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Structure, Function, and Information Processing 
 
STEMLabs is a biotechnology company doing research on the mechanisms that help living things 
survive. You are a new employee of STEMLabs and, as part of your training, must demonstrate 
your knowledge. Your first task is to (through scientific investigation) provide evidence that living 
things are made up of cells, either one cell or many different numbers and types of cells.  
 
Part I: Conduct an Investigation and Evaluate Its Effectiveness 
Conduct the investigation (see Student Reference Sheet) and evaluate its effectiveness in 
achieving the purpose described above. 
 
After conducting the investigation, answer the following questions:  

1.  What types of data are collected in this investigation?  
 
 

2.  What tools and methods were necessary for this investigation? Why were they necessary?  
 

3.  What evidence supports that all living things are made up of cells? 

 
 

4.   What evidence can be used to distinguish living things from nonliving things?  

 
 

5.  What evidence can be used to distinguish single-celled organisms from multicellular 
organisms? 

 
 
 
Provide an evaluation for whether or not the evidence collected will meet the goals of the 
investigation. Your evaluation should include references to cellular composition as a distinguishing 
feature of living things.  
 
 
 

 
 
 

MS-LS1-1  
Conduct an investigation to provide evidence that living things are made of cells; either one cell or 
many different numbers and types of cells.  
 
[Clarification Statement: Emphasis is on developing evidence that living things are made of cells, 
distinguishing between living and non-living things, and understanding that living things may be 
made of one cell or many and varied cells.] 
 
Observable features of the student performance by the end of the course:  
1 Identifying the phenomenon under investigation  
a) From the given investigation plan, students identify and describe the phenomenon under 
investigation, which includes the idea that living things are made up of cells.  
b) Students identify and describe the purpose of the investigation, which includes providing 
evidence for the following ideas: that all living things are made of cells (either one cell or many 
different numbers and types of cells) and that the cell is the smallest unit that can be said to be 
alive.  
 
2 Identifying the evidence to address the purpose of the investigation  
a) From the given investigation plan, students describe the data that will be collected and the 
evidence to be derived from the data, including:  

i. The presence or absence of cells in living and nonliving things.  
ii. The presence or absence of any part of a living thing that is not made up of cells. 
iii. The presence or absence of cells in a variety of organisms, including unicellular and 

multicellular organisms.  
iv. Different types of cells within one multicellular organism.  

b) Students describe how the evidence collected will be relevant to the purpose of the 
investigation.  
 
3 Planning the investigation  
a) From the given investigation plan, students describe how the tools and methods included in the 
experimental design will provide the evidence necessary to address the purpose of the 
investigation, including that due to their small-scale size, cells are unable to be seen with the 
unaided eye and require engineered magnification devices to be seen.  
b) Students describe how the tools used in the investigation are an example of how science 
depends on engineering advances.  
 
4 Collecting the data  
a) According to the given investigation plan, students collect and record data on the cellular 
composition of living organisms.  
b) Students identify the tools used for observation at different magnifications and describe that 
different tools are required to observe phenomena related to cells at different scales. 
c) Students evaluate the data they collect to determine whether the resulting evidence meets the 
goals of the investigation, including cellular composition as a distinguishing feature of living things.  
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Part II: Develop a Model 
Your next task is to develop a model to describe the function of an individual cell as a whole and 
the ways that the smaller parts of the cell contribute to the function.   
 
In the model, be sure to: 
 
•  Identify the relevant parts of the cells from the human skin and the onion skin, including 

nucleus, chloroplasts, mitochondria, cell membrane, and cell wall 
•  Describe the structure of the cell membrane or cell wall as it relates to the function of the 

organelles and the whole cell 

•  Explain how cell structures (separately or together) contribute to  

o  Maintaining a cell’s internal processes, for which it needs energy 

o  Maintaining the structure of the cell and controlling what enters and leaves the cell 

o  Functioning together as parts of a system that determines cellular function 

•  Compare the structure of plant cells and animal cells based on structure and function 
 
 
 
 
 
 

MS-LS1-2  
Develop and use a model to describe the function of a cell as a whole and ways that parts of cells 
contribute to the function. 
 
