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“Imagine two sushi chefs: one who makes every piece perfectly 
but routinely makes the same few types over and over (classic 
or routine expertise),  and one produces new menus frequently 
(adaptive expertise)”   
- Hatano & Inagaki (1986) 

Photo by Fadya Azhary on Unsplash Screenshot of video by Make Sushi on Youtube 

https://unsplash.com/@fadsphoto23_?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/sushi?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://www.youtube.com/watch?v=pL6w2pL36Rg


Adaptive Expertise Project Overview
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Project aims: to improve theoretical and practical 
understanding of the nature and development of 
primary teachers’ adaptive expertise in interdisciplinary 
mathematics and science.

Key research questions:

1. How can primary teachers’ adaptive expertise in 
interdisciplinary mathematics and science be 
characterised in terms of components and levels?

2. To what extent, and how, does primary teachers’ 
adaptive expertise change and develop during a 
trajectory across three school years aimed at 
interdisciplinary mathematics and science in a co-plan, 
co-teach and co-reflect approach?



Adaptive Expertise components (Yoon et al., 2019)
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Flexibility: the ability to opportunistically plan, change 
enactments faster than non-experts, and flexibly and 
critically apply their knowledge to new situations while 
constantly learning.

Deep-level understanding: addresses the need to not only 
have acquired content and pedagogical knowledge, but to 
have a deep understanding of it in order to use such 
knowledge effectively.

One’s ability to integrate aspects of teacher 
knowledge in relation to the teaching act 
with the goal of improving outcomes while 
responding to their specific contexts.

One’s ability to engage in reflection, 
conscious deliberation, and regulation 
processes.

One’s ability to recognise meaningful 
patterns quickly, allowing one to attend to 
deeper-level problem solving and in turn 
perform at a higher level. 

Deliberate practice: addresses the need for teachers to 
receive feedback about and reflect upon their teaching 
either directly from their observations, from student 
outcomes, or from outside perspectives, with the intent to 
shift their practice based on feedback and reflection. 

Component Manifestation



Purpose of video survey instrument

• Identify variation in teachers’ 
adaptive expertise. 

• Compare their adaptive expertise 
over the three-year period, that is at 
the beginning and end of their 
engagement in the project. 

• Responses will be analysed to identify 
evidence of the three characteristics 
of adaptive expertise – flexibility, 
deep-level of understanding and 
deliberate practice.
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Design process for AE-VS instrument

Team meeting to make final selection of video items and the wording of MC options for each 
item. 

Independently viewing the two lesson videos to identify students’ mathematical and 
scientific thinking that challenges teachers’ ability to respond to students.
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Using a spreadsheet to record our critical moments, connection to theoretical framework 
and possible open items.

Team meeting to compare selected challenging moments and discuss and relate these 
moments to theoretical framing of AE.

Compiling possible video extracts to a common list for final discussion.

Team meeting to discuss question structure: MC vs Open-ended.
Drafting of multiple-choice items with audio explanation (Phonic) for the video extracts.

Step 6

Step 5

Step 2

Step 3

Step 4 

Step 1



Review of lesson videos
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Independently viewing the two lesson videos to identify students’ mathematical and scientific thinking 
that challenges teachers’ ability to respond to students.

Using a spreadsheet to record our critical moments, connection to theoretical framework and possible 
open items.Step 2

Step 1



Results of individual/group review of lesson videos

9

Team meeting to compare selected challenging moments and discuss and relate these moments to 
theoretical framing of AE.

Compiling possible video extracts to a common list for final discussion.

Step 3

Step 4 



Results of individual/group review of lesson videos
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Team meeting to make final selection of video items and the wording of MC options for each item. 

Team meeting to discuss question structure: MC vs Open-ended.
Drafting of multiple-choice items with audio explanation (Phonic) for the video extracts.

Step 6

Step 5
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Results of individual/group review of student artefacts

Independently viewing the two lesson videos to identify students’ mathematical and scientific thinking 
that challenges teachers’ ability to respond to students.

Using a spreadsheet to record our critical moments, connection to theoretical framework and possible 
open items.Step 2

Step 1
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Results of individual/group review of student artefacts

Individual review 
by 3 researchers

Group discussion 
by 3 researchers

Group discussion 
by all researchers

Team meeting to compare selected challenging moments and discuss and relate these moments to 
theoretical framing of AE.

Compiling possible video extracts to a common list for final discussion.

Step 3

Step 4 
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Results of individual/group review of student artefacts

Team meeting to make final selection of video items and the wording of MC options for each item. 

Team meeting to discuss question structure: MC vs Open-ended.
Drafting of multiple-choice items with audio explanation (Phonic) for the video extracts.

Step 6

Step 5



An example of the final version of an item
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An example of the final version of an item
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Work in progress on rating
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• Considering reliability and validity
• Matching each response with a level of AE and to define these levels 
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Questions?
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