise requir-

ing teachers who want to take part in the training to submit an application form outlining why they want to be 

involved, what benefits they feel it will bring for their learners and how they would plan to run the project. 

Teachers who have taken the time to write an application and who have considered how the project might un-

fold within their classroom are more likely to be aware of the commitment they are making.  

However, teacher commitment by itself is not enough; the teacher must have the support and permission of the 

senior management in the school. Without this, the project may end abruptly if the head teacher does not per-

ceive the aims of the school and the project to be compatible, or gradually fade away if the head teacher does 

not allow time within the teacher’s other responsibilities to take part in the project. 

Lastly, even the most committed teacher with the full support of the school management cannot make a project 

succeed if the necessary IT infrastructure is not available. School technology infrastructure is highly variable and 

is often out of date, particularly in state funded schools. Research software is often resource intensive, requiring 

relatively high spec hardware which may be unavailable in classrooms. This situation is unlikely to change; cut-

ting edge research software will always be several years ahead of mainstream school hardware.  It is therefore 

important to be selective about which schools can take part in the project on the basis of the hardware to which 

they have access. To avoid wasting resources and disappointing eager teachers and learners, it is important to 

establish whether the software will run on the school system before investing time in teacher training.  It is 

worth ensuring that the school technician has successfully installed and tested the application rather than simp-

ly checking whether the hardware meets the theoretical technical specification.  

Recruitment in the Making Games in Schools project 

At the start of MGiS one of our main concerns was whether we would be able to attract enough teachers who 

worked in schools with the necessary hardware available. Although the graphics and hard disc requirements of 

the game engine seemed modest, the hardware in some of the surrounding local authorities could not meet 

them. However, we gave presentations to a local group of Computing teachers who were also invited to a school 



where a pilot took place the previous year. We had also previously presented at regional and national teacher 

conferences and so had a ‘waiting list’ of potentially interested teachers. We worked in partnership with the na-

tional body for curriculum development to advertise the project on email lists and the national virtual learning 

environment for teachers.  

This resulted in a steady stream of applications such that we were able to fill all the places we could fund. Partic-

ipants were selected after filling in an application form which stated how applicants would use the training for 

the benefit for their classes. They applied with a colleague to maximize the chances of the project succeeding 

because they could motivate each other during difficult patches. 

Initial training 

An important principal behind the method is that of valuing and respecting teachers. This is likely to engender a 

sense of ownership, commitment and engagement which is necessary to the success of the project. A conse-

quence of investing in the teachers is that they will be more inclined to contribute to the project in terms of 

training other teachers and “evangelizing” among policy makers. 

Just as the researchers should respect the teachers, the teachers must be convinced that the researchers are 

credible authorities not just on technology, but also on pedagogy and classroom management issues. If the 

teachers believe that the researchers are ignoring practical classroom issues, or are naïve about them, they will 

be less inclined to try the software. For this reason, it is important to have mixed expertise in the team deliver-

ing the training, such as a domain expert working in partnership with a teacher educator with experience in edu-

cational leadership. 

Requirement 3 notes the importance of strong leadership for morale, sufficient resources and support. TTM 

suggests this can be accomplished in two ways. The research team should act as educational leaders by innovat-

ing with a pedagogically sound approach. They should also encourage the teachers to lead educational innova-

tion in their own schools by introducing new classroom practice around technology and by training their col-

leagues. 

When preparing the training sessions, we recommend that the research team should include the activities of: 

instruction on software usage; extensive hands-on opportunities with software; modeling of appropriate peda-

gogic approaches; discussion of theory; mapping of the learning outcomes to the curriculum; reflection and class 

planning. As this is a lot of material to cover in any depth, we recommend that the courses run for substantial 

periods of time, either as an intensive training course over a period of days, or as a series of regular classes.  

Requirement 4 specifies that teachers should understand and have confidence in the use of technology, and re-

quirement 5 emphasizes the importance of giving the teachers time to practice. A large proportion of the train-

ing time should therefore be devoted to teachers using the software for themselves, working on the sorts of 

tasks their learners would undertake with the support of the research team. This has the added advantage of 

putting teachers back in the position of being learners which can give them additional insight and empathy in 

their learners’ experiences when they return to classroom. Time to explore and experiment with the new soft-

ware also encourages creative risk taking (see requirement 2).  

Accessible material which places the technology in the context of the underlying pedagogical theory is required 

in order to help the teachers make informed choices about how best to integrate the software with their exist-



ing teaching approaches, or whether they should consider new approaches. It is also helpful if the research team 

have mapped the curriculum outcomes to the activities around the technology (see requirements 6 and 7) be-

cause teachers are often under pressure to teach within a curriculum framework and will appreciate support in 

justifying new and potentially risky approaches to their managers. 