[Clarification Statement: Emphasis is on the cell functioning as a whole system and the primary role of 
identified parts of the cell, specifically thenucleus, chloroplasts, mitochondria, cell membrane, and cell 
wall.] [Assessment Boundary: Assessment of organelle structure/function relationships is limited to the 
cell wall and cell membrane. Assessment of the function of the other organelles is limited to their 
relationship to the whole cell. Assessment does not include the biochemical function of cells or cell 
parts.] 
 
Observable features of the student performance by the end of the course:  
1 Components of the model  
a) To make sense of a phenomenon, students develop a model in which they identify the parts (i.e., 
components; e.g., nucleus, chloroplasts, cell wall, mitochondria, cell membrane, the function of a cell as 
a whole) of cells relevant for the given phenomenon.  
 
2 Relationships a In the model, students describe the relationships between components, including:  

i. The particular functions of parts of cells in terms of their contributions to overall cellular functions 
(e.g., chloroplasts’ involvement in photosynthesis and energy production, mitochondria’s involvement in 
cellular respiration). 

 ii. The structure of the cell membrane or cell wall and its relationship to the function of the 
organelles and the whole cell.  

 
3 Connections  
a) Students use the model to describe a causal account for the phenomenon, including how different 
parts of a cell contribute to how the cell functions as a whole, both separately and together with other 
structures. Students include how components, separately and together, contribute to:  

i. Maintaining a cell’s internal processes, for which it needs energy.  
ii. Maintaining the structure of the cell and controlling what enters and leaves the cell.  
iii. Functioning together as parts of a system that determines cellular function.  

b) Students use the model to identify key differences between plant and animal cells based on structure 
and function, including:  

i. Plant cells have a cell wall in addition to a cell membrane, whereas animal cells have only a cell 
membrane. Plants use cell walls to provide structure to the plant.  

ii. Plant cells contain organelles called chloroplasts, while animal cells do not. Chloroplasts allow 
plants to make the food they need to live using photosynthesis. 
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In your new job at STEMLabs, you will be researching slime molds. These are single-celled 
organisms most of the time, but sometimes they get together in a group and act like a multicellular  
organism. The organism that they form together is a simple example of a system made up of 
interacting subsystems. The individual cells have functions of their own, and the groups of cells 
have a combined function.  
 
Your supervisor wants you to explain your understanding of how systems can be made up of 
interacting parts through an argument about the human body. How is the human body also a 
system of interacting subsystems composed of groups of cells? 
 
Part III: Support an Argument 
Develop an argument, supported by evidence, for how the human body is a system of interacting 
subsystems composed of groups of cells. Use information from any of the modules and/or the 
model you developed in Part II to support the following claim.  
 
Claim: 
The body is a system of interacting subsystems composed of groups of cells. 
 
Evidence: 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

MS-LS1-3  
Use an argument supported by evidence for how the body is a system of interacting subsystems composed of 
groups of cells.  
 
[Clarification Statement: Emphasis is on the conceptual understanding that cells form tissues and tissues form 
organs specialized for particular body functions. Examples could include the interaction of subsystems within a 
system and the normal functioning of those systems.] [Assessment Boundary: Assessment does not include the 
mechanism of one body system independent of others. Assessment is limited to the circulatory, excretory, 
digestive, respiratory, muscular, and nervous systems.] 
 
Observable features of the student performance by the end of the course:  
1 Supported claims  
a) Students make a claim to be supported, related to a given explanation or model of a phenomenon. In the claim, 
students include the idea that the body is a system of interacting subsystems composed of groups of cells.  
 
