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The papers in the Strand 2 section of the eProceedings demonstrate the breadth of research 
within the strand, focusing on epistemological and ontological features of learning science, 
cognitive aspects of learning including representational work, and their links to emotions and 
attitudes, and the impact of different contextual and social features of the learning environment. 

In this 2017 conference the paper set can be grouped into a number of themes of current interest. 
One theme is that of informal or out-of-school learning environments. Julia Suckut takes the 
contemporary interest in Germany in out of school laboratories and, making the point that these 
vary greatly in their approach while drawing on a common justification of authenticity of the 

used in further research on the relevance of these environments for learning and motivation. 
-

compared to university based labs on learner interest in chemistry. They showed a complex 
pattern of response but more positive results for the mobile lab. Dorothee Brovelli and Markus 
Wilhelm showed that a woodlice workshop associated with a science centre visit led to 
enhanced learning with no compromise in motivation, and further that a prior school based 
preparation lesson enhanced inquiry skills outcomes, thus demonstrating ways of optimising 
the outcomes of these visits. Margaret Blanchard and colleagues describe the effects on 
underrepresented students in the US, of programs of visits to STEM Career clubs. They used 
expectancy value theory to show strong motivation but no clear gain in content knowledge. In 

Swedish Science-Technology competition found students could not identify formal conceptual 
learning gains but were very positive about the competition as enhancing the social 
environment of the classroom through project based learning.  

A number of the papers explore factors affecting learning and attitudes. Andrew Howes and 
colleagues at Manchester take the Bernsteinian notion of control as a critical pedagogical 

a participatory photography design to explore students in disadva

Samuel Wheeler and Margaret Blanchard from North Carolina examine choice in context of 
physics problems to show enhanced engagement and learning, differentiated on gender lines. 
Irene Drymiotou and colleagues from Cyprus examine the use of career-based scenarios and 
show these enhance situational interest, with three conditions associated with positive results. 

everyday or theoretical contexts to form the basis of further investigative inquiry, and the 
conditions under which this could lead to productive work. Dennis Kirstein and colleagues 
explore the effect of grouping strategies on performance in inquiry learning, as a differentiated 
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guidance strategy. They found no direct effect from grouping but that feedback support led to 
enhanced outcomes. Cornelia Stiller and colleagues compared students engaged with practical 
work and analysis with those engaged with the analysis and reasoning only. They found the 

ition, and motivation (using intrinsic 
motivation theory). Eloisa Oliveira and Brazilian colleagues explored the advantages of videos 
featuring presenter gestures compared with non-gesture conditions to find no difference 
between groups. They did however find constant spontaneous gesturing between subjects 
discussing physics events, leading to a conundrum as to the affordance of gesture to support 
learning. Finally, Bruce White from Adelaide undertook a survey of secondary students to 
ascertain their perceptions of what was important for effective studying. He found interest and 
effort to be the key features, consistent across subjects, and that there was an association 
between deep approaches to learning, and successful study skills. 

 

Birgitta McEwen provides a theoretical account of epigenetics as a possible explanation for 
experimental findings concerning the effect of physical education on learning across subjects. 
She argues for an increase in physical activity in the curriculum.  

T
Giovanni Ravaioli and Olivia Levrini interviewed students who did not accept quantum 
interpretations. They identified epistemic refusal as the basis for refusal for some students but 
also ontological and cognitive dimensions such as difficulties with spacetime visualisation. In 
a related paper, Malgieri and colleagues use markers in interviews to examine the processes of 

 
idiosyncratic voices on their take-up of epistemological positions, and personal identity 
construction.  

different prompting conditions. The differences showed up in representing unfamiliar contexts. 

a more constant aspect of teaching and learning. Thomas Plotz and Fanny Hollenthoner 

to earlier studies students did not associate radioactivity with the Fukushima disaster, and that 
there was an increased association with cell phones and computer monitors, associated with 
increased exposure to media.   

Finally, two papers explore the link between academic performance and emotion. Antonia 

positive and negative emotions and their physics and chemistry grades. They found a highly 
significant link. Jose Marcos-Merino and colleagues explored the association between learning 
outcomes and emotions over the longer term, and different settings. They found an association 
that was sensitive to context, and differentiated on gender.  
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