Reflection is an important component of continuing professional development, and time to consider the implica-

tions of the training on teaching practice should be built into the sessions. It should also be encouraged when 

the teacher is back in the classroom and attempting to evaluate the effectiveness of the project as it develops. 

Requirements 8 and 9 note that teachers need assistance in making decisions about how best to incorporate 

technology within their classes and how to put this in practice within a feasible plan. The teacher educator on 

the research team has a very important role to play here in ensuring that the training is likely to be put in prac-

tice in the classroom through the setting of achievable goals. Empowering teachers to plan their own classes 

around the technology respects their academic freedom and professional judgment, thus increasing the chance 

that they will be able to embed the project in their everyday practice. This does have implications for the re-

search designs which are appropriate, as not every learner will experience the same treatment. However, there 

are wide uncontrollable variations in results introduced by using data from multiple schools anyway (such as 

differences in teaching quality, socio-economic background, hardware). This does not invalidate the data; it 

simply necessitates the careful recording of the teaching approaches used and the use of appropriate statistical 

techniques such as multi-level modeling1. 

Initial training in the Making Games in Schools project 

In MGiS, 31 teachers took part in 2.5 day residential workshops either on the university campus or at a hotel. 

Laptops were provided for individual use during the course. All expenses were paid by the project. The MGiS 

project was in the fortunate position of having a 50% FTE researcher on staff, as well as funding for residential 

training courses and software for schools. 

We structured the sessions according to the sequence we wanted the teachers to adopt in their own classes: 

expert input was followed by time to explore, experiment, understand, apply, develop and consolidate, followed 

by time to reflect and share. The value of the plenary session at the end of each lesson was stressed, as was the 

time to play and explore as each new aspect of the software was introduced – play and reflection are two as-

pects of classroom practice which can be squeezed due to pressure of time, and yet they are two phases which 

are vital to effective learning.. Participants periodically reflected on how their experiences as learners might re-

late to the experiences their learners might face, considering the wider implications for the different types of 

learners in their classes, and for staff who would come on board at a later stage. Participants were also asked to 

reflect on how the pedagogy would fit with their existing approaches and consider whether their practice, or 

that of their colleagues, would change. They were encouraged to continue their reflections on their return to 

school, sharing their discoveries and developments with other participants via their blog, as well as encouraging 

their pupils to reflect on their experiences, all of which helped to guide and shape the project as it progressed. 

                                                           
1 Some Learning materials about these approaches are here: http://www.bristol.ac.uk/cmm/learning/multilevel-

models/ 



The training covered not only how to use the technology, but also the accompanying pedagogic approaches and 

background research and theory2. We gave research overviews where relevant at each stage - computing, gam-

ing, creativity, teaching, literacy, etc. This was much valued by the teachers and gave extra depth to the related 

practical sessions. We also provided manageable background reading (hard copy and blog links).  

 

Time was also given during the course to considering the content, planning and execution of the project, in dis-

cussion with fellow participants as well as the trainers; at times these sessions were divided according to the 

teachers’ subject expertise, allowing a focus on computing for some, and language and cross-curricular ap-

proaches for others. An experienced teacher trainer assisted the teachers in planning their lessons with the 

technology in conjunction with teaching colleagues. 

Data collection 
While the requirements identified above are applicable to all scenarios in which teachers are trained to use new 

technology, TTM is designed specifically with researchers in mind. From the researcher’s point of view, data col-

lection is the most important stage of the project because the data is necessary to evaluate the educational ef-

fectiveness of the technology. The problems of collecting data in the wild have been acknowledged in other sub-

fields of human-computer interaction. In order to address the problems relating to noise in the data introduced 

by realism, Lew, Nyguyen, Messing and Westwood (2011) recommend the use of a multi-method approach to 

data collection in which extensive behavioural measurements based on software logging is combined with inter-

view or questionnaire data to uncover users’ perceptions of the technology. Within TTM, software log files of 

learner interactions could be combined with information from assessment tasks built into the software, survey 

data on learners’ attitudes and interview data on teachers’ perceptions of educational efficacy. The teachers’ 

professional judgments about their learning are extremely valuable to assist researchers in interpreting patterns 

emerging from large volumes of log file data, and can give insight into anomalies in the learners’ attitude surveys 

or assessment scores. 

Teachers and researchers using TTM can be seen as striking a bargain: the teacher gets free continuing profes-

sional development and the means to educate their pupils in an innovative way. In return, they provide the re-

searcher with valuable data which will enable the researcher to evaluate and ultimately improve their technolo-

gy and further develop their theories. A potential problem is that the teacher, having received the training and 

support, does not keep up their end of the bargain by returning the requested data. We do not mean to imply 

ingratitude on the part of teachers, merely that they are under constant time pressure and are in a sense duty 

bound to maximize the time their learners spend in learning tasks as opposed to completing questionnaires for 

research purposes. This problem is compounded by the fact that there is often a critical time period for collec-

tion of data pertaining to attitudes or learning gains. Some approaches to solving this problem include making 

the final training session contingent on returning the required data, entering only teachers who return the data 

into a prize draw for a technology gift to the school and only granting further technology loans to schools who 

returned data on a project supported by an initial hardware loan. 

