


Table 5. Findings from the fieldwork about geo resources undertaken by class C. 
	Recommendations for fieldwork
	RQ1: Teacher’s implementation of recommendations
	RQ2: Student learning processes 
	Thinking moves identified in student talk and activity (Table 2)

	(1) The purpose of the fieldwork
	Address curriculum goals about geo resources through an open inquiry  
	
	

	(2) Field setting
	The Opera House and the Natural history museum – both within walking distance from the school
	
	

	(3) Preparation (Classroom)
	Time: one lesson
Ida’s preparation for fieldwork began with the problem: What do you think is the advantages and detriments with the rocks/building stones at the Opera House? Assume that you use a Norwegian rock – which one would you choose and why?
	Before choosing a rock, the students checked websites of Norwegian geological survey and various textbooks. They assessed cons and pros for each alternative with respect to resistance, accessibility, and transport distance.   
Disagreement extended the discussion before selecting Norwegian rocks like larvikite. 
	Corresponding thinking moves:

· Considering different viewpoints and perspectives
· Making connections 
· Capturing the heart and forming conclusions

	(4) “Limited choice” field activity 

	Time: one lesson. 
At the Opera house, Ida gave the following task:
Identify three spots you think display weaknesses in the rocks. Describe what you see in your field notes. Take picture
Make a hypothesis of what you think will happen to the weaknesses in the future.

Ida had a withdrawn role while the students worked in teams. 
	The students walked around and crawled on their knees, to observe cracks and dirt on the rocks. They wondered about the reasons for weaknesses in the rocks – for instance:
“If you spill coffee on the marble, will it be discolored?” 
They discussed reasons for the weaknesses, such as weathering, wear and tear. 
Selecting three places involved comparing different alternatives to find the most convincing evidence of weaknesses.
	Corresponding thinking moves: 
· Observing closely and describe what’s there
· Wondering and asking questions
· Building explanations and interpretations
· Considering different viewpoints and perspectives.
· Making connections

	(5) Follow-up work (Classroom)














(3) Preparation for next field activity
	Time: one lesson. 
Ida asked the students to present their choice of Norwegian rock. 













Ida introduced the next task: It has been decided that the Opera House shall be a white building in granite and marble. Make criteria for selection of marble and granite.
	The teams presented their choice and justification to the rest of the class – for instance:
“We chose larvikite because it’s local, nice color, resistant to air pollution and weathering, easy to cleave..” 
One team had changed their mind after the observations of the rocks at the Opera house.

The students wrote down features they thought constituted a high quality building stone inspired from the preceding observations at the Opera House – including “resistance to harsh weather conditions”.
	Corresponding thinking moves: 

· Capturing the heart and forming conclusions
· Making connections
· Building explanations and interpretation



· Building explanations and interpretations

	(4) “Limited choice” field activity 
	Time: one lesson. 
At a rock collection (consisting of five types of granite and four types of marble) at the Natural history museum, the students’ task was to: 
Describe the different types of marble and granite. Take field notes and pictures.
Apply the selection criteria for granite and marble. Why do you think the rock is a good or poor building stone?

The students could choose the order of observations, and time on each rock. 
	The students compared the different types of rocks, using their criteria created in the previous lesson. They wrote the observations in the field diary. Based on their observations (i.e., grass stain, discolor), they talked about benefits and detriments with each rock based on their observations. 
	Corresponding thinking moves: 
· Observing closely and describe what’s there 
· Making connections
· Considering different viewpoints and perspectives

	(5) Follow-up work (Classroom)
	Time: one lesson.
Ida said: Imagine that the Opera House was not built. You have the power to decide which type of marble and granite to use. Use the criteria for marble and granite to justify your choice. Also, use the criteria to justify those rocks you did not choose.  
	The students examined their field data and compared the different granites and marbles according to their criteria for building stones. After making a decision, they read media reports on the Internet. Based on that, they reconsidered their initial choice. They talked about the costs and environmental consequences of the different options. 
	Corresponding thinking moves: 
· Observing closely and describe what’s there
· Making connections
· Considering different viewpoints and perspectives
· Capturing the heart and forming conclusions

	(6) Student end product
	Time: one lesson. 
Oral presentation with the team’s decision of type of marble and granite as building stones for the Opera House. 
	Without manuscripts, the students presented the benefits and detriments of each option before giving their conclusion and justification. 

The teams had arrived at different decisions, and their decision was different from the Italian marble at the original Opera house in Oslo. 
	Corresponding thinking moves:
· Considering different viewpoints and perspectives
· Making connections
· Reasoning based on evidence
· Capturing the heart and forming conclusions

	(7) Assessment of learning
	Ida gave oral feedback on students’ end product
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