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C O U R S E  D E S C R I P T I O N  
This course is designed and developed to be taught at the high school honors level.  The 
course is intended to span an academic year and equates to a full high school biology credit 
with lab.  This course will prepare students for advanced placement biology (AP) as well as 
for future studies of life science at the collegiate level. 

Scholars will engage in three core units of study; evolution, genetics and heredity, and 
ecosystems.  The core curriculum has been developed by a collaboration between a team of 
researchers from the University of Colorado Boulder and Northwestern University and a 
team of teachers from the Denver Public School System.  All of the performance 
expectations for high school biology in the Next Generation Science Standards (NGSS) are 
addressed within this three unit curriculum.   

The pedagogical basis for the units of study is inquiry-based, with a sequence of lessons 
focusing on a storyline with a quest for asking and discovering answers to questions, 
forming models, and synthesizing content to develop an understanding of phenomena.  
Students engage in all eight of the engineering and science practices to discover and make 
sense of Disciplinary Core Ideas (DCI) as well as crosscutting concepts and then use this 
knowledge to solve problems presented.  By the end of the course, students will have 
engaged with all eight of the science and engineering practices.   

As an extension of the inquiryHub Biology curriculum, scholars enrolled in Dr. Lowder’s 
biology course will also engage in a series of Project Learning Tree service learning projects; 
at least two of which focuses on areas of biology; iTree and Biotechnology. 
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https://www.nextgenscience.org/sites/default/files/HS%20LS%20topics%20combined%206.13.13.pdf
https://www.nextgenscience.org/sites/default/files/HS%20LS%20topics%20combined%206.13.13.pdf
https://docs.google.com/document/d/18tS6JNdcv1YzoklAEgd06Xy9COWV7D9uJndR0o559Fk/edit
https://cc.plt.org/PLTWebsite/Content/TeachingwithiTree/PLT_iTree_Unit.pdf
https://shop.plt.org/Shop/ProductDetails/high-school-biotechnology


S C O P E  A N D  S E Q U E N C E  
S E P T E M B E R  

 Introduction to the iHub Biology Curriculum 

 Unit One Evolution: Why don’t antibiotics work like they used to?  

  Bend One: Addie 

   Lessons 1-8 (approximately 13, 50-minute sessions) 

O C T O B E R  

 Unit One Evolution: Why don’t antibiotics work like they used to? 

  Bend One: Addie (continued) 

   Lessons 9-13 (approximately 10, 50-minute sessions) 

   Post-Assessment 

   Add Unit Products to Portfolio  

 Project Learning Tree Service Learning Project # One:  Project iTree Unit      
  (approximately 5, 50-minute sessions) 

  Session One-Tree Benefits and Identification 

  Session Two-Tree Value 

  Session Three-Land Manager Role Play  

   Post-Assessment 

   Add Unit Products to Portfolio 

 Project Learning Tree Service Learning Project # Two:  Exploring Environmental Issues- 
  Focus on Risk Biotechnology (approximately 5, 50-minute sessions) 

  Session One-Biotechnology and You 

  Session Two-Bioremediation 
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https://docs.google.com/document/d/18tS6JNdcv1YzoklAEgd06Xy9COWV7D9uJndR0o559Fk/edit
https://cc.plt.org/PLTWebsite/Content/TeachingwithiTree/PLT_iTree_Unit.pdf
https://shop.plt.org/Shop/ProductDetails/high-school-biotechnology


  Session Three-Biotechnology and Human Health  

  Session Four-Forest Biotechnology  

   Post-Assessment 

   Add Unit Products to Portfolio 

N OV E M B E R  

 Unit Two Genetics and Heredity: How can science help make our lives better? 

  Bend One: DMD 

   Lessons 1-9 (approximately 19, 50-minute sessions) 

    Post-Assessment 

    Add Unit Products to Portfolio  

D E C E M B E R  

 Unit Two Genetics and Heredity: How can science help make our lives better?  

  Bend Two: CRISPR 

   Lessons 10-15 (approximately 10, 50-minute sessions) 

    Post-Assessment 

    Add Unit Products to Portfolio  

J A N U A RY   

 Unit Three Ecosystems: How do small changes make big impacts on ecosystems?  

