Appendix 1. Overview of findings from the teachers’ implementation of recommendations for fieldwork (RQ1), and the nature of student learning processes while undertaking the learning activities (RQ2) in case A1, B1, C1 and C3. 
	Recommen-
dation (RQ1)

Thinking moves
(RQ2)
	Case A1
Geology
	Case B1
Glacial landforms
	Case C1
Climate change
	Case C3
Meteorology

	(1) The purpose of fieldwork

	Allow students to see theory in the nature, and hence reinforce learning of curriculum goals focusing on geology 

	Learn observations of glacial landforms around the local town


	Learn about geo resources through an open field inquiry  
	Understand principles of meteorology by developing their own weather forecast

	(2) Field setting within close distance from the school
	1 hour travel by bus
(Geo park)
	Walking and biking distance (local surroundings)
	Walking distance (Opera house)
	School ground

	(3) Preparation (Cognitive, geographical, psychological aspects)


Thinking moves identified in students’ talk and actions
	Lectures,
and practical activities (rock identification
and relative dating) in teams



[bookmark: _GoBack]No thinking moves, except one episode of student learning of relative dating
	Teamwork:
Use maps to plan their fieldwork – where to collect field observations of glacial landforms



Thinking moves were most apparent in the dialogue by two students while planning their fieldwork
	Teamwork:
Plan a method for measuring sea-level




Wondering and asking questions

Making connections

Capture the heart and forming conclusions
	Lecture about meteorological principles. Teamwork: Make a prediction about the weather next week. Test equipment for collecting observations 


Building explanations and interpretations

	(4) “Limited choice” field activity  



Thinking moves identified in students’ talk and actions
	Worksheet, 31 questions
Students worked in teams, and could choose order of questions, objects to focus on and whom to talk to.

 Few thinking moves overall, except when students applied relative dating of rocks
	The teams could choose where to collect observations of glacial landforms around the town



Making connections

Observing closely and describe what’s there
	Try out the team’s measurement method
Continue collection of measurement as homework activity. 


Considering different viewpoints and perspectives

Making connections
	Students’ collected observations of cloud cover, temperature, wind speed. Students could choose where to collect data in the school’s vicinity

Observing closely and describe what’s there

	(5) Follow-up work




Thinking moves identified in students’ talk and actions
	Complete worksheet and make a Power Point




No thinking moves because students distributed labor, “googled” answers and asked the teacher for the correct answer
	Make a PowerPointTM about the landforms identified as evidence from last Ice Age.



No data, due to practical reasons.
	Begin writing a fieldwork report: connecting results to theories about climate change



Little talk between the students while writing reports. Most students were off-task, indicating few thinking moves.
	Apply field observations, weather data from the meteorological office and principles of meteorology to make a weather forecast for the forthcoming week. 

Making connections

Capturing the heart and forming conclusions

	(6) End product




Thinking moves identified in students’ talk and actions
	Oral group presentations three months after the fieldwork



No thinking moves in the oral presentation because students read facts from manuscripts
	Oral group presentations one week after the fieldwork



Two of ten students showed capability for: 
Reasoning based on evidence, Considering different viewpoints and perspectives
	Written fieldwork report six months later



Making connections, Building explanations and interpretations
	Individual portfolio one week later containing the weather forecasts and  an evaluation of their own forecasts.


Making connections, Building explanations and interpretations, Reasoning based on evidence, Capturing the heart and forming conclusions

	(7) Assessment of student learning
	The teacher gave grades
	Oral feedback from the teacher
	The teacher gave grades
	Oral feedback from the teacher



