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7-2.1 Summarize the structures and functions of the major components of plant and 

animal cells (including the cell wall, the cell membrane, the nucleus, chloroplasts, 

mitochondria, and vacuoles). 

Taxonomy level:   2.4-B   Understand Conceptual Knowledge 

 

Previous/Future knowledge:  In 5
th

 grade (5-2.1), students recalled that the smallest unit of life 

was the cell and identified its major structures (including cell membrane, cytoplasm, nucleus, 

and vacuole).  In 6
th

 grade (6-2.1), students summarized the characteristics that all organisms 

share (including the obtainment and use of resources for energy). In high school Biology, 

students will study the cell theory, other cell structures not listed here, and compare prokaryotic 

and eukaryotic cells.   

 

It is essential for students to know that a cell is the smallest unit of life that conducts all life 

functions.  

 Each cell has major structures (organelles) within it that perform these life functions.  

 Many organelles are too small to be seen without the aid of a microscope.   

 Cells in organisms vary in size and shape, but contain most of the same major parts.   

 

Some structures and their functions include:  

Cell membrane  

 The thin, flexible outer covering of a cell.  It controls what enters and leaves a cell.  

 Diffusion is one way in which materials (for example molecules of sugar or water) move 

across the cell membrane. It occurs as materials are moved from an area of higher 

concentration to an area of lower concentration.  

 Osmosis is the diffusion of water across a membrane.  

 

NOTE TO TEACHER: The term molecule is used in biology to represent the smallest particle of 

a substance that still has the properties of that substance. For example, the smallest particle of a 

sugar compound is known as a molecule of sugar.  

 

Cytoplasm  

 The gel-like fluid inside of a cell made of mostly water.   

 The other organelles are embedded in the cytoplasm.  

 

Nucleus   

 Contains the genetic material (DNA) and is the control center of the cell. 

 

Vacuole   

 Act as temporary storage centers.  

 Some store water; others store waste products until they can be eliminated from the cell.   

 

Chloroplasts   

 Are the sites where photosynthesis takes place in a plant cell.  

 They contain the chlorophyll used to make food.  
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Mitochondria   

 Are the energy producing sites in the cell where respiration takes place.  

 It is sometimes called the “powerhouse” of the cell. 

 

Cell wall   

 Provides support and shape for plant cells.  It is made mostly of cellulose. 

 

It is not essential that students know endoplasmic reticulum, Golgi bodies, lysosomes, or 

ribosomes; active and passive transport across the cell membrane. 

 

Assessment Guidelines: 
The objective of this indicator is to summarize the structures and functions of the major 

components of plant and animal cells; therefore, the primary focus of assessment should be to 

generalize the main points regarding the major functions of the cell structures (including cell 

wall, the cell membrane, the nucleus, chloroplasts, mitochondria, and vacuoles).  However, 

appropriate assessments should also require students to identify individual parts of the cell or 

their functions; illustrate parts of the cell using words, pictures, or diagrams; classify the cell 

structures as either a structure in an animal cell or a plant cell; or explain the processes of 

diffusion and osmosis. 
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7-2.2 Compare the major components of plant and animal cells. 

 Taxonomy level:  2.6-B   Understand Conceptual Knowledge 

 

Previous/Future knowledge:  In 5
th

 grade (5-2.1), students recalled that the smallest unit of life 

was the cell and identified its major structures (including cell membrane, cytoplasm, nucleus, 

and vacuole).  In 6
th

 grade students learned about plants and animals but not their cells.  Students 

have not studied the major differences between plants and animals at the cellular level.  More 

detail of cell structures and processes will be a part of high school biology classes.  

 

It is essential for students to know that even though all living organisms are made of cells that 

contain similar structures, there are differences between the structures of the cells of plants and 

animals.  

 Structures that are common to plant and animal cells are the cell membrane, nucleus, 

mitochondria, and vacuoles.  

 Structures that are specific to plants are the cell wall and chloroplasts.  

 

Major structural differences between a plant and an animal cell include: 

 Plant cells have a cell wall, but animal cells do not.  Cell walls provide support and give 

shape to plants. 