  Bend One: Serengeti 

   Lessons 1-10 (approximately 16, 50-minute sessions)  

    Post-Assessment 

    Add Unit Products to Portfolio 
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https://docs.google.com/document/d/1QCl2lVDFyiwukF-T02JQOTwx3voJN-sVn3bgnQd9OqY/edit
https://docs.google.com/document/d/1_VdBvbLiU49Z9PGcsmyPs94LccFSI6y9NqyvVdqeokQ/edit


     

    

F E B R U A RY  

 Unit Three Ecosystems: How do small changes make big impacts on ecosystems?  

  Bend Two: Trees; How can trees reduce climate change? 

   Lessons 11-24 (approximately 25, 50-minute sessions) 

    Post-Assessment 

    Add Unit Products to Portfolio 

M A R C H - M AY   

 Optional Opportunity to Begin AP Biology as an Individualized Online Course 
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https://docs.google.com/document/d/1_VdBvbLiU49Z9PGcsmyPs94LccFSI6y9NqyvVdqeokQ/edit


S TA N DA R D S  F O R  L E A R N I N G  
U N I T  O N E :  E VO L U T I O N  ( I N Q U I RY H U B )  

Performance Expectations:

HS-LS4-1:  Communicate scientific information that 
common ancestry and biological evolution are 
supported by multiple lines of empirical evidence.

HS-LS4-2:  Construct an explanation based on 
evidence that the process of evolution primarily 
results from four factors: (1) the potential for a 
species to increase in number, (2) the heritable 
genetic variation of individuals in a species due to 
mutation and sexual reproduction, (3) competition 
for limited resources, and (4) the proliferation of 
those organisms that are better able to survive and 
reproduce in the environment.

HS-LS4-3:  Apply concepts of statistics and 
probability to support explanations that organisms 
with an advantageous heritable trait tend to increase 
in proportion to organisms lacking this trait.

HS-LS4-4:  Construct an explanation based on 
evidence for how natural selection leads to 
adaptation of populations.

HS-LS4-5:  Evaluate the evidence supporting 
claims that changes in environmental conditions 
may result in: (1) increases in the number of 
individuals of some species, (2) the emergence of 
new species over time, and (3) the extinction of 
other species.

HS-LS4-6: Create or revise a simulation to test a 
solution to mitigate adverse impacts of human 
activity on biodiversity.

HS-LS3-1: Ask questions to clarify relationships 
about the role of DNA and chromosomes in coding 
the instructions for characteristic traits passed from 
parents to offspring. 

HS-LS2-8: Evaluate the evidence for the role of 
group behavior on individual and species’ chances 
to survive and reproduce.
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P R O J E C T  L E A R N I N G  T R E E  S E R V I C E  L E A R N I N G  P R O J E C T  
#  O N E :  I T R E E  

P R O J E C T  L E A R N I N G  T R E E  S E R V I C E  L E A R N I N G  P R O J E C T  
#  T W O :  E X P L O R I N G  E N V I R O N M E N TA L  I S S U E S  

Conceptual Framework with standards links  

Unit Description with Skills 
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https://www.plt.org/wp-content/uploads/pdf/PLT-Conceptual-Framework-2016_2018SFI.pdf
https://www.plt.org/curriculum/biotechnology/


U N I T  T W O :  G E N E T I C S  A N D  H E R E D I T Y  ( I N Q U I RY H U B )  

Performance Expectations:

HS-LS1-1: Construct an explanation based on 
evidence for how  the structure of DNA determines 
the structure of proteins which carry out the essential 
functions of life through systems of specialized 
cells.  

HS-LS1-4: Use a model to illustrate the role of 
cellular division (mitosis) and differentiation in 
producing and maintaining complex organisms.

HS-LS3-1: Ask questions to clarify relationships 
about the role of DNA and chromosomes in coding 
the instructions for characteristic traits passed from 
parents to offspring.

HS-LS3-2: Make and defend a claim based on 
evidence that inheritable genetic variations may 
result from: (1) new genetic combinations through 
meiosis, (2) viable errors occurring during 
replication, and/or (3) mutations caused by 
environmental factors. 

