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Storyline Diagram 

•  Introduced to us by Dr. Brian Reiser from 
Northwestern (Thanks Brian!) 

•  Provides a framework for coherence of unit 
–  Coherence to overarching unit phenomena 
–  Coherence in narrative flow of unit 
–  Coherence towards a culminating performance 

expectation 
•  Do students know WHY they are doing each 

activity in the unit? 



Storyline Template (Reiser, 2014) 



Anchoring Phenomena 

Qualities of a good phenomenon 
•  A puzzling observable event or process 
•  Generates student interest and questions 
•  Intersects with numerous PEs 
•  Can be explored through science and 

engineering practices 



Phenomena Examples (Reiser, 2014) 
•  After a rainfall, puddles of water on the street dry 

up on a sunny day. How and why did the water 
“dry up?” 

 
•  My brother and I both look like my parents. I know 

we got DNA from our parents. But if we both got 
DNA from the same parents, why do my brother 
and I look different from each other? 

 
•  NOT: How does evaporation / inheritance 

happen? 



Our Working Phenomenon 
Human beings are disrupting the ecosystem in 
cities by planting trees, with the intention of 
enhancing the benefits to human beings and 
other organisms. 



What Students Can Explain 

Design Challenge: What kinds of trees should we 
plant and where to increase biodiversity and 
maximize benefits to human beings and other 
organisms? 

Why should I care about 
trees? 

Students plan and carry out an 
investigations, analyze and interpret 
data, and use simulations to explore 
the interdependence of trees with 
other organisms in their environment. 

How changes in tree cover affect biotic 
and abiotic elements in an ecosystem. 

How many trees can we 
grow in Denver and where 
can we grow them?   

How do trees affect the air 
we breathe? 

What kind of trees would 
provide the most benefit to 
the ecosystem? 

Students will analyze and interpret 
data from tree rings, construct 
explanations, and engage in argument 
from evidence about the resources 
trees need, and the limitations.  

Students analyze data and construct 
and use models of the role of trees 
within the cycling of carbon in an 
ecosystem. 

Students plan and conduct 
investigations of trees in their local 
area and solve the problem presented 
in the design challenge, using their 
models of an urban ecosystem to 
explain their solution.   

How availability of resources and 
competition affect carrying capacity of 
trees and other organisms in an 
ecosystem. 

How changing the number of trees in an 
ecosystem affects the air we breathe 
and changes habitats and feeding 
relationships in a food web. 

What trade-offs are involved in planting 
trees in terms of benefits to the 
environment; What species of tree will 
increase biodiversity while minimizing 
potential negative consequences.  

Human beings are disrupting the ecosystem in 
cities by planting trees, with the intention of 
enhancing the benefits to human beings and 
other organisms. 

Engage in Practices Phenomenon/Question 



Practices in Isolation 

Practices 

Lesson 3 

Practices 

Lesson 1 

Practices 

Lesson 2 

Practices 

Lesson 4 

Practices 

Lesson 5 



Components in Isolation ≠ NGSS 
From NRC Framework (2012) 
•  “The overall objective is that students develop 

both the facility and the inclination to call on 
these practices, separately or in combination, 
as needed to support their learning and to 
demonstrate their understanding of science and 
engineering” (p.49) 



stemteachingtools.org 

stemteachingtools.org 



stemteachingtools.org/brief/3 



Cascade of Practices 
From Bell et al. (2012) 
•  “The practices do not operate in 

isolation, and we argue that part 
of giving students opportunities to 
participate in authentic scientific 
and engineering work is ensuring 
that they can experience firsthand 
the interrelatedness of these 
practices—as an unfolding and 
often overlapping sequence, or a 
cascade” (p.18)  



Cascade of Practices 

Practices 

Lesson 3 

Practices 

Lesson 1 

Practices 

Lesson 2 

PE 
Practices 

Lesson 4 

Practices 

Lesson 5 



Cascade of Practices 

Modeling 

Lesson 3 

Asking 
Questions 

Lesson 1 

Computational 
Thinking 

Lesson 2 

PE 

Planning and 
Carrying Out 

an 
Investigation 

Lesson 4 

Analyzing 
and 

Interpreting 
Data 

Lesson 5 





(1)  Data Collection 

Collect raw data 
 
Digital Photos 
-Geotagged 
 
2 Photo Sources 
-Provided Set  
-User submitted  
 
Focus on 
-Organisms 
-Relationships 
-Abiotic factors 
 
Field survey pre-
populated with 
potential organisms 
 
Annotate photos 
Training 
 
 

(2)  Data Analysis 

Process data 
 
Parse raw images 
 
Identify/Catalog -
Organisms 
-Relationships 
-Abiotic factors 
 
Consult field guide 
resource(s) 
 
Denote potential 
relationships based 
on evidence from: 
-Co-occurrence data 
-”Direct” observation 

(3)  Data Validation 

Check for 
misidentification of -
Organisms 
-Relationships 
-Abiotic factors 
 
Cross-team checks 
Flag issues for 
debate 
 
Validate relationships 
using 
-Co-occurrence  
frequency 
-”Direct” observation 
-Lit review resources 
-Theory from model 
board 
 
 
 
 

(4)  Build Model 

Integrate data 
 
Create concept map 
of ecosystem 
(Lucidchart) 
 
Scenario testing of 
phenomena (invasive 
species) 

(5)  Use Model 

Dynamic NetLogo 
What if…? 
 
Input new tree, gives 
output for proposal 
 
Characterize 
interactions 

Section 4 Student Workflow 



Next Iteration of Workflow 

Cascade of 
Practices 

What Students 
Figure Out 

Driving 
Questions 

What Students 
DO (SEP) 

Phenomenon 



Reminder of Resources 

Cascade of Practices 
stemteachingtools.org/brief/3 

stemteachingtools.org 



Reminder of Resources 

Storyline Tool 
tinyurl.com/StorylineTool 

Brian Reiser 
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