 Plant cells have chloroplasts, but animal cells do not.  Chloroplasts enable plants to perform 

photosynthesis to make food. 

 Plant cells usually have one or more large vacuole(s), while animal cells have smaller 

vacuoles, if any are present.  Large vacuoles help provide shape and allow the plant to store 

water and food for future use. The storage function plays a lesser role in animal cells, 

therefore the vacuoles are smaller. 

 

It is not essential for students to know other organelles in plant and animal cells or to know the 

chemical processes that occur within the cell parts.  

 

Assessment Guidelines: 

The objective of this indicator is to compare the major components of plant and animal cells; 

therefore, the primary focus of assessment should be to detect how the plant and animal cells 

structures are similar and different.  However, appropriate assessments should also require 

students to identify the component parts of plant and animal cells; exemplify cell parts that 

perform specific functions in either plant or animal cells; illustrate plant and animal cells to 

indicate cell structures in each type of cell using pictures, words, or diagrams; or classify cells as 

either plant or animal based on their cell parts. 
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7-2.3 Compare the body shapes of bacteria (spiral, coccus, and bacillus) and the body 

structures that protists (euglena, paramecium, amoeba) use for food gathering and 

locomotion.   

Taxonomy level:  2.6-B   Understand Conceptual Knowledge 

 

Previous/Future knowledge:   In 5
th

 grade (5-2.4), students identified the roles of organisms in 

an ecosystem (including microorganisms and bacteria).  In 6
th

 grade (6-2.1), students recognized 

the structure of classification (including the five kingdoms).   

 

It is essential for students to know bacteria by their shape and protists (euglena, paramecium, 

amoeba), by the way they move and gather food.  

 

Bacteria are organisms that are classified into the Moneran Kingdom.  They are all single-celled 

organisms. They are classified by their body shapes. 

 

Spiral   Spiral-shaped bacteria are corkscrew shaped 

 

Bacillus  Rod-shaped bacteria 

 

Coccus   Round-shaped bacteria 

 

Protists are organisms that are classified into the Kingdom Protista.  Although there is a lot of 

variety within the protists, they do share some common characteristics.  Protists are usually one-

celled organisms that live in all moist environments.  They vary in the way they obtain food and 

move.  Examples of protists include euglena, paramecium, and amoeba.  

 

Euglena—Protist with Flagella  

 These protists move pulling themselves with long whip like structure called flagella.   

 These protists can have one or more flagella that help them move.   

 The euglena is unique in that it has characteristics of both a plant and an animal, it contains 

chloroplasts that photosynthesize and also can consume other organisms as well. 

 

Paramecium—Protist with Cilia 

 These protists move by beating tiny hair-like structures called cilia.   

 The cilia act as tiny oars that allow the protist to move through its watery environment.   

 The cilia also move and help to capture food directing in toward a groove that functions like 

a mouth.  

 

Amoeba—Protist with Pseudopods 

 These protists move by extending their bodies forward and then pulling the rest of their 

bodies forward as well. 

 The finger-like structures that they project forward are called pseudopods (false foot).   

 The pseudopods are also used to trap food.  
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It is not essential for students to know other types of protists or other characteristics of 

bacteria.  

 

Assessment Guidelines:  
The objective of this indicator is to compare the body shapes of bacteria; therefore, the primary 

focus of assessment should be to detect differences among the shapes of bacteria (spiral, coccus, 

and bacillus). However, appropriate assessments should also require students to classify a 

bacterial cell as spiral, coccus, or bacillus. 

 

Another objective of this indicator is to compare the body structures of protists used for food 

gathering and locomotion; therefore, the primary focus of assessment should be to detect 

similarities and differences among the structures of protists (euglena, paramecium, and amoeba) 

used for food obtainment and locomotion.  However, appropriate assessments should also require 

students to identify a protist as a euglena, amoeba, or paramecium based on its structures for food 

gathering or locomotion. 

 

NOTE TO TEACHER: This may be a good place to introduce viruses.  Even though viruses are 

only tested related to diseases (7-3.4), students will need basic knowledge of viruses.  

 Viruses are tiny particles much smaller than bacteria and can only be seen with a very 

powerful microscope.  