                                                           
2 Training materials (including the day by day plan of the workshop, some slides and information forms) are 

available at http://www.adventureauthor.org/mgis-training.html 



Data collection in the Making Games in Schools project 

At the training sessions, teachers were asked to co-operate in data collection in return for the free training and 

support we gave them. We asked them to get their pupils to complete an online pre-test attitude questionnaire 

immediately prior to starting the project, as well as a pre-test computational thinking quiz. After the last lesson 

of the project, they were asked to get their pupils to complete analogous post-test attitude and computational 

thinking tests. As our software is used on standalone computers, our log files could not be uploaded automati-

cally, so a student visited schools to manually collect the log files. The educational researcher from the team vis-

ited the schools towards the end of the first run of the project to interview teachers and pupils about their expe-

riences and observe lessons.  

We had some difficulty with collecting all the data we needed in the Making Games in Schools project. Typically 

teachers found that their learners were struggling to finish making their games within the allotted time for the 

project. In this situation, some teachers chose to spend the last class finishing the games rather than instructing 

the pupils to complete an online questionnaire.  

On-going support 
After the initial training, the teachers will require ongoing support. This is particularly useful in the first few 

classroom sessions when bugs and glitches become apparent. Responsive phone, email and site visits are crucial 

in trouble shooting problems before the teachers and learners become disappointed and discouraged about the 

project. This meets requirement 10 about removing roadblocks and limiting factors from teachers’ paths. 

Teachers may also benefit from a visit from a member of the research team with practical pedagogical experi-

ence to help them evaluate and reflect on how their new teaching practices are working. The other teachers 

involved in the training sessions can also be an important source of ongoing support, as specified in requirement 

11 which emphasizes the importance of a learning community. An online discussion group, wiki or blog ring can 

enable the teachers to document and share their own practice, encourage their peers and ask and answer prac-

tical questions. This also meets requirement 2, relating to providing examples of teachers’ success: good student 

work and teaching practice can be celebrated online in the teachers’ community. 

On-going support in the Making Games in Schools project 

Once the face to face training was finished, the MGiS teachers returned to their classes to implement their 

plans, armed with their course handbook full of walk-throughs and explanations reinforcing the practical experi-

ences of the course. They were offered ongoing support in the form of a visit from the experienced teacher 

trainer and ongoing technical support from a computer science graduate student both in person and remotely 

by phone or e-mail. Teachers offered each other support and advice through reflective blogs documenting their 

experiences. Support was also available in the form of tutorial videos and other material to download from the 

project blog.  Teachers also met to share their experiences after their first run of the project. 

Growing the project 
An aim of TTM is sustainability: the researcher should initially support the teachers’ development but should be 

aiming to reduce this support gradually until the point where the teacher can not only run the project on her 

own, but can also train other colleagues to take part, thus spreading the innovation more widely.  Once a project 

had been piloted, the teachers can be asked to share their knowledge with a colleague either at school, at a 

school in the same cluster or more widely. This can be achieved by the teachers asking colleagues from neigh-



bouring schools to visit in order to observe a class in action, or by teachers giving presentations at conferences 

(see requirement 2 about providing examples of other teachers’ success).  

If appropriate, teachers should be encouraged to keep running their projects year on year to build on their suc-

cesses. While the aim is to reduce the amount of researcher time to the project after the training and initial 

support period, it can be beneficial for the research team to host and facilitate regular ‘top-up’ meetings be-

tween teachers to maintain enthusiasm and share best practice (see requirement 10 relating to community 

building among teachers). 

Growing the Making Games in Schools project 

Once a project had been piloted, the teachers were asked to share their knowledge with a colleague either at 

school, at a school in the same cluster or more widely. The researchers assisted teachers who wanted to present 

their work at conferences by lending them copies of the software and giving technical support. 

EVALUATION OF TTM IN THE MAKING GAMES IN SCHOOLS PROJECT 
An evaluation of TTM in the context of the MGiS project is presented here as an indication to other researchers 

of the strengths and weaknesses of the approach. Our intention is not to present a full empirical evaluation of 

the Adventure Author software used in the MGiS project (see (Robertson,  2013)), but to consider the effective-

ness of the teacher training approach in this case study with respect to gathering ecological research data and 

championing educational/technological change. However, it is worth noting that in post-project evaluations, the 

pupils on the whole regarded the projects favourably: 67% of respondents agreed or strongly agreed that the 

project was fun.  

