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Science in Global Issues 
Biology Unit Title 

Student Book Pages Issue Focus 

 
Sustainability 

 
1-46 

 
Aspects of sustainability from a 
personal, community and 
global perspective 
 

 
Ecology: Living on Earth 

 
43-154 

 
Sustainability from an 
ecosystems perspective, with a 
focus on humans’ impacts on 
ecosystems 
 
Making decisions regarding 
fisheries management 
 

 
Cell Biology: World Health 

 
155-258 

 
Disparities between developing 
and developed countries in 
terms of diseases’ impacts on 
life 
 
Making decisions about 
priorities for diseases that limit 
social, economic, and 
environmental progress 
 

 
Genetics: Feeding the World 

 
259-412 

 
Comparison of selective 
breeding and genetic 
modification 
 
Use of genetically modified 
organisms, particularly in the 
production of agricultural 
crops 
 

 
Evolution: Maintaining 
Diversity 

 
413-512 

 
Conserving genetic, species and 
ecosystem diversity 
 
Ecosystems services and 
intrinsic value models for 
conservation 
 

 

  



 

3 
 

Key to SEPUP Assessment System: 

SEPUP materials include research-based assessment system developed by SEPUP and the Berkeley 
Evaluation and Assessment Research Group (BEAR) in the University of California Graduate 
School of Education.  Forming the core of the SEPUP Assessment System are the assessment 
variables (content and process skills to be assessed), assessment questions or tasks used to 
gather evidence and scoring guides for interpreting students’ responses (correspond to assessment 
variables). 

The seven assessment variables are: 

Designing Investigations (DI) 
Organizing Data (OD) 
Analyzing Data (AD) 
Understanding Concepts (UC) 
Evidence and Trade-offs (ET) 
Communication Skills (CS) 
Group Interaction (GI) 
 

Types of assessment: 

Quick Checks ( ) present opportunities for informal formative assessment and may be used prior 
to instruction to find out what students know or think.  They may also be used to help teachers 
track students’ knowledge of key information or progress in understanding a concept. 

Some embedded questions and tasks and all item bank questions are all suitable for summative 
assessment.  Analysis questions are included at the end of each activity. 

Citations included in the correlation document are as follows: 

5 AQ 1-4 means that the standard or benchmark may be assessed using Analysis Questions 1-4 for 
Activity 5. 

5: AQ 1-4, 5 UC means that in addition to AQ1-4, AQ 5 uses the Understanding Concepts scoring 
guide for Activity 5. 

16 Proc UC means that the procedure (Proc) of Activity 16 contains an embedded task and uses 
the Understanding Concepts scoring guide. 

For more information on program assessment and using SEPUP rubrics, consult the Teacher’s 
Guide, TR part IV. 
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VT 9-12 LIFE SCIENCE STANDARD SGI LOCATION ASSESSMENT 

Enduring Knowledge: All living organisms and their component cells have identifiable 
characteristics that allow for survival. 

S79-12:30                                                       
Students demonstrate their understanding of Structure and Function-Survival Requirements by… 

 Predicting, explaining and drawing conclusions 
about the direction of movement of substances 
across a membrane.                                                              

Cell 8-9 8 AQ 3 UC 
9 AQ 3, 6 UC 

 Developing a model that illustrates the 
interdependence of cellular organelles 
(mitochondria, ribosomes, lysosomes, 
endoplasmic reticulum, cytoplasm) in 
biochemical pathways within the cell (e.g. 
mitochondria and chloroplasts: cellular 
respiration and photosynthesis; nucleus and 
ribosomes: DNA transcription and protein 
synthesis).  

Cell 4, 12, 13 4 AQ 4 ET 
12 AQ 7 UC 
13 AQ 7 UC 

 Explaining how the basic (general) shape and 
structure of each of the four types of organic 
molecules relates to its role in maintaining cell 
survival (i.e., Simple carbohydrates 
[monosaccharides] can be an energy source as a 
single molecule and a storage/structural 
molecule when multiple  units are chemically 
combined—[starch, cellulose, chitin].).                

Cell 9, 10, 11, 13 9 AQ3, 6 UC 
10 AQ 4 AD, A1 
UC 
11 AQ 5, 6, 8 
UC 
13 AQ 7 UC 

 Explaining how a specific sequence of amino 
acids determines the shape of a protein (i.e., 
hemoglobin molecule—normal vs. Sickle cell). 

Cell 2, 10 
Gen 16 

2 AQ 1 AD 
10 AQ 4 AD, A1 
UC 
16 Proc UC 

Science Concepts: 

a. There are four basic types of organic compounds 
found in a cell (proteins, carbohydrates, lipids and 
nucleic acids). 

Cell 9, 10 9 AQ 3, 5, 6 UC 
10 AQ 3 UC 

b. Enzymes, proteins that regulate biochemical reactions, 
are critical to the survival of cells. 

Cell 11 AQ 4 AD 

c. The molecular structure of a cell membrane allows for 
selective transfer of substances into and out of the cell 
(i.e., diffusion, osmosis, facilitated diffusion, active 
transport). 

