
 
Selecting a Scientific Phenomenon or Engineering Design Challenge to Anchor a 

Sequence of Lessons 
 
This tool describes a process for selecting a scientific phenomenon or engineering design 
challenge that connects to students’ interests and experiences and can anchor a coherent 
sequence of lessons that can engage all students in 3D science learning. The process can 
be conducted as a multi-day workshop or as a series of shorter sessions. 
 
Phase/Meeting 1 (2 hours):  
Analyze (“Unpack”) the Focal Disciplinary Core Ideas 
Participants: Teachers and Teacher Leaders 
Do ahead of time: Decide on focal DCIs for lesson sequence 
 
Use the text about grade band expectations from the Framework for K-12 Science 
Education to identify what understandings students should develop through a sequence 
of lessons organized around a phenomenon or design challenge. Organize participants 
first into small groups to study the text and articulate what students must know and be 
able to do to master a DCI, then come to consensus as whole group as to key 
understandings. 
 

An Unpacking Template 
Sample Analysis of Disciplinary Core Ideas 

 
Phase/Meeting 2 (3 hours):  
Brainstorm and Conduct Research on Candidate Phenomena/Challenges 
Participants: Teachers and Teacher Leaders, and if available, a local scientist or engineer 
Do ahead of time: Identify any local scientists or engineers to participate 
 
Draw on expertise of participants in science teaching and on a local scientist or engineer 
whose work is relevant to the focal DCIs to identify candidate phenomena and research 
their potential. In the first part of the meeting, review criteria for good anchors. Next, go 
for quantity in brainstorming as many candidate phenomena and challenges as possible. 
At this point, refrain from judging ideas or eliminating candidates.  
 
Then, divide participants into small groups to research candidate phenomena and 
challenges. As part of the research, identify which DCI components and three-dimensional 
learning goals (performance expectations) could potentially be addressed for each 
candidate anchor. In addition, for each scientific phenomenon write out a complete 
explanation of the phenomenon and a driving question in student-friendly language. For 
design challenges, describe what the solutions could be and how the solutions rely on 
student understandings of DCIs. 
 



Bring back participants to discuss their research and eliminate any phenomena or design 
challenges that do not appear promising. 
 

Criteria for a Good Anchor 
Sample Description of a Candidate Phenomenon  

 
Phase/Meeting 3 (30-45 minutes):  
Engage Students in Prioritizing Candidate Phenomena/Challenges 
Participants: Teachers and their students 
Do ahead of time: Construct a survey of student interest in candidate phenomena and 
design challenges, ideally using an electronic survey tool that allows for immediate 
aggregation of results. 
 
In class with students toward the end of the school year, present options to students 
about questions they think other students in future classes would be interested in 
pursuing. Ask them to indicate on a survey how much time they think they’d want to 
devote to studying the question if it were them. Review the results with students as part 
of a whole class discussion, asking them to explain their ratings of candidate anchors. 
 

Sample Student Survey with Results 
 
Phase/Meeting 4 (2 hours) 
Select Best Candidate Phenomena/Challenges 
Participants: Teachers and teacher leaders 
Do ahead of time: Aggregate results from student surveys  
 
Begin with a review of student ratings and reasons for their ratings and add that 
information to the description of each candidate phenomenon/design challenge. Invite 
participants to add their own ideas about each candidate. Ideas could include 
endorsements, concerns, and elaborations of the descriptions (such as connections to 
crosscutting concepts or related phenomena, data that is needed to explore the 
phenomena, constraints for a design challenge). When ready, vote or come to consensus 
on 2-3 final candidates. It is ideal to have a first and second choice, since once teams start 
developing lessons linked to the phenomenon/challenge, they may discover that a 
phenomenon or design challenge is not as viable as originally thought. 