Each teacher who completed the exit survey noted that the impact on staff and pupils was positive and enthusi-

astic, e.g. “The project has created a buzz in the school and the classes are at full capacity.” When asked to 

comment on any surprises they had encountered during the project, teachers remarked on how the children’s 

achievements, enthusiasm, pride in their work and willingness to teach their peers had exceeded their initial 

expectations. For example, one teacher was pleased with “how [the pupils] took ownership of their game and 

took pride in developing it and sharing it with others.” The teachers also noticed an increase in attainment 

across a wide range of skills including literacy, logical thinking, collaboration and problems solving. 

We evaluate TTM according to the criteria of project completion, response rates for data collection, sustainabil-

ity and participant evaluation. Where possible we put our findings in context of previous educational technology 

studies although as noted above, there is a lack of similar longitudinal studies within our field to act as a baseline 

for comparison.  

Training and project completion 
In MGiS we trained 31 teachers from 19 organisations in a series of four 2.5 day residential workshops to use the 

Adventure Author game making software. Of these, five were primary schools working with 11 year old learners, 

one was a secure facility for educating young people with special behavior needs, one was a support unit work-

ing to support young people with special education needs, and the rest were secondary school working with 12-

14 year old learners. One primary school and the secure facility (12% of the teachers) dropped out after training 

but before starting a project. Several schools were delayed in starting their projects due to technical problems 

installing the software on the school computers, but they did eventually successfully complete a project. We 



loaned suites of laptops to three of the schools to enable them to run the project once it became clear that their 

school computers were not suitable. 

Our drop-out rate of 12% of the teachers compares favourably to a UK national ICT training scheme for teachers 

which had a 21% drop-out rate [11], although we acknowledge that as our participants were self selecting, they 

were more likely to persist than teachers undergoing mandatory training. 

Participation rates 

By the start of November 2010, when the project officially finished, 13 of the schools had completed exit surveys 

which indicated how many pupils took part in the project and how long each project ran. A total of 992 pupils 

took part in this initial 18 month period, for a total of 15,772 documented hours of learning with the software. 

The patterns of activity in the project varied between schools.  The mean number of pupils taking part in each 

school was 70, for a mean of 2 hours per week for a mean of 9 weeks.  To illustrate the range of projects ar-

rangements: one school adopted Adventure Author as an interdisciplinary project across 8 academic depart-

ments and used the software with all of the first and second year cohorts (308 pupils) for 3 x1 hour slots for 6 

weeks. In contrast, a team of literacy advisors working with pupils with special educational needs worked with 

15 pupils for 2 hours a week for 8 weeks.  

To put these figures in a financial or resource context, suppose a researcher had visited each of the 13 schools 

for two hours per week for 9 weeks (the average). This would have taken 234 hours of contact time, plus travel 

within the 50 mile radius of our university, plus the administrative overhead of organizing each visit. In contrast, 

in MGiS, we spent around total 66 person hours in contact time: 40 person hours running the training courses 

plus generally one researcher visit to each school (2 hours of contact time). In four cases we also provided more 

regular technical support via postgraduate students, but this cost is small. Therefore, by using the TTM method 

we managed to reach the same number of participants but using only ~28% of the researcher cost and the add-

ed advantage of sustainability. 

Data collection 
In terms of data collection, 744 children completed the pre-test survey and 225 completed the post-test survey 

(from only 7 of the original 13 schools. This represents a 75% return rate (per learner) on the pre-test and a 23% 

return rate on the post-test. Log file data was also accidently lost by two schools. The very low return rate on the 

post-test is obviously problematic, but how does it compare to survey return rates in previous research? Baruch 

et al’s meta-analysis found that surveys within the educational sector had a 57% return rate, with a standard 

deviation of 16 (Baruch, 1999). These rates are typically lower for online surveys (as used in MGiS) – Cohen et al. 

note that email response rates can be 20% or lower (Cohen, Manion, Morrison and Morrison, 2007).For surveys 

relating to teacher training, a previous study reported a response rate of 33% (Archambault and Barnett, 2010). 

Considered at a school level, our response rate on the post-test was 53%, whereas the response rate of English 

schools in the important international PISA educational achievement study was 64% in 2003.  

In summary, in terms of attitudinal data, the per pupil response rates in the post-test were low (although the 

per school response rates are healthier) but these figures are not unexpected given documented poor response 

rates from survey data. The access to log file data was very beneficial, as it enabled us to study patterns of 

learner behavior in depth and volume.  