 In isolation, viruses show none of the expected signs of life.  They do not respond to stimuli, 

they do not grow; they do not do any of the things we normally associate with life.  

Therefore, they should not be considered as living organisms at all.  

 However, viruses do show one of the most important signs of life: the ability to reproduce.  

 Viruses are considered to be nonliving until they infect the cells of a host plant or animal and 

reproduce within those cells.  

 Viruses are responsible for causing many diseases in living organisms (for example AIDS, 

colds, and flu in humans).   
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7-2.4 Explain how cellular processes (including respiration, photosynthesis in plants, 

mitosis, and waste elimination) are essential to the survival of the organism. 

Taxonomy level:   2.7-B   Understand Conceptual Knowledge 

 

Previous/Future knowledge:  In 6
th

 grade (6-2.7), students have received previous instruction 

concerning respiration and photosynthesis.  Students will study in greater detail the cellular 

processes of organisms as part of high school Biology.  

 

It is essential for students to know that because a cell is the smallest unit of life, it must 

undergo certain cellular processes in order to ensure the survival of the organism as a whole. 

Some of the cellular processes that are essential include:  

 

Photosynthesis  

 Plants use light energy (for example sunlight) to combine carbon dioxide (CO2) and water 

(H2O) to make simple sugars (C6H12O6).    

 Plant cells also release oxygen gas (O2).   

 Once the sugars are formed, they are either used by the plant or stored in the vacuoles.  

 Photosynthesis occurs in the chloroplasts. 

 

Respiration   

 All organisms, including plants and animals, break down simple sugars (C6H12O6) into 

carbon dioxide (CO2) and water (H2O) and release energy.   

 The cell uses the energy to build, repair, and reproduce cells.  

 Respiration occurs in the mitochondria of cells.  

 

Waste elimination   

 Organisms rid the cells of waste products that could be harmful to the cell.  

 As waste particles accumulate in a cell, the waste will move out of the cell and be eliminated.  

 The waste particles will move from a more concentrated area to a less concentrated area.   

 

Mitosis  

 Cell reproduction is called mitosis and occurs in the nucleus of the cell.  

 Mitosis enables a cell to make an exact copy of it.   

 Mitosis is a process of cell division, which results in the production of two daughter cells 

from a single parent cell.   

 The daughter cells are identical to one another and to the original parent cell.   

 Mitosis is needed for growth, replacement, and asexual reproduction.  

 

It is not essential for students to know the stages of mitosis or meiosis, active or passive 

transport, or endocytosis and exocytosis.  
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Assessment Guidelines: 

The objective of this indicator is to explain how cellular processes are essential to the survival of 

the organism; therefore, the primary focus of assessment should be to construct a cause-and-

effect model of how the cell processes including respiration, photosynthesis in plants, mitosis, 

and waste elimination ensure the survival of the organism.  However, appropriate assessments 

should also require students to compare and illustrate the processes of photosynthesis and 

respiration; identify and recall the functions of the cellular processes listed in the indicator; or 

summarize the ways that these processes affect cellular survival. 
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7-2.5 Summarize how genetic information is passed from parent to offspring by using the 

terms genes, chromosomes, inherited traits, genotype, phenotype, dominant traits, 

and recessive traits.  

Taxonomy level:   2.4-B Understand Conceptual Knowledge 

 

Previous/Future knowledge:  Students have had no previous instruction in genetics, but they 

were introduced to inherited characteristics in 4
th

 grade (4-2.4).   In 6
th

 grade (6-3.7), students 

compared learned to inherited behaviors in animals.  Students will study in greater detail DNA 

and RNA and how these substances function and are replicated as part of high school biology.  

 

It is essential for students to know that offspring may have the same physical characteristics, or 

traits, as their parents because genetic information (DNA) is passed from parent to offspring 

during sexual reproduction.   

 Each sex cell (egg or sperm) of the parent organism (plant or animal) contains one-half of the 

genetic material needed to create a new organism.   

 Heredity is the passing of traits from one generation to another, or inheritance.   

 

Chromosomes  

 A structure found in the nucleus of a cell that contains the genetic information (DNA).  

 

Genes 

 A segment of DNA found on a chromosome that determines the inheritance of a particular 

trait.  

