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STAGE 1 - DESIRED RESULTS 

Unit Title: What’s In a Number?: Calculating a Biodiversity Index to Assess Stream 
Health 
 
Established Goals: Using data collected by the students on their stream field trip and by 
other schools collected previously, students will be able to calculate an Hawai’i Stream Index 
of Biological Integrity (HS-IBI) and understand how it can be used to assess stream health. 
 

Understandings: Students will understand 
that...  

● An index is used to assess a 
combination of physical, chemical, 
and biological factors that contribute 
to overall ecosystem health 

● Scientific measurements are taken 
with consistent and repeatable 
protocols.  

● Scientific measurements can then be 
used to compare different locations, 
allowing scientists to assess 
differences over space and time. 

● Non-native species are introduced 
into the ecosystem by humans and 
can have negative impacts on native 
species and the ecosystem 

● Organisms have species-specific 
habitat requirements concerning 
physical, chemical, and biological 
properties of their environment - this 
makes some animals indicators of 
ecosystem health. 

● Stream health can change over time. 
 
 

Essential Questions: 
● How healthy are stream ecosystems? 
● Which streams in the watershed are 

healthiest?  In poorest health? 
 

● How is mathematics used to measure, 
model and calculate change? 

● How can mathematics be used to 
provide models that help us interpret 
data and make predictions? 

● In what ways can data be expressed 
so that its accurate meaning is 
concisely presented to a specific 
audience? 
(From jaymctighe.com) 

 



Students will know: 
● Hawaii’s native stream biodiversity 

consists of 5 species of freshwater 
gobies, 2 species of freshwater 
shrimp, and 2 species of freshwater 
snail. 

● The definition of an amphidromous 
life cycle and how it applies to native 
species in Hawai‘i. 

Students will be able to: 
● Analyze data and draw conclusions 

based on scientific evidence 
● Calculate the Hawaii Stream Index of 

Biological Integrity (HS-IBI) 
● Assess the health of the stream and 

compare health across sites and over 
time, using the HS-IBI. 
 

 

STAGE 2 - ASSESSMENT EVIDENCE 

Performance Tasks: 
1. Worksheet to calculate HS-IBI 
2. Podcast, Op-Ed article, Letter to the 

Editor, Letter to government official, 
Other formats for presenting an 
argument with evidence 

Other Evidence: 
 
 

 

STAGE 3 - LEARNING PLAN 

Summary of Learning Activities: 
 
Part I: Calculating the Hawaiian Stream Index of Biological Integrity (HS-IBI) 
-Calculate the HS-IBI from the class’s Pae Pae Field Trip 
-Use slides to walk students through the worksheet (name of worksheet) 
-The worksheet can be completed in groups or solo, or perhaps for homework in preparation 
for class. 
 
Part II: Making Comparisons 
-Using the database, examine the HS-IBI for other sites during the same time frame and/or 
for the same site across time. 
-Compare the HS-IBI from the class’s Pae Pae Field Trip to other HS-IBI’s 
-According to the HS-IBI, which streams are the healthiest?  Which are the least healthy? 
Where are the changes in HS-IBI over time?  What are some reasons why this might occur? 
 
Part III: Making Recommendations 
-Write a letter (to the editor, to a government official), create a podcast, or build a website 
that recommends future action to improve the health of the watershed. 
-Include what you have learned about HS-IBI and at least two points of data to support your 
position 
-Include what you have learned about what causes compromised health of the watershed 
and what can mitigate it. 
-Where should limited resources be focused in improving the health of the watershed? 

 



STAGE 4 - CONTENT STANDARDS 

NGSS: 
HS-LS2 Ecosystems: Interactions, Energy, and Dynamics 
LS2.A: Interdependent Relationships in Ecosystems – carrying capacities 
LS2.C: Ecosystem Dynamics, Functioning, and Resilience 
LS4.D: Biodiversity and Humans 
ETS1.B: Developing Possible Solutions 
HS-LS2-1 Explanations of factors that affect carrying capacity of ecosystems at 
different scales – resources, climate, competition – population changes gathered 
from simulations or historical data sets  
HS-LS2-2 Factors affecting biodiversity and populations in ecosystems at different 
scales – finding the average, determining trends, using graphical comparisons of 
multiples sets of data 
HS-LS2-6 Complex interactions in ecosystems maintain relatively consistent 
numbers and types of organisms in stable conditions, but changing conditions 
may result in a new ecosystem (watershed now, watershed in the past, watershed 
in the future) 
HS-LS2-7 Design, evaluate, and refine a solution for reducing the impacts of 
human activities on the environment and biodiversity 
HS – LS2-8 Role of group behavior on individual and species chances to survive 
and reproduce 

 
Adapted from Understanding by Design, Unit Design Planning Template (Wiggins/McTighe 2005) 