Sustainability 
After the end of the funding period, all but two schools decided to run the project again with new cohorts of 

students, generally with more pupils involved. In one of the schools, which will not continue, the teacher moved 

to a different school where she then started the project with her new pupils. In the other, the school upgraded 

their operating system and so the software did not operate sufficiently well to continue. Seven additional teach-

ers who did not take part in the training offered by the researchers were coached by colleagues to run the pro-

ject in their classrooms. Additionally, in one particular school, the lead teacher worked very hard to integrate 

the project right across the curriculum, thus involving 18 other staff members in art, music, drama, home eco-

nomics and business studies. From the perspective of disseminating the project to a wider audience, six teachers 

gave presentations about their work to other professionals outside of their schools, two at a national confer-

ence. 

Two schools which were not involved in MGiS during the funding period have now successfully completed a pro-

ject, having become interested in participation after visiting a neighboring school to observe a class in action. 

Thirteen schools ran projects in the year after the funding ended. Assuming the average figures from the first 

year from which we have data (2 hours per week for 9 weeks), this is equivalent to a further 234 hours of con-

tact time which stemmed from the original 66 hours of training, without taking into account the 9 additional 

teachers who were not trained but who took part due to encouragement from colleagues.  Thus, the TTM 

method has continued to bring benefits beyond the initial funding, and is likely to continue to do so.  

Evaluations from participants 
The teachers were very positive about the residential training in their post-workshop evaluation forms. They 

appreciated the pedagogical discussions as much as the technological training as illustrated in this representa-

tive comment “I especially liked the way that the course was embedded in the broader context of professional 

development, learning theory etc., but without detracting from the core tasks of understanding how to use the 

software in the classroom.” They also valued the classroom ongoing support, e.g. “Excellent on-line support and 

supportive visits.” In post project interviews, the teachers reflected on how their pedagogical approaches has 

changed during the project. They reported that they enjoyed the chance to try new approaches such as pupil-

exploration, pupils finding and sharing answers and greater use of group work. Some teachers less-used to using 

technology in their lessons gained in confidence and enjoyed moving away from traditional paper-based ap-

proaches, and others gained the confidence to take a less teacher-led approach to their lessons, having seen 

how successful it can be to let children work out the software for themselves. Other teachers commented that 

they enjoyed the opportunity to be learners once again, learning from the pupils as well as their colleagues. One 

teacher added an interesting additional perspective on this: “And the children enjoyed seeing me as a learner, 

too!” 

Finally, the MGiS mentor (an experienced science communicator appointed by the funder to advise on the pro-

ject) offered the following evaluation. “Teachers are overloaded, they will take on new resources only if 1) they 

are mandatory or 2) they understand they offer real value and are worth them investing time and energy to in-

tegrate them into their teaching practice.  The MGiS training gave the teachers’ time to engage with the project, 

they had a personal experience of the power of Adventure Author to engage and excite.  They could see the rich 

learning environment it provided and the potential to add to it.  The presence of a support system gave them 

the confidence that they would not be left floundering with IT issues – probably a major disincentive for most 



teachers.” He also commented that the training made the teachers feel valued, which was an important inten-

tion behind the method. 

Summary of the MGIS evaluation of TTM 
MGiS, which implemented the TTM, was successful in terms of recruiting, training, and supporting teachers to 

embed innovative software in the classroom. As with any project, we have encountered difficulties along the 

way, not least with collecting data. The volume of data we have collected has been sufficient for our purposes, 

but the low survey data return rate (per learner) has been frustrating (if not entirely unexpected). There was a 

high successful completion rate, with teachers reflecting positively on changes to their teaching practice as well 

as benefits to learners’ motivation and attainment. In terms of resources, the method enabled us to reach the 

same number of learners we could have reached with more traditional researcher visits but with 28% of the 

cost. The seeds appear to have been sown for sustainability as evidenced by the fact that the majority of the 

schools are continuing the project with new cohorts and that new teachers have been trained without the inter-

vention of the researchers. This represents a considerable return on investment for our funders (ultimately the 

UK tax-payer). 

We invite other researchers to replicate our work. The most recent version of the software which we deploy in 
schools is at http://www.flipproject.org.uk/get-flip/ and the source code can be found at 
http://code.google.com/p/flip/. Raw data from the attitude questionnaires issued to pupils at the end of the 
project can be found here: 
http://www.macs.hw.ac.uk/~judy/MakingGamesinSchoolsComputingHabitsDataAllPupilsFrequencies.pdf. Fur-
ther data is available on request. 
We believe that the TTM could be adapted to other domains within IDC, although it would require a literature 

review and experience of challenges in technology deployment and training of stakeholders within the new do-

main to ensure that it is adequate. The stages of the more general method would be: recruiting and training key 

stakeholders, putting in place data collection facilities, providing a mechanism for on-going support for the 

stakeholders and the children and planning how to project will be developed over the longer term. The term 

“stakeholders” here refers to enabling adults who help children use the technology e.g. parents, carers, family 

members, club leaders, nursery workers, medical staff, artists and so on.    