 Genes are responsible for the inherited characteristics that distinguish one individual from 

another.  

 Genes for a specific trait generally come in pairs.  

 One gene from the pair is called an allele. 

 Genes may be expressed in two different forms. 

o Genotype—the set of genes carried by the organism. 

o Phenotype—the physical expression of the genes. 

 

Inherited traits  

 Characteristics that are passed from parent to offspring.  Examples of inherited traits may be 

eye color, eye shape, hair type, or face shape.  

 Some inherited traits are dominant and some are recessive.  

o Dominant trait—A trait that will always be expressed in the phenotype.  Alleles for 

dominant traits are represented by capital letters. 

o Recessive trait—A trait that will only be expressed in the phenotype if two recessive 

alleles are present.  In the presence of a dominant trait, the recessive trait will not be 

expressed.  Alleles for recessive traits are represented by lowercase letters.  
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It is not essential for students to know the stages of meiosis, or the structure of DNA and RNA.  

Sex-linked traits, mutations, incomplete dominance, codominance, polygenic inheritance, and 

genetic engineering are also not essential concepts for this indicator. 

Assessment Guidelines: 

The objective of this indicator is to summarize how genetic information is passed from parent to 

offspring; therefore, the primary focus of assessment should be to generalize the major points 

about inheritance using the terms genes, chromosomes, inherited traits, genotype, phenotype, 

dominant traits, and recessive traits.  However, appropriate assessments should also require 

students to identify the main components of genetic information; explain how genetic 

information passed from parents to offspring determines inheritance; or compare genotype and 

phenotype or dominant and recessive traits. 
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7-2.6  Use Punnett squares to predict inherited monohybrid traits. 

 Taxonomy level:   3.2-C   Apply Procedural Knowledge 

Previous/Future knowledge:  Students have received no previous instruction in the use of 

Punnett squares.  Students should have a beginning level of understanding of genetics and 

dominant and recessive genes.  

It is essential for students to know that offspring inherit the genes for particular traits from their 

parents.   

 Genes for a particular trait normally come in pairs.  

 Since each parent normally has two alleles for a single trait, we use a Punnett square to 

determine the possibilities of the combinations of alleles that the offspring may receive.  

 A Punnett square is a tool used to predict the ratio or percentage of the possible genes that an 

offspring will have based on the genes of the parent. 

 

In a Punnett square, the top of the table shows the alleles provided by one parent.  

 The alleles for the other parent are placed along the left side of the table.  

 One allele from each parent is placed in the individual squares, forming a new gene pair.  

 The individual squares show the possibilities of allele pairs in the offspring.  

 For example, the following table shows the cross Tt x tt:  

 

 

 

 

 

 

 

 

 

 

 

 In this example, tallness (T) is the dominant trait and shortness (t) is the recessive trait.  

 As the Punnett square shows, TT, Tt, and tt are all possible genotypes for the height of the 

offspring.  

 The offspring with the genotypes TT and Tt will have a phenotype of tall; the offspring with 

the genotype of tt will have a phenotype of short.  

 If the two alleles are the same (TT or tt), the genotype is considered purebred.  If the two 

alleles are different (Tt), the genotype is considered hybrid.  

 This example shows the inheritance of a single characteristic (height). A cross that shows the 

inheritance of a single characteristic is known as a monohybrid cross.  

 It is sometimes difficult to predict certain traits in humans (for example hair color or eye 

color) because there may be several different genes that control these traits.  

 

 
t t 

T Tt Tt 

t tt tt 
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It is not essential for students to know how to use Punnett squares to show incomplete 

dominance or multiple traits.  Pedigree charts are also not essential. 

 

Assessment Guidelines: 

The objective of this indicator is to use Punnett squares to predict inherited monohybrid traits; 

therefore, the primary focus of assessment should be to apply procedural knowledge of a Punnett 

square to determine the possible inheritance of one trait.  However, appropriate assessments 

should also require students to interpret some basic information on a Punnett square; compare 

allele combinations that would relate to different genetic predictions; or predict the ratio or 

probability of traits. 



