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How do we stop eutrophication of the Baltic Sea?



How do we stop eutrophication of the Baltic Sea?

”We have to 
stop 

pooping !”



Where had I been?



Design Process in 
Technology
Educat ion

Students’ 
Reasoning

Teachers’ 
Guidance

?



What teacher guidance em erge in teacher-student  
interact ions in re lat ion to students’ reasoning in the  

design process?

Research question



Design Process

Reasoning

Teachers

Consecutive actions made to reach a final 
goal of a mission - "a myriad of observed
activity " (Seery et al., 2022)

• The process behind a conclusion
• Students’ verbal expression of reasoning 
• Reasoning types: Means-end reasoning and 

cause-effect reasoning

Teacher interventions: The episode that
follows when the teacher or student initiate
communication



Data collection

• Observations of two lessons
• Complete observer
• Two cameras in the classroom
• One microphone on the teacher
• One microphone in each student 

group

Data analysis

• Thematic analysis
• Audio and video jointly

transcribed with focus on the 
teacher

• Relevant teacher interventions 
was selected

• Coding using model for 
reasoning: Means-end reasoning 
and cause-effect reasoning

• Constructed themes



Bob

Taught a ninth grade class and 
they were working with designing 
a ventilation system for a location
of the student's own choice. 
During the observed lesson, the 17 
participating students were
making physical models.

Peter

Taught a ninth grade class, who
were designing their dream house. 
There were 14 students 
participating during the 
observation, and most of them
very working on their drawings of
their house. 

Cont ext



Findings

Giving
answers

Asking
questions

Showing
their

reasoning



Giving answers
… through counter questions



Giving answers
… through a vague answer

... through providing conslusions



Asking questions
… to check -up

... to challenge

… to confirm



Showing their reasoning
… when making corrections

... when providing support



So?

• Asking counter questions …

• Asking questions to check -up

• Challenging students’ conclusions

… occurs in connection
to verbal expression of
students’ reasoning



A work in progress…

I will be greatfull for your
comments and questions !

Ellinor Hultmark ellinorh@kth.se
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