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Quick overview 
 

Your students bring a wide range of interest, expertise 
and prior knowledge into the classroom every day.  A 
critical part of your work as a teacher is to unveil their 
scientific thinking and use their ideas to inform your 
instructional practice.  It can be overwhelming to figure 
out what to do with all of their ideas, especially as they 
emerge and change, in a way that honors all students 
equitably, makes sense to your students (and you!) and 
encourages meaningful scientific discourse. 

Individual Models 
 

Individual models elicit student ideas towards the 
explanation of a scientific phenomenon.  Students 
are encouraged to wrestle with their initial ideas and 
be prepared to share their ideas and rationale with 
the whole group when finished. 
 

What you see above left, is an example of one 
student’s initial explanation of why a gas tanker 
appeared to spontaneously implode under specific 
circumstances.  The drawing on the right is their 
work at the end of the unit – exhibiting a much more 
complex and thorough causal explanation. 

 Explanation Checklists 
 

 As students gather evidence that confirms 
or disconfirms their thinking, components of 
a complete explanation will emerge.  An 
explanation checklist is one way for students 
to create a public record of those 
components. 
 
The list here was generated in a high school 
biology class during a unit on interactions of 
molecules (in this case, in solution) 

Small Group/Whole Class Models 
 

Small group models are created by eliciting student ideas 
towards the explanation of a scientific phenomenon.  In this 
case students are encouraged to build some consensus 
around their model and be prepared to share their ideas 
and rationale with the whole group when finished.  
 
Initial Whole-Class Models are created by eliciting student 
ideas towards the explanation of a scientific phenomenon.  
They can incorporate think-pair-share during the co-
construction of the initial model.  
 
The picture above was taken after a group of three 8th 
grade students collaborated to illustrate forces involved 
during the loop of a roller coaster. 

Conflicting 
Hypotheses 
 

Throughout the course 
of the unit, evidence 
that is gathered can 
be assigned to the 
hypothesis that the 
evidence supports.  
This particular strategy 
can be useful if/when 
two or three 
hypotheses emerge 
from the students 
around a scientific 
phenomenon.   
 

What you see above is 
an example of 
students attributing 
collected evidence to 
a particular theory. 

Using Post-it Notes to Add Evidence, 
Explanation and Emerging Ideas 

 

As thinking changes, student models, 
hypotheses and explanations are also likely 
to change.  Using different colored post-it 
notes to mark the progression of those 
emerging ideas can be a powerful tool for 
students to memorialize shifts in their 
thinking.  They can also be used by students 
to offer feedback, critique and analysis to 
other groups. 
 

The examples to the left are from a high 
school Physics class working towards a full 
causal explanation of how a parkour runner 
can do a back flip off a wall.  

       Summary Chart 
 

       Summary charts are an 
       organizational tool that 
       provides an opportunity 
       for students to collectively 

summarize the individual teaching/learning events of a 
unit, and then use the chart to make connections 
between and among those individual components. 
 

The two examples above: one generated by the class, 
the other waiting to be used by students. 

Evidence Buckets 
 

Evidence buckets are one way to aggregate evidence 
according to themes identified  by students during 
whole-class or small group discussions in support of 
their explanation(s) of a scientific phenomenon. 