GENERAL RECOMMENDATIONS FOR MATURING IDC RESEARCH 
Critics might wonder whether TTM is necessary – surely it is common sense? The focus on teacher training de-

scribed in the TTM method is clearly absent in recent IDC literature.  For example, an analysis of the papers pub-

lished in the Interaction Design and Children 2011 conference3 indicates that it is not common for IDC research-

ers to conduct longitudinal evaluations, and extremely rare for papers to consider teacher training or how their 

technology might be integrated sustainably within the education system. Of the twenty four long or short pa-

pers, demos and workshop papers which mentioned design or evaluation work in schools4, only four described 

                                                           
3 The most recent proceedings available on the ACM Digital Library at the time of writing 

4 We searched the IDC 2011 proceedings on the ACM Digital Library for the word “school”, and then used a text 

search in each paper for first “school” and then “teacher” to rule out papers which were miscategorised in the 

library. We believe that the IDC conference is a reasonable snapshot of prevailing practice within the 

community. 

http://www.flipproject.org.uk/get-flip/
http://code.google.com/p/flip/
http://www.macs.hw.ac.uk/~judy/MakingGamesinSchoolsComputingHabitsDataAllPupilsFrequencies.pdf


longitudinal projects (17%).Fourteen of these papers involved teachers (58%), and teachers were involved in 

designing learning materials in or around the technology in seven of the papers (29%). Five of the papers in-

volved multiple schools, although some of these were vague about exactly how many schools were involved 

(20%). However, none of the papers indicated how teachers were selected, specified if or how the teachers 

were trained, whether or how the teachers were offered ongoing support or discussed the researchers’ plans for 

sustainability. We are not arguing that all research and publications should be required to consider these issues, 

but the fact that so few of the papers consider teacher training and sustainability suggests to us that it is not 

obvious to most researchers. 

While the TTM focuses on educational applications, we believe that the principles behind the method can be 

usefully extended to the IDC field as a whole. As IDC reaches its second decade, it is making a transition from an 

exciting new domain of study into a more established area of scientific enquiry. The maturation of the field will 

require a shift in focus away from technology innovation and towards longitudinal replicable research findings 

from real world settings. In their review of published IDC papers since the conference began, Yarosh and col-

leagues noted that 43% of papers report the development of a novel system for children, and that there is an 

increasing trend towards this paper type in later years of the conference (Yarosh, Radu, Hunter and Rosenbaum, 

2011). The authors commented that the decline of the proportion of papers focusing on methodology was con-

cerning and called for more papers which report long term evaluations. As we have observed in this paper, a 

longitudinal perspective is necessary in education, as learning occurs over time. However, this point can be ex-

panded to the whole field of Interaction Design and Children on the grounds that childhood is about develop-

ment over time. Indeed, in all the domain areas categorized by Yarosh et al. – social interaction, learning, ex-

pression, play and personal growth– changes in interaction patterns over time are key. As only 6% of the papers 

considered design and evaluation in an authentic context, the authors also encouraged  researchers to design 

for entire socio-cultural systems. 

Replication is a cornerstone of the scientific method. For science to progress, it is necessary for independent 

teams of researchers to repeat studies to establish whether promising initial results are consistently found using 

the same experimental set up, or whether they have arisen by chance. However, this is not something which has 

traditionally been prized within our parent discipline; at a CHI 2011 panel session it was observed that “As a 

community we are not encouraged to first replicate and then extend. Instead, we are encouraged to differenti-

ate into novel spaces, design novel interfaces, and run novel experiments that create new insights into human 

behavior.” (Wilson, Mackay, Chi, Bernstein, Russell and Thimbleby, 2011; p1). There is now a special interest 

group in replication at CHI which aims for a specific track at CHI 2013 to incentivise researchers to replicate (Wil-

son, Mackay, Chi, Bernstein and Nichols, 2012). It is our view that because Interaction Design and Children val-

ues the development of socially useful technology, we should be sure whether the technology actually brings 

the intended benefits to the target user group. That means that our research should not stop at the first explor-

atory study; researchers should go on to run a confirmatory study and encourage other teams to replicate the 

results.  

Encouragingly, the call for papers for IDC 2013 actively invites papers which report on “Replication studies that 

provide novel perspectives”. While we welcome the move towards replication, we note that replications which 

do not provide novel perspectives are valuable although they may appear unglamorous. Be that as it may, even 

where replication studies are encouraged, researchers may not have access to the relevant software and data 

necessary to run replications, and the methodology used in the original research may not be described in 



enough detail. We therefore recommend that the new Child Computer Interaction Journal and the Interaction 

Design and Children conference foster sustainable, replicable real world research by: 

a) Encouraging researchers to publish longitudinal studies with adequate numbers of participants in naturalistic 

settings by ensuring that reviewing criteria do not insist on technical innovation, and that reviewers consider 

criteria relating to the naturalism and duration of the evaluation. 

b) Explicitly valuing and publishing replication studies and actively supporting this by i) promoting data sharing 

between researchers and ii) facilitating the sharing of software applications. As there are challenges in achieving 

such sharing of results and technology, we briefly review efforts in other scientific communities as a source of 

guidance. 