2 Identifying scientific evidence  
a) Students identify and describe the given evidence that supports the claim (e.g., evidence from data and scientific 
literature), including evidence that:  

i. Specialized groups of cells work together to form tissues (e.g., evidence from data about the kinds of cells 
found in different tissues, such as nervous, muscular, and epithelial, and their functions).   

ii. Specialized tissues comprise each organ, enabling the specific organ functions to be carried out  (e.g., the 
heart contains muscle, connective, and epithelial tissues that allow the heart to receive and pump blood).  

iii. Different organs can work together as subsystems to form organ systems that carry out complex functions 
(e.g., the heart and blood vessels work together as the circulatory system to transport blood and materials 
throughout the body). 

 iv. The body contains organs and organ systems that interact with each other to carry out all necessary 
functions for survival and growth of the organism (e.g., the digestive, respiratory, and circulatory systems are 
involved in the breakdown and transport of food and the transport of oxygen throughout the body to cells, where the 
molecules can be used for energy, growth, and repair).  

 
3 Evaluating and critiquing the evidence  
a) Students evaluate the evidence and identify the strengths and weaknesses of the evidence, including:  

i. Types of sources 
ii. Sufficiency, including validity and reliability, of the evidence to make and defend the claim.  
iii. Any alternative interpretations of the evidence and why the evidence supports the student’s claim, as 

opposed to any other claims.  
 

4 Reasoning and synthesis  
a) Students use reasoning to connect the appropriate evidence to the claim. Students describe the following chain 
of reasoning in their argumentation:  

i. Every scale (e.g., cells, tissues, organs, organ systems) of body function is composed of systems of 
interacting components.  

ii. Organs are composed of interacting tissues. Each tissue is made up of specialized cells. These interactions 
at the cellular and tissue levels enable the organs to carry out specific functions.  

iii. A body is a system of specialized organs that interact with each other and their subsystems to carry out the 
functions necessary for life.  
b) Students use oral or written arguments to support or refute an explanation or model of a phenomenon. 
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Reasoning: 
______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 
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One of the characteristics of all living things is the ability to respond to the environment. As a 
researcher at STEMLabs, you will be studying the response of slime molds to various 
environmental stimuli. In order to learn more about stimulus and response, you decide to do a 
review of sensory receptors in the human body.  
 
Part IV: Gather and Synthesize Information  
Review the information provided on the Student Reference Sheet, and then prepare a brief 
summary of how sensory receptors respond to stimuli. Make sure to address the following points:  
•  The causal relationships between information received by sensory receptors and behavior 
•  Provide evidence to illustrate that some sensory information will cause an immediate behavior 

and some will be stored as a memory.  
 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 
.   

MS-LS1-8. Gather and synthesize information that sensory receptors respond to 
stimuli by sending messages to the brain for immediate behavior or storage as 
memories. 
 
[Assessment Boundary: Assessment does not include mechanisms for the 
transmission of this information.] 
 
Observable features of the student performance by the end of the course:  
1 Obtaining information  
a) Students gather and synthesize information from at least two sources (e.g., text, 
media, visual displays, data) about a phenomenon that includes the relationship 
between sensory receptors and the storage and usage of sensory information by 
organisms. Students gather information about:  

i. Different types of sensory receptors and the types of inputs to which they 
respond (e.g., electromagnetic, mechanical, chemical stimuli).  

ii. Sensory information transmission along nerve cells from receptors to the 
brain.  

iii. Sensory information processing by the brain as:  
1. Memories (i.e., stored information).  
2. Immediate behavioral responses (i.e., immediate use).  

 
b) Students gather sufficient information to provide evidence that illustrates the 
causal relationships between information received by sensory receptors and 
behavior, both immediate and over longer time scales (e.g., a loud noise processed 
via auditory receptors may cause an animal to startle immediately or may be 
encoded as a memory, which can later be used to help the animal react 
appropriately in similar situations).  
 
2 Evaluating information  
a) Students evaluate the information based on:  

i. The credibility, accuracy, and possible bias of each publication and the 
methods used to generate and collect the evidence.  

ii. The ability of the information to provide evidence that supports or does not 
support the idea that sensory receptors send signals to the brain, resulting in 
immediate behavioral changes or stored memories. 

 iii. Whether the information is sufficient to allow prediction of the response of 
an organism to different stimuli based on cause and effect relationships between 
the responses of sensory receptors and behavioral responses.   
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