HS-LS3-3: Apply concepts of statistics and 
probability to explain the variation and distribution 
of expressed traits in a population.
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U N I T  T H R E E :  E C O S YS T E M S  ( I N Q U I RY H U B )  

Performance Expectations:

HS-LS1-2: Develop and use a model to illustrate the 
hierarchical organization of interacting systems that 
provide specific functions within multicellular 
organisms.

HS-LS1-3: Plan and conduct an investigation to 
provide evidence that feedback mechanisms 
maintain homeostasis.

HS-LS1-4: Use a model to illustrate the role of 
cellular division (mitosis) and differentiation in 
producing and maintaining complex organisms. 

HS-LS1-5: Use a model to illustrate how 
photosynthesis transforms light energy into stored 
chemical energy.

HS-LS1-6: Construct and revise an explanation 
based on evidence for how carbon, hydrogen, and 
oxygen from sugar molecules may combine with 
other elements to form amino acids and/or other 
large carbon based molecules.

HS-LS1-7 Use a model to illustrate that cellular 
respiration is a chemical process whereby the bonds 
of food molecules and oxygen molecules are broken 
and the bonds in new compounds are formed, 
resulting in a net transfer of energy.

HS-LS2-1: Use mathematical and/or computational 
representations to support explanations of factors 
that affect the carrying capacity of ecosystems at 
different scales.

HS-LS2-2: Use mathematical representations to 
support and revise explanations based on evidence 
about factors affecting biodiversity and populations 
in ecosystems of different scales.

HS-LS2-3: Construct and revise an explanation 
based on evidence for the cycling of matter and 
flow of energy in aerobic and anaerobic conditions. 

HS-LS2-4: Use mathematical representations to 
support claims for the cycling of matter and flow of 
energy among organisms in an ecosystem. 

HS-LS2-5: Develop a model to illustrate the role of 
photosynthesis and cellular respiration in the 
cycling of carbon among the biosphere, 
atmosphere, hydrosphere, and geosphere.

HS-LS2-6: Evaluate the claims, evidence, and 
reasoning that the complex interactions in 
ecosystems maintain relatively consistent numbers 
and types of organisms in stable conditions, but 
changing conditions may result in a new 
ecosystem.

HS-LS2-7: Design, evaluate, and refine a solution 
for reducing the impacts of human activities on the 
environment and biodiversity.

HS-LS2-8: Evaluate the evidence for the role of 
group behavior on individual and species’ chances 
to survive and reproduce.
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C U R R I C U L U M  C R E D I T S  A N D  
C O P Y R I G H T  

I N Q U I RY  H U B  

inquiryHub: Research-based Curricula Supporting Next Generation Science 

Institute of Cognitive Science 

nextgenerationstorylines.org 

P R O J E C T  L E A R N I N G  T R E E  

CONTACT US | PRIVACY POLICY | PLT IS AN INITIATIVE OF THE SUSTAINABLE 
FORESTRY INITIATIVE INC. 

© 2019, SUSTAINABLE FORESTRY INITIATIVE® 

These materials were developed with funding through grants from the National 
Science Foundation, the Gordon and Betty Moore Foundation, Denver Public Schools 
to Northwestern University and the University of Colorado Boulder.

This work is licensed under a Creative Commons 
Attribution 4.0 License   http://
creativecommons.org/licenses/by/4.0/
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http://creativecommons.org/licenses/by/4.0/
https://www.colorado.edu/program/inquiryhub/
http://nextgenerationstorylines.org
mailto:information@plt.org
https://www.plt.org/about-us/privacy-policy/
http://www.sfiprogram.org/
http://www.sfiprogram.org/


N O T I C E  O F  N O N D I S C R I M I N AT O RY  
P O L I C Y  A S  T O  S T U D E N T S   

The content created by Dr. Laura Lowder Educational Consulting is created for the use of 
students of any race, color, national and ethnic origin to all the rights, privileges, programs, and 
activities generally accorded or made available to students at the school. It doesn't discriminate 
on the basis of race, color, national and ethnic origin in administration of its educational policies, 
admissions policies, scholarships, and other school-administered programs. 

© 2020 Dr. Laura Lowder Educational Consulting; Innovative Pedagogy, LLC
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