Data sharing 
One key barrier to greater replication of studies is the lack of widespread data sharing in the field. It is, at pre-

sent, very rare for IDC researchers to make data freely available online for other researchers to access. Data 

tends to be shared within research groups and between collaborators, but no further. 

If other researchers were to adopt a method such as TTM for promoting sustainable projects in which teachers 

or other practitioners continued to gather data for some years, there would be a great opportunity for re-

searchers with common research interests to capitalise on the resulting large data sets to shed light on their 

own research questions. However, setting up the infrastructure for automatically collecting and sharing data is 

challenging. A regrettable limitation in Making Games in Schools was that we were unable to automatically up-

load log files to our servers, partly due to the restrictions of internet connectivity imposed on the school net-

works for reasons relating to internet safety for the children. This is an issue which we would address as a mat-

ter of priority in future projects. 

The challenge of encouraging greater sharing of data is by no means limited to researchers in the IDC or the 

broader HCI research field. Recently Tenopir et al. concluded that “scientific research in the 21st century is more 

data intensive and collaborative than in the past. The current data sharing practices in a number of scientific dis-

ciplines, and perceptions of the barriers and enablers of data sharing were recently examined through large 

scale survey research (Tenopir, Allard, Douglass, Aydinoglu, Wu, Read, Manoff and Frame, 2011). The authors 

surveyed academics from disciplines which included social sciences and computer science/ engineering, along-

side the natural sciences and medicine. They found that there are some entrenched barriers to data sharing and 

preservation embedded in the practices and culture of the research process, as well as in individual researchers. 

Concerns about receiving proper credit for the data used was one key issue raised, along with a perceived lack of 

time and funding. The recommendations which came out of this research suggested new mandates for data 

management plans from national and international research funding bodies. Such structures are already in place 

in many countries. The National Science Foundation-sponsored DataNET aims to bring attention and resources 

to the issue and make it easier for scientists to apply sound data management principles, whilst RCUK have a set 

of common principles on data management, which encourages the sharing of data where legal, ethical and 

commercial constraints allow. 

In general, the practice of data sharing is more common in natural sciences and medicine, although great chal-

lenges still remain. An article in Nature’s 2009 special issue on the topic of data sharing  (Nelson, 2009) dis-

cussed some of the blocks on the practice. A lack of infrastructure to support sharing of data is something which 



many academics raise as a problem, although Nelson highlights the case of a large and expensive institutional 

data archive which remained largely empty, despite staff members having professed a need for the facility prior 

to its creation. A further difficulty is deciding on a standardised format for data, and associated metadata. This, 

Nelson argues, is easier in some disciplines than others. The sequencing of genomes is an example given of an 

area where data is reasonably standardised, whilst data from environmental scientists on the spread of pollu-

tants is held up as an example of an area where common standards are much less obvious. Of course, the chal-

lenge of creating standard formats for data in the area of IDC would likely be greater still, given the multitude of 

approaches and methodologies. 

One view put forward in Nelson’s article is that data sharing will not be widespread until it is made a require-

ment by funding bodies. As noted above the bodies such as the National Science Foundation (NSF) and Research 

Councils UK (RCUK) are keen to encourage data sharing, but cannot currently make it compulsory due to the lack 

of infrastructure and the high levels of work required to achieve open sharing at present. Another possibility 

would be for individual publication venues to make data sharing compulsory, and if necessary, provide online 

repositories for this purpose. There may be concerns that authors will simply submit their research publications 

elsewhere while such stipulations are in the minority. However, a number of journals have started to move in 

this direction. Public Library of Science journals make publication contingent on the data being made freely 

available where the mechanisms exist for this, and under the condition that the correct attribution is given for 

its use (Patterson, 2006). 

Bechhofer et al.  propose the need for a ‘meta-science’ which encourages data sharing (Bechhofer, De Roure, 

Gamble, Goble and Buchan, 2010). They discuss the idea of ‘research objects’, structured aggregations of re-

sources that support the sharing and reuse of data. Key features included in their proposed research objects ap-

proach includes support for replication with methodology, metadata, credit and attribution details being docu-

mented and traceability assured.  

A positive move towards data sharing for the IDC community would be to invite experts in scientific data sharing 

to run a workshop at an IDC conference to begin to gather requirements for a system appropriate to our sort of 

research.  The output of such a workshop could be used to plan how both the CCI journal and the IDC confer-

ence proceedings could archive data for future use. 