Cell 8, 9 8 AQ 1, 2 AD 
9 AQ 3, 5, 6 UC 

d. The shape of proteins in a cell determines the 
structure and function of that cell, hence survival of the 
organism (i.e., cytoskeleton, biochemical functions, 
catalysts).  

Cell 10 10 AQ 3 UC 
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VT 9-12 LIFE SCIENCE STANDARD SGI LOCATION ASSESSMENT 

S7-8:31                                                  
Students demonstrate their understanding of 
Reproduction by … 

  

 Creating a model which illustrates how the DNA 
of all cells/tissues in an organism is produced 
from a single fertilized egg cell (mitosis).                           

Gen 13 13 AQ 1-2 

 Explaining how the nucleotide sequence in 
DNA (gene) directs the synthesis of specific 
proteins needed by a cell (e.g., protein synthesis) 
and cell division. 

Gen 16 16 Proc UC 

Science Concepts: 

a. Every body cell in an organism contains the identical 
genome (DNA) which is maintained from one cell 
generation to the next by mitosis and DNA replication. 

Gen 10, 12 10 AQ 3 UC 
12AQ 1 UC 

b. Transmission of genetic information to offspring 
occurs through egg and sperm cells that contain only 
one representative from each chromosome pair. 

Gen 13 13 AQ 1-2 

c. The genetic information in a cell’s DNA is used to 
direct the synthesis of the thousands of proteins that 
each cell requires, however only portions of the genome 
are active in any one cell. 

Gen 17 17 AQ 1-2 

d. Genetic variation in organisms arises from gamete 
formation and sexual reproduction.            

Gen 13 17 AQ 1-2 

S9-12:32                                                
Students demonstrate their understanding of Differentiation by… 

 Predicting the change in an embryo caused by 
disruption of the ectoderm or mesoderm or 
endoderm during embryonic development (e.g., 
Fetal Alcohol Syndrome, drugs, injury). 

Cell 14 14 AQ 1-2 

 Comparing the role of various sub-cellular units 
in unicellular organisms to comparable structures 
in multicellular organisms (i.e., oral groove, 
gullet, food vacuole in Paramecium compared to 
digestive systems in multicellular organisms). 

Cell 4, 5 4 AQ 2 UC 
5 AQ 1 UC 

Science Concepts: 

a. Cell differentiation is regulated through the expression 
of different genes within the embryo cells. During 
embryonic development of complex multicellular 
organisms, chemicals within the cells activate and 
deactivate portions of the genetic code as influenced by 
the cell’s environment and past history. 

Cell 13, 14 13 AQ 1-2 
14 AQ 

b. Unicellular organisms lack differentiation, but sub-
cellular units carry out all life functions.    

Cell 3, 4 3 AQ 5 UC 
4 AQ 2 UC 

S9-12:33                                                
Students demonstrate their understanding of how Energy Flow Within Cells Supports an 
Organism’s Survival by… 
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VT 9-12 LIFE SCIENCE STANDARD SGI LOCATION ASSESSMENT 

 Comparing and contrasting the structure of 
mitochondria and chloroplasts as cell organelles, 
the interrelatedness of their functions, and their 
importance to the survival of all cells. 

Cell 12 12 AQ 8 UC 

 Describing and justifying a possible flow of 
energy from the environment through an 
organism to the cellular level, and through the 
cell from assimilation through storage in ATP. 

Eco 8, 9 8 AQ 8 UC 
9 AQ 3, 6 UC 

 Investigating and describing enzyme action 
under a variety of chemical and physical 
conditions. 

Cell 11 11 AQ 4 AD 

Science Concepts: 

a. In living systems, energy flows through matter and is 
stored and released through chemical reactions. Basic 
survival energy 
transformations between cells and their environment 
include aerobic and anaerobic respiration and 
photosynthesis reactions. 

Eco 9, Cell 4, 11 9 AQ 3, 6 UC 
4 AQ 2 UC 
11 AQ 4 AD 

b. Energy is necessary for work to be accomplished and 
life to be sustained (e.g., At the cellular level, this work 
can be growth, repair, reproduction, and synthesis). 

Cell 13 13 Proc GI 

c. Energy is stored in living systems in ATP molecules. 
Energy is transformed through living systems from the 
environment through specific cell organelles and specific 
chemical processes. 

Cell 13 13 Proc GI 

d. Energy transformations in living systems are enzyme 
dependent. 

Cell 11, 13 11 AQ 4 AD 
13 Proc GI 

Enduring Knowledge: Energy enters an ecosystem in the form of sunlight and flows 
through the system to each cell. Matter interacts, changes and recycles in an ecosystem. 
Populations of organisms survive by maintaining interdependent relationships with one 
another and by utilizing biotic and abiotic resources from the environment. 

