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§How can the combination of text, sound, image and 
interactivity be used to generate insights into student 
model-based reasoning  in relation to physical and 
chemical change? 



§ Modeling and model-based reasoning have been 
recognized as signature practices in sciences 
regardless of domains or specialisations (Giere, 1988; 
Nersessian, 2008). 

§ Models are recognised as a bridge between scientific 
theory and the world-as-experienced (reality) 
(Tiberghien, 1994; Gilbert, 2004). 

§ Models are forms of argument that are mobilised to 
support socially grounded claims about the nature of 
physical reality (Lehrer, Shauble and Lucas, 2008; Lehrer 
and Schauble, 2010). 

§ At its basic level, a model is an analogy that varies in its 
complexity, ranging from literal similarity to pure 
relational structure (Lehrer, Shauble and Lucas, 2008; 
Nersessian, 2008).

(Tiberghien, 1994)



§ Integration of two areas of research in science education: multiple representations 
and multimodality (Tang, Delgado, & Moje, 2014). 
§ Multiple representations: how the use of multiple representations can support student 

learning; longer timescales and larger compositional grain sizes
§ Multimodality: how students make sense of a representation; shorter timescales and finer 

compositional grain size. 

§ The issue of how to re-represent multimodal interactions has become a key issue 
for video-based research in education. 

§ Transcribing should be considered as a socially and culturally organized practice 
of knowledge production (Bezemer & Mavers, 2011).



• transforms phenomena 
observed in a specific 
setting into the objects of 
knowledge that animate 
the discourse of a 
profession

Coding

• makes specific 
phenomena in a complex 
perceptual field salient 
by marking them in some 
fashion

Highlighting

• assembles salient aspects 
of specific phenomena in 
the form of 
representations  

Producing and 
articulating 

material 
representations

Professional Vision: 
“socially organized ways of 
seeing and understanding 
events that are answerable 
to the distinctive interests of 
a particular social group” 
(Goodwin, 1994, p.606).



§ Two single sessions in a specially designed learning classroom (Science of 
Learning Research Classroom) at the University of Melbourne with 10 wall and 
ceiling mounted video cameras with zoom and tilt capacity, and eight radio 
microphones, controlled from a room with visual access.

§ Session plans consistent with the Year 5/6 curriculum at the school were 
developed and negotiated with the teachers who took their own class (24 students) 
for one hour. 

§ Single sessions were conducted for the topics of: physical and chemical change 
(science), painted cube (problem solving task in mathematics).



VIDEO DATA – MULTIPLE PERSPECTIVES

Table 
camera
(front on)

Teacher 
camera
(front on)

Table 
camera
(top down)



Explain using prompts:
- Imagine zooming in 
(magnifying millions of times)
- Make drawings
- Or construct models (use 
playdough and toothpicks)
- Use the above to explain your 
observations

Predict / Observe / Explain

Write (or draw) predictions and 
subsequent observations
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§ How to define and identify “reasoning” (grain size and time scale)? And what did 
we leave out during this process? E.g. the embodied tacit doing?

§ Identify what constitutes “a model” and the roles of the models in reasoning for 
science

§ In what ways and in what circumstances generalisation can be made in relation to 
the levels of reasoning and modeling identified? What did we learn?


