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Biology – Unit 2: Ecology 
Focus Question:  What do all living things needs?  How is energy moved through the 
environment? Focus Area:  □ Math □ Reading  □ Writing 

Standards: 
MC.1.B.1 Describe the structure and function of the major 

organic molecules found in living systems: 
carbohydrates, proteins, lipids, and nucleic acids. 

MC.1.B.3 Investigate the properties and importance of water 
and its significance for life: surface tension, 
adhesion, cohesion, polarity, pH 

MC.2.B.6 Compare and contrast autotrophs and heterotrophs. 
MC.3.B.5 Compare and contrast cellular respiration and 

photosynthesis as energy conversion pathways. 
CDL.7.B.1 Differentiate among the different domains: bacteria, 

achaea, eukarya. 
CDL.7.B.2 Differentiate the characteristics of the six kingdoms: 

eubacteria, archaea, protist, fungi, plantae, animalia. 
EBR.8.B.1 Cite examples of abiotic and biotic factors. 
EBR.8.B.3 Diagram the carbon, nitrogen, phosphate, and water 

cycles in an ecosystem. 
EBR.8.B.4 Analyze an ecosystem’s energy flow through food 

chains, food webs, and energy pyramids. 
EBR.8.B.6 Summarize the symbiotic ways in which individuals 

within a community interact with each other: 
commensalism, parasitism, and mutualism. 

EBR.9.B.1 Analyze the effects of human population growth and 
technology on the environment/biosphere. 

 
RST.9-10.2 Determine the central ideas or conclusions of a text... 
RST.9-10.4 Determine the meaning of symbols, key terms, and other 

domain-specific words and phrases… 
RST.9-10.5 Analyze the structure of relationships among concepts… 
RST.9-10.6 Analyze authors’ purpose in providing an explanation… 
RST.9-10.7 Translate quantitative or technical information expressed 

Performance Task: 
Given written descriptions of organisms found in Iceland, create a food 
web.  Highlight one food chain from that food web, and identify the 
trophic level of each organism.  Then, calculate how much energy is 
available to each trophic and the concentration of a pollutant at each level. 
 
You have been hired by the Icelandic Minister of Health to work on a 
public health advertisement.  Make a recommendation for a healthy diet 
that lowers a person’s chance of eating pollutants but provides the most 
energy. 
 
Standards Assessed:  EBR.8.B.4 / EBR.9.B.1 / SL.9-10.5 

Instructional Sequence: (5 weeks) 

1. water properties 
2. water cycle 
3. abiotic/biotic factors 
4. organic molecules 
5. photosynthesis introduction 
6. domains & kingdoms 
7. autotrophs/heterotrophs 
8. food chains 
9. carbon cycle 
10. cellular respiration 
11. symbiosis 
12. group behavior 

Planning Considerations: 

• For the performance task, 
students could create tourism 
brochures or audio/radio ads 
instead of posters. 
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in words in a text into visual form… 
RST.9-10.8 Assess the extent to which the reasoning and evidence in 

a text support the author’s claim… 

13. energy pyramid 
14. biomagnification 

Texts “Silent Spring” 
“Pea Aphids Use 

Photosynthesis To Produce 
Energy Like Plants” 

“Tiny Green Bug May Be First 
Photosynthetic Animal” 

Standard(s) EBR.9.B.1 / RST.9-10.4,7,8 MC.3.B.5 / RST.9-10.2,5,6 MC.3.B.5 / RST.9-10.2,5 

Quantitative 1340 1610 1260 

Qualitative 

Register: Vocabulary is very technical and requires some 
background content knowledge; however, definitions of 
new vocabulary can be easily inferred from context clues 
and author-provided descriptions. 
 
Structure: Sentences are fairly long and unwieldy, but new 
content is introduced logically and with copious context 
clues. 

Register: Vocabulary is fairly 
technical but is adequately 
described and defined by the author. 
 
Structure: Sentences and paragraphs 
are kept fairly short and focused on 
only one topic at a time. 