9-12:34                                                                                     
Students demonstrate their understanding of Energy Flow in an Ecosystem by… 

 Diagramming or developing a model that 
compares the energy at different trophic levels in 
a given ecosystem 

Eco 6, 7 6 AQ 1-2 
7 AQ 2, 3, 4 UC 

Science Concept: 

a. Energy from the sun enters all ecosystems 
through photosynthesis, is passed through 
trophic levels (producers, consumers, 
decomposers) with energy released as heat at 
every level until all the original energy is 
eventually released as heat (i.e., Energy Pyramid 
and 10% Rule).    

Eco 6, 7 6 AQ 1-2 
7 AQ 2, 3, 4 UC 

S9-12:35                                                                             
Students demonstrate their understanding of Food Webs in an Ecosystem by… 
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VT 9-12 LIFE SCIENCE STANDARD SGI LOCATION ASSESSMENT 

 Tracing the cycling of matter (e.g. carbon 
compounds, nitrogen compounds)  within the 
organisms of a Science Concept: 

Cell 8 8 AQ 3 UC 

Science Concept: 

a. Within ecosystems, the processes of photosynthesis 
and cellular respiration recycle matter (i.e., carbon 
compounds) found within organisms and the abiotic 
environment. 

Cell 8, 9 8 AQ 3 UC 
9 AQ 3, 6 UC 

S9-12:36                                                       
Students demonstrate their understanding of Equilibrium in an Ecosystem by… 

 Designing an investigation to compare a natural 
system with one altered by human activities (e.g., 
acid rain, eutrophication through agricultural 
runoff, fertilizer, pollution, solid waste, clear 
cutting, toxic emissions or conservation and 
habitat reclamation). 

Eco 1, 4, 18 1 Proc GI 
4 AQ 1 ET, Proc 
GI 
18 AQ 1-2 

Science Concept: 

a. Human beings are part of the earth’s many 
ecosystems.  Human activities can deliberately or 
inadvertently alter the equilibrium in an ecosystem. 

Eco 1, 4, 5, 16 1 Proc GI 
4 AQ 1 ET, Proc 
GI 
5 AQ 1 ET 
16 AQ 5 AD, 
AQ 1 UC 

S9-12:37     
Students demonstrate their understanding of Recycling in an Ecosystem by… 

 Developing and explaining a model that shows 
the recycling of inorganic compounds within a 
natural ecosystem (e.g., Compare worm compost 
with commercial fertilizer.). 

Eco 8 8 AQ 3 UC 

Science Concept: 

a. Matter (inorganic compounds) used by living 
things on the molecular level is cycled from old 
life to new life through major chemical cycles of 
the earth (e.g., N, H2O, C-O, P).      

Eco 8 8 AQ 3 UC 

Enduring Knowledge: All living things exhibit patterns of similarity in their structures, 
behaviors and biochemistry  

S9-12:38                                                     
Students demonstrate their understanding of Classification of Organisms by… 

 Developing a graphic representation that 
illustrates and compares the degree of molecular 
similarity among several species (e.g., DNA or 
amino acid sequences). 

Gen 11 8 AQ 1  

Science Concepts: 

a. Formal classification systems of organisms (Domain, 
Kingdom, Phylum…) are based upon molecular 

Evo 6, 7, 8 
Appendix G 

6 AQ 1-2 
7 AQ 1-2 
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VT 9-12 LIFE SCIENCE STANDARD SGI LOCATION ASSESSMENT 

similarities and differences among organisms. 8 AQ  1 UC 

S9-12:39                                                     
Students demonstrate their understanding of Evolution/Natural Selection by… 

 Using evidence to apply the theory of Natural 
Selection to a scenario depicting change within a 
given population over time/through many 
generations (e.g., bacterial resistance to 
antibiotics, neck length of the giraffe, animal 
camouflage). 

Evo 11, 12 11 AQ 1-2 
12 AQ 1-2 

Science Concepts: 

a. The diversity of present-day organisms resulted from 
changes over time in many ancestral organisms. 

Evo 5-8 5 AQ 1 
6 AQ 1-2 
7 AQ 1 
8 AQ 1UC 

b. Evolution (change over time) is based on variety 
within species. A greater variation within a species 
increases the possibility of species survival under 
changing conditions.  Life on earth is thought to have 
begun four billion years ago, as simple, one-celled 
organisms about some of which still exist today. 

Evo 11, 12 11 AQ 1-2 
12 AQ 1-2 

c. Natural Selection provides a mechanism for evolution 
and leads to organisms well-suited in a particular, 
existing environment.  

Evo 11, 12 11 AQ 1-2 
12 AQ 1-2 

d. New species result from evolution due to:   

 overpopulation Evo 10, 11, 12 10 AQ 2, 3 UC 
11 AQ 1-2 
12 AQ 1-2 

 genetic variability of offspring 

 a finite supply of resources, producing 
stress and competition 

 the selection (survival and subsequent 
reproduction) of offspring best suited to 
a particular environment 

e. Molecular structure provides additional evidence for 
evolution. 

Evo 12 12 AQ 1-2 

 


