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Open-ended project -based learning activites are rooted 

in constructivist, student-centred, growth-based 

pedagogies which emphasise a trial and error learning 

process over perfect end results. (Cukurova, Avramides, 

Spikol, Luckin, & Mavrikis, 2016; Berland, Baker, & 

Blikstein, 2014; Papert, 1993). In addition, open-ended 

projects offer students the chance to externalise their own 

interpretation of the ideas they are exposed to, associate 

them with previously existing concepts and in that 

process, expand their corpus of personal understanding 

(Duckworth, Yeager, 2015; Polman, 2006). The open-ended 

aspect of project-based learning is explored in the 

educational theory literature via the concept of 

appropr iat ion , as the self-constructive component of 

activity (Poizat, Haradji, & Ade, 2013; Wertsch, 1991). 

However current project-based learning assessments are 

usually based on the resulting end-product of the project, 

such as an artefact or a portfolio, overlooking the actual 

cognitive and development processes that occur in  t he 

process (Black & Wiliam, 2010; Resnick et al., 1998), such 

as appropriation.
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The study uses t race log dat a which stores every version  

of the students? work to produce visualisat ions which 

showcase the exper im ent at ion process, during the 

project timeline, independent  of  f inal out com es. 

Drawing upon quantitative ethnography (Shaffer,2017) 

and the theory of appropriation (Rogoff, 2005; Wertsch, 

1991), the trace logs data was structured across three 

dimensions of var iet y, validit y and com plexit y to 

characterise the students? actions (Fry, 2007). Aspect s of  

st udent s? appropr iat ion  of the SAM Labs kits are 

discussed as they emerge from comparisons between 

students' experimentation process.
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The data was collected at a London school, during a 

real-life Design and Technology project spanning over six 

months, with 18 children aged 10-12. The children built 

in t ell igent  board gam es, inspired by traditional games 

but enhanced with elect ronic behaviours build using 

the SAM Labs blocks, such as automatic dice, trap doors, 

light and sound effects as the players progress on the 

board. Each version of the virtual circuits was logged to 

record the m odif icat ions students make to their 

artefacts. These provide a versioning of the graphs 

throughout the project timeline. Each log record contains:

- The blocks which make up the virtual graph

- The connections between blocks

- The timestamp of the version
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From the visualisations, appropriation comes through in 

various forms:

- the different blocks used to achieve the same goal

- the different experiments of achieving the same goal

- the different contexts of using the same block

- the different experimentation volume

- the different final implementations 

3 em erging t hem es from initial explorations with 

teachers:

1) showing the construction journey in full has value in 

understanding individual students' nuances

2) cross-contextual applications of the same functionality 

can differ significantly

3) emerging tensions between complexity, variety and 

validity as students experiment

The journey is the destination: Process-oriented data visualisations to explore 

appropriation in open-ended robotics
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