Register: Vocabulary is fairly technical but is 
adequately described and defined by the author. 
 
Structure: Sentences and paragraphs are kept fairly 
short and focused on only one topic at a time. 
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Text 
Dependent 
Questions 

Looking at lines 15-15, 
describe the word 
“insecticide”.  Using your 
definition, what do you 
think “pesticide” means? 
 
According to the first 
paragraph, what is the 
danger of pesticides?  
What is one piece of 
evidence from the text that 
supports this claim? 
 
What is the purpose of 
paragraph 4 (lines 38-51)? 
 
What is the author’s 
specific purpose in 
describing the results of 
animal experiments in 
lines 75-77? 
 
Using evidence from the 
text, define biological 
magnification. 

In lines 88-90, the author 
points out that one group is 
being harmed by the 
presence of DDT.  Which 
group does she identify, and 
how are they being harmed? 
 
Draw upon evidence from 
the text to discuss why 
humans should be 
concerned about the use of 
insecticides and pesticides. 
 
Imagine that you are the 
head of a factory that 
produces insecticides and 
other pesticides.  If you are 
concerned only about your 
factory’s interests, would 
you agree or disagree with 
Carson’s claim that DDT 
should be banned from 
production?  Find one piece 
of evidence that Carson uses 
and argue against it. 

 According to paragraph 2, what is 
the relationship between sunlight, 
food, and ATP? 
 
In paragraphs 4-5, the author 
describes how the aphid’s 
carotenoid color affects how much 
ATP it produces.   Explain the 
relationship between the amount of 
carotenoid and the production of 
ATP.  How does the environment 
affect the aphid’s  carotenoid level? 
 
Why did the author include the last 
paragraph on green sea slug?  What 
purpose does this paragraph serve in 
either supporting or contradicting 
his earlier claim that aphids’ ability 
to collect sunlight “would make it 
the only species of animal known to 
have photosynthesis-like powers?” 

The author discusses the pea aphid’s ability to 
make carotenoids.  Using evidence from the 
article, define what carotenoids are/do. 
 
Why does the author believe it is so important that 
pea aphids can go through photosynthesis? 
 
In paragraph 6, the author describes how the 
aphid’s carotenoid color affects how much ATP it 
produces.   Explain the relationship between the 
amount of carotenoid and the production of ATP. 
 
At the end of the article, the author notes that 
aphids may undergo photosynthesis only during 
“environmental stress”.  In what situations do you 
think, pea aphids might need to rely on 
photosynthesis for energy?  Justify your reasoning. 
 

Writing 
Routine Analysis Focus Research 
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3-2-1 reflections 
quick writes 
power writes 
non-linguistic representations 
write-pair-share 

Looking at various food chains or food webs, 
analyze which tertiary consumers receive the 
greatest percentage of original energy. 
 
 

Have students create an organic molecule 
journal of the foods they eat in a week. 

Math  
Routine Skills                Grade-Level Skills Mathematical Practices 

multiplication/division 
percentages 
growth charts 

 □  Problem solving with perseverance 
□  Reason abstractly/quantitative 
□  Viable arguments and critique 
□  Model with mathematics 
□  Use tools strategically 
□  Attend to precision 
□  Look for and use structure 
□  Express regularity in repeated reasoning 

UDL Considerations 
Multiple Means of Engagement Multiple Means of Expression Multiple Means of Representation 

nutrition-based shopping activity 
field research: identify biotic/abiotic factors 
inquiry: categorize cell cards into kingdoms 
create own food webs 

penny lab 
photosynthesis & cellular respiration lab 
pH lab 
growth charts 
graphic organizers of kingdoms and domains 

corn-to-beef demonstration 
carbon cycle model 
water cycle in a bottle 
dichotomous key of ecological relationships 
water molecule manipulatives 
photosynthesis concept map/battery analogy 
organic molecules concept map 
organic molecules manipulatives 

 