Software sharing 
In order to successfully replicate and extend previous studies on children’s technology, researchers need access 

to the software used in the original work. This is currently often not possible, as the software might not be re-

leased by the original team, or the version used in the published work might no longer exist. One approach to 

meeting this goal is to utilise a FOSS (Free and Open Source Software) methodology. This ethos allows for the 

free use, redistribution, and modification of software (O’Hara and Kaye, 2003). From a software development 

point of view, there exist a number of merits to adopting an open source approach, including a less-expensive 

development approach, greater innovation (Wheeler,2004)  and good community support (Morgan and Finne-

gan, 2007). Within academia, FOSS is less widely adopted and evaluated, with less quantitative support for how 

adopting such an approach can aid a community. However, recently the emergence of certain case studies high-

light how successfully adopting a FOSS approach can be of large benefit to researchers. ROS (Robot Operating 

System) (Quigley, Conley, Gerkey, Faust, Foote, Leibs, Wheeler and NG, 2009) an open source operating system 

to control robots has become one of the best-used, universal operating systems within robotics. Through its 



open source nature, ROS prevents robotics engineers from having to “reinvent the wheel”, allowing increased 

efforts towards interesting engineering challenges. 

One approach to aid in the sharing of software amongst practitioners would be to host research systems within 

an online repository such as GitHub5 . GitHub provides free accounts to open source projects, allowing a system 

to not only be hosted for free download and use, but also providing a forum for developers to evolve and im-

prove upon work. With many research based software systems developed and tested within closed laboratories, 

GitHub provides a simple forum to share a system with the public at large. With GitHub also adopting various 

‘social network functionalities’, developers are encouraged and motivated to work on projects they may not ini-

tially have been familiar with. To this end, GitHub can also be utilised to add additional functionality and meet 

further requirements that were not possible within the confines of a research project.  

In the Making Games in Schools project, the original Adventure Author software was released as an open source 

project on Google Code. This was then extended in other research directions in the Narrative Threads and Flip 

plugins which were developed at a different university. It has also been used for student projects at both institu-

tions. There was considerable advantage to the Narrative Threads and Flip teams, as they did not have to rede-

velop the basic educational features of Adventure Author, and were thus able to concentrate on the features 

relating to their core research interests. A further advantage of TTM’s sustainability was that the Flip team were 

able to engage with teachers from the Making Games in Schools project for their own evaluation, even after the 

funding of MGiS ended. 

Of particular interest to the IDC community, should be the notion that by releasing a system using an open 

source license, more children may not only benefit from the use of the system but also the exploration of the 

system’s background. An open source license provides the opportunity for the users to “look under the hood” 

and benefit educationally from the opportunity to see how such a system works. O’Hara and Kay identify open 

source software as “a channel, method, and technology to teach and learn computer science” (O’ Hara and Kay, 

2003). 

To summarise, sharing software amongst a community has a number of benefits. By allowing other practitioners 

to easily use, and possibly even modify and evolve existing systems, the community can more readily replicate 

results and build upon previous foundations. We recommend creating an IDC community on GitHub or similar 

system in order to foster increased sharing and collaboration between practitioners. For example, papers which 

describe new systems could, where licensing allows, be submitted along with a link to a source code repository. 

The version of the code used for the experiments would be clearly indicated. 

CONCLUSIONS 
In this paper we have argued that the Interaction Design and Children community should shift emphasis away 

from technology innovation and towards reporting longitudinal replicable research findings from real world set-

tings. In our own domain of educational technology, we suggest that key to achieving this is appropriate and 

effective teacher training. Understanding how best to approach teacher training remains a challenge for re-

searchers working in this application area. While practitioners have begun to approach the problem, there exists 

no formal method for researchers to adopt when trying to embed technology in the classroom. TTM aims to 
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guide researchers who wish to embed their work within a classroom in a sustainable, valid, and effective man-

ner, to the benefit of themselves and their end users. By examining the available literature on teacher training 

practices we have abstracted a list of 11 key requirements and integrated these with data collection objectives 

in a formalized method of teacher training; the Train the Teacher Method (TTM). The use of TTM should result in 

more effective teacher training and allow more valid research and greater societal impact. We believe that the 

TTM method could be successfully adapted to other domains of interest within IDC.  We also recommend that 

editors and conference organisers within the IDC community support researchers who wish to publish results 

from sustainable real world interventions by ensuring that reviewing criteria do not insist on technical innova-

tion, and that reviewers consider criteria relating to the naturalism and duration of the evaluation. Further, we 

recommend that the new CCI journal seize the initiative within the parent discipline of HCI by actively encourag-

ing replications of studies by different research groups through facilitating data and technology sharing. We 

hope that these recommendations will be of assistance to IDC as it matures into its second decade, and that our 

end users will reap the benefits.  
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