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Laboratory discourse 
through the lens of multidimensional learning
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Agustian, H.Y. (2022). Considering the hexad of learning domains in the laboratory to address the overlooked aspects of chemistry education and 
fragmentary approach to assessment of student learning. Chemistry Education Research and Practice, 23(3), 518-530. 

Comprehensive assessment of  learning 
focus on social and epistemic domains

How do social interactions related to learning unfold 
in the university chemistry teaching laboratory? 

Which types of discourse can be characterised during 
co-construction of meaning in the laboratory? 

What is the structure of connections between those 
types of discourse in this context?

Laboratory discourse

• Discourse analysis to understand social interactional process of learning 
in the lab

• Insight into epistemic practice (Kelly 2021) and epistemic frame (Shaffer 
ea 2016)

• Multidimensional learning (Agustian ea 2022)
• Multimodal representations (van Rooy & Chan 2017)
• First order vs second order analysis of student learning
• Microanalytic approach vs Big Data

Student learning and lab instruction

Results
Students interact with peers and instructor with a well-defined purpose, 
mainly to perform experimental protocols, in which they solve problems 
collaboratively, negotiate meanings, make sense of observations, and keep a 
good habit as a scientist in training

Alice: This looks suspicious. 
Belle: Mmm. What have you stuffed in? … It looks like there will be such a slight precipitate. 
A: This is your... Hydrochloric acid and silver nitrate... 
B: Oh, I think there's a slight precipitate. 
A: Yes, it's probably a bit of a precipitate of... 
B: Yes, there will be a little silver... 
A: ... Chloride, yes...

• Four types of discourse (conceptual, procedural psychomotor, 
instrumental, and epistemic discourse) are represented to various extents.

• Both pairs (Alice & Belle – Claire & Daisy) lean towards instrumental-
procedural.

Not much discourse on concepts, but when there is, it may provide useful 
insight into theory-practice conundrum, how knowledge-in-use unfolds in 
the lab. 

Odette: Now it has stabilised on 65. 
Teacher: So writing in 65.64 may be a good fit. 
Belle: We just need to leave it in. 
Teacher: In any case, you can let it be, … and if you have to measure it again, if it looks strange. 
Claire: In other words, it's the same thing as we use as the positive. 
Alice: You have all the measurement settings. 
Belle: Yeah... I think... I just thought it was, ha ha. I don't think I have the other. ... No, it is called reaction kinetics. Oh my God! Yes... ha ha. 
Then we just have to write... A form... 
Alice: We just need to write...

Structures of connections are similar within and across pairs, which indicates 
distributed cognition (Hutchins 2001) in the lab, where cognitive processes 
are centred on a common set of objectives. Other interacting students not 
belonging to the pairs (Odette, Oakley, and Olive) have different structures. 

Audio & video rec (4 cameras) of 3.5 hours experimental work on electrochemistry in pharmaceutical physical chemistry lab (ca. 60GB)
Verbatim transcripts (2 pairs, 4019 lines of utterances, nonverbal cues etc)
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