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Professional Development Project Summary
Title - Phenomenon Based Learning

Justification -  Phenomenon Based Learning is a framework 
that engages students in learning by grabbing their attention 
with a real-world “phenomenon” that sparks their curiosity. It 
is a means to get students to “do science” and engaging in a 
number of NGSS Science and Engineering Practices. I’ve been 
aware of this framework for some time, but the “Methods of 
STEM Education” class provided insight into how to 
implement this framework in a way that is effective and 
meaningful.

Educators Present - 30 Staff Members, Across all High 
School Departments



1. Whole Staff Activity - Modelling Stacked Ball Bounce 
2. Share Out of Descriptive Models
3. Introduced Definition of Phenomenon Based Learning + NGSS 

Alignment
4. Description of 5E Lesson Plans/Cycles 
5. Student Work Samples

Summary of Project



How Does This Work…
Directions: Take a look at the gif to the right. 
Work with those at your tables to describe 
what happens and how it happens. You will 
document this on a piece of paper.

In addition to your writing, you may draw 
pictures, diagrams, or any other visual 
representations you feel might be helpful in 
your explanation.

You and you your groups will share your 
written/visual description

Note: As you work, think about what your 
knowledge gaps are. What do you need to 
learn more about? 



Phenomenon Based Learning is a teaching method that engages 
students in learning by grabbing their attention with a real-world 
“phenomenon” that sparks their curiosity

These phenomenon can be rare/extraordinary events, or more 
“benign” everyday occurrences

The idea is that these types of real-world stories are complex, 
wacky, and/or intriguing enough to encourage all students to start 
asking questions and form deeper connections with the material. 

Phenomenon Based Learning



Examples of Phenomenon Based Learning

Arrow vs. Concrete Lady Bug Flight

Sledding Inertia



NGSS Standards Alignment - Science and Engineering Practices



Developing and Using Models
“Developing and Using Models - A practice of both science 
and engineering is to use and construct models as as 
helpful tools for representing ideas and explanations. 

These tools include diagrams, drawings, physical replicas, 
mathematical representations, analogies, and computer 
simulations” 

- Appendix F of the Next Generation Science Standards 



Developing and Using Models



NGSS Standards Alignment

HS Energy (PS3-1)

Performance Expectation - Create a computational 
model to calculate the change in energy, of one 
component in a system when the change in energy of 
the other component(s) and energy flows in and out of 
the system are known



5E Lesson PLan
Introduce Phenomenon

Revisit Phenomenon



1. Engage → Students are introduced to the Stacked Ball Bounce 
Phenomenon and develop initial explanatory model

2. Explore → Identifying Energy Types in Lab Stations, Introduced to 
New Tool known as Energy Bar Diagrams (LOL Diagrams)

3. Explain → Students explain what they saw in their lab stations using 
the conservation of energy (concept introduced) and LOL diagrams 
(instructional tool introduced)

4. Elaborate → Use LOL Diagrams to analyze energy transfer in a 
novel situations

5. Evaluate → Reflect on what they’re learned and they revise initial 
models to describe Stacked Ball Phenomenon

5E Lesson PLan



Energy Bar Diagrams (LOL Diagrams)



BEFORE

Student Work Sample 1



Student Work Sample 1

AFTER



Student Reflection 1

“After this activity, my thinking on 
energy transfer did change because 
before I did not know anything about 
energy transfer but now I know about 
kinetic gravitational, and elastic energy. 
Knowing this now helps me be able to 
explain the “Stacked Ball Bounce”



BEFORE

Student Work Sample 2



Student Work Sample 2

AFTER



Student Reflection 2

“ My thinking of energy transfer has changed 
after this activity. This is because initially, I had a 
basic understand of what energy transfer was but 
I didn’t know the depth of it and what terms it 
was. In this activity, I now know of Kinetic, 
Gravitational and Elastic Energy and how they 
play a roll in everyday things and even some 
examples. I can even analyze those examples and 
explain which Energy takes place and what 
energy is in the initial snapshot, and then the final 
snapshot; even being able to turn it into an 
equation, picture or diagram to describe it for 
other people”



Pros and Cons
Current Positives

● Promotes Student 
Questioning/Inquiry

● Pushes Students to 
Communicate Ideas Using 
Multiple Representations

● Allows for Student Reflection 
on How They’ve Learned Over 
a Learning Cycle

Areas for Improvement

● Need for More 
Meaningful Phenomenon

● Descriptive Models Vary 
on Bloom’s Taxonomy

● Models can and should 
be Predictive Tools

● Currently Using a Single 
Point Rubric…There is a 
Need for a Four Point 
Rubric



● Positive reactions to modeling the Stacked Ball Bounce 
Phenomenon

■ Put on “Student Hats” 
■ Model Presentations showed how we all enter into the 

learning cycle with different entry points
● “I feel like this would have made physics more engaging…also 

provides a structure for the learning timeline” - Math Teacher
● “I want to the 5E Lesson Cycle to introduce a poem in my 

reading class…I feel like you case use this cycle to introduce 
any type of interesting topic or event” - ELA Teacher

Reflections


