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Biology Investigations  

With the SmartMicroScope 
 

By SmartSchool Systems 
 

NGSS Alignment  

 

1.  Preparing Microscope Slides 

 
Standards: 

 

2.  Estimating the Size of Microscopic Specimens 

 
Standards:  

 

3. Isolating Bacteria from a Sample 

 
Standards:  

 

4.  Osmosis 

 
Standards: HS-LS1-2 

HS-LS1-2 From Molecules to Organisms: Structures and Processes 

Develop and use a model to illustrate the hierarchical organization of interacting systems that provide specific 

functions within multicellular organisms. [Clarification Statement: Emphasis is on functions at the organism 

system level such as nutrient uptake, water delivery, and organism movement in response to neural stimuli. An 

example of an interacting system could be an artery depending on the proper function of elastic tissue and 

smooth muscle to regulate and deliver the proper amount of blood within the circulatory system.] [Assessment 

Boundary: Assessment does not include interactions and functions at the molecular or chemical reaction level.] 

 

5.  Exploring Cell Structure and Function 

 
Standards: HS-LS1-1 

HS-LS1-1 From Molecules to Organisms: Structures and Processes 

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. [Assessment Boundary: 

Assessment does not include identification of specific cell or tissue types, whole body systems, specific protein 

structures and functions, or the biochemistry of protein synthesis.] 

 

6.  The Effectiveness of Sunblock in Protecting Cells from UV Radiation 
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Standards:  

 

7. DNA Extraction 

 
Standards: HS-LS3-1 

HS-LS3-1 Heredity: Inheritance and Variation of Traits 

Ask questions to clarify relationships about the role of DNA and chromosomes in coding the instructions for 

characteristic traits passed from parents to offspring. [Assessment Boundary: Assessment does not include the 

phases of meiosis or the biochemical mechanism of specific steps in the process.] 

 

8.  Bacterial Transformation 

 
Standards: HS-LS4-5 

HS-LS4-5 Biological Evolution: Unity and Diversity 

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. [Clarification Statement: Emphasis is on determining cause and effect relationships for how 

changes to the environment such as deforestation, fishing, application of fertilizers, drought, flood, and the rate 

of change of the environment affect distribution or disappearance of traits in species.] 

 

9.  Microfossils 
 
Standards:  
 

10.  Bacteria: The Good, The Bad, and The Ugly 

 
Standards: HS-LS2-6 

HS-LS2-6 Ecosystems: Interactions, Energy, and Dynamics 

Evaluate 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. [Clarification Statement: Examples of changes in ecosystem conditions could include modest 

biological or physical changes, such as moderate hunting or a seasonal flood; and extreme changes, such as 

volcanic eruption or sea level rise.] 

 

11.  Isolate and Identify Bacteria in Your Environment 

 
Standards:  

 

12.  The Wonderful World of Microorganisms 

 
Standards:  

 

13.  Germination 

 
Standards: 
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14.  Plant Hormones 
 

Standards: HS-LS4-6 

HS-LS4-6 Biological Evolution: Unity and Diversity 

Create or revise a simulation to test a solution to mitigate adverse impacts of human activity on biodiversity.* 

[Clarification Statement: Emphasis is on testing solutions for a proposed problem related to threatened or 

endangered species, or to genetic variation of organisms for multiple species.] 
 

15.  Carrying Capacity 

 
Standards: HS-LS2-1; HS-LS2-8 

HS-LS2-1 Ecosystems: Interactions, Energy, and Dynamics 

Use mathematical and/or computational representations to support explanations of factors that affect carrying 

capacity of ecosystems at different scales. [Clarification Statement: Emphasis is on quantitative analysis and 

comparison of the relationships among interdependent factors including boundaries, resources, climate, and 

competition. Examples of mathematical comparisons could include graphs, charts, histograms, and population 

changes gathered from simulations or historical data sets.] [Assessment Boundary: Assessment does not include 

deriving mathematical equations to make comparisons.] 

 

HS-LS2-8 Ecosystems: Interactions, Energy, and Dynamics 

Evaluate evidence for the role of group behavior on individual and species’ chances to survive and reproduce. 

[Clarification Statement: Emphasis is on: (1) distinguishing between group and individual behavior, (2) 

identifying evidence supporting the outcomes of group behavior, and (3) developing logical and reasonable 

arguments based on evidence. Examples of group behaviors could include flocking, schooling, herding, and 

cooperative behaviors such as hunting, migrating, and swarming.] 

 

16.  How Does pH Affect Organisms? 

 
Standards: HS-LS2-7 

HS-LS2-7 Ecosystems: Interactions, Energy, and Dynamics 

Design, evaluate, and refine a solution for reducing the impacts of human activities on the environment and 

biodiversity.* [Clarification Statement: Examples of human activities can include urbanization, building dams, 

and dissemination of invasive species.] 

 

17.  Physarum polycephalum Response to Temperature and pH Gradients 

 
Standards: HS-LS2-7 

HS-LS2-7 Ecosystems: Interactions, Energy, and Dynamics 

Design, evaluate, and refine a solution for reducing the impacts of human activities on the environment and 

biodiversity.* [Clarification Statement: Examples of human activities can include urbanization, building dams, 

and dissemination of invasive species.] 

 

18.  Amoeba Cooperation 

 
Standards: HS-LS2-1 

HS-LS2-1 Ecosystems: Interactions, Energy, and Dynamics 

Use mathematical and/or computational representations to 
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support explanations of factors that affect carrying capacity of ecosystems at different scales. [Clarification 

Statement: Emphasis is on quantitative analysis and comparison of the relationships among interdependent 

factors including boundaries, resources, climate, and competition. Examples of mathematical comparisons 

could include graphs, charts, histograms, and population changes gathered from simulations or historical data 

sets.] [Assessment Boundary: Assessment does not include deriving mathematical equations to make 

comparisons.] 

 

19.  Owl Pellet Investigation 

 

Standards: HS-LS2-4 

HS-LS2-4 Ecosystems: Interactions, Energy, and Dynamics 

Use mathematical representations to support claims for the cycling of matter and flow of energy among 

organisms in an ecosystem. [Clarification Statement: Emphasis is on using a mathematical model of stored 

energy in biomass to describe the transfer of energy from one trophic level to another and that matter and 

energy are conserved as matter cycles and energy flows through ecosystems. Emphasis is on atoms and 

molecules such as carbon, oxygen, hydrogen and nitrogen being conserved as they move through an 

ecosystem.] [Assessment Boundary: Assessment is limited to proportional reasoning to describe the cycling of 

matter and flow of energy.] 

 

20.  Winogradsky Column 

 

Standards: HS-LS2-3 

HS-LS2-3 Ecosystems: Interactions, Energy, and Dynamics 

Construct and revise an explanation based on evidence for the cycling of matter and flow of energy in aerobic 

and anaerobic conditions. [Clarification Statement: Emphasis is on conceptual understanding of the role of 

aerobic and anaerobic respiration in different environments.] [Assessment Boundary: Assessment does not 

include the specific chemical processes of either aerobic or anaerobic respiration.] 
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