Cells and Heredity 

7-2  The student will demonstrate an understanding of the structure and function of 

cells, cellular respiration, and heredity. (Life Science) 

 

Effective August 2007 12 

7-2.7  Distinguish between inherited traits and those acquired from environmental factors. 

 Taxonomy level:   4.1-B   Analyze Conceptual Knowledge 

Previous/Future knowledge:  Students have previously learned about inherited and acquired or 

learned behaviors in fourth grade (4-2.4) and sixth grade (6-3.7).   

It is essential for students to know that all characteristics that organisms have are inherited 

from their parents but some can be influenced by environmental factors.  

 

An inherited trait is a genetically determined characteristic that distinguishes one organism from 

another organism.  Some inherited traits are dominant, some are recessive, and some are neither. 

 An example of an inherited trait in plants may be color of flowers.  The color red is dominant 

over the recessive color white.  Pink flowers are a result of a blending of red and white. Other 

examples of inherited traits may be the shape of seeds or leaves, or the height of the plant.  

 An example in animals may be eye color.  Brown eye color is dominant over the recessive 

blue eye color.  Green or hazel eyes are neither dominant nor recessive.  Other examples of 

inherited traits may be body design, baldness, blood type, or skin color. 

 

Physical characteristics of organisms may be influenced by environmental factors.  Examples of 

environmental factors that can alter the phenotype of an organism may be temperature, nutrients, 

injuries, disease, exposure to sun, or living conditions.   

 Temperature, for example, may affect the number or size of leaves in plants or the color or 

amount of fur or thickness of skin in animals. 

 Nutrients, for example, may affect the growth or seed production in plants or the weight or 

height in animals. 

 Injuries, for example, may cause scarring in plants and animals. 

 Disease, for example, may affect the number of branches in plants or body shape in animals. 

 Exposure to sun, for example, may affect the color of leaves in plants or skin changes in 

animals. 

 Living conditions, for example, may affect the leaves, roots and height in plants or the 

condition of fur, skin, or teeth in animals. 

 

It is not essential for students to understand how mutations or genetic engineering cause 

changes in inherited characteristics, or causes of genetic disorders.  

 

Assessment Guidelines: 

The objective of this indicator is to distinguish between inherited traits and those acquired from 

environmental factors; therefore, the primary focus of assessment should be to differentiate 

between traits that are inherited from physical characteristics that are influenced by 

environmental factors.  However, appropriate assessments should also require students to 

exemplify traits that would occur due to inheritance or result from environmental factors; or 

summarize major points about inherited traits and traits influenced by environmental factors. 
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7-3.1 Summarize the levels of structural organization within the human body (including 

cells, tissues, organs, and systems).  

Taxonomy level:   2.4-B   Understand Conceptual Knowledge 

 

Previous/Future knowledge:  In 4
th

 grade (4-2.3), students explained how humans use their 

sensory organs.  In 5
th

 grade (5-2.1), students were introduced to concept of cells where they 

learned the major structures including cell membrane, cytoplasm, nucleus, and vacuole.  In high 

school Biology, students will study the cell theory and explain how cell differentiation serves as 

the basis for the hierarchical organization of organisms.  This is the first time that students have 

studied levels of organization within the human body.  

 

It is essential for students to know that the human body is divided into specific levels of 

organization and that these levels are what make the human body a complex organism.  The 

levels of organization, from the simplest level to the most complex are:  
 

Cells  

 The basic units of structure and function within the human body.  

 Though all cells perform the processes that keep humans alive, they also have specialized 

functions as well.   

 Examples may be nerve cells (neurons), blood cells, and bone cells.  
 

Tissues  

 A group of specialized cells that work together to perform the same function. There are four 

basic types of tissue in the human body:  

o Nerve tissue—carries impulses back and forth to the brain from the body  

o Muscle tissue (cardiac, smooth, skeletal)—contracts and shortens, making body parts 

move  

o Epithelial tissue—covers the surfaces of the body, inside (as lining and/or covering of 

internal organs) and outside (as layer of skin) 

o Connective tissue—connects all parts of the body and provides support (for example 

tendons, ligaments, cartilage) 
 

Organs  

 A group of two or more different types of tissue that work together to perform a specific 

function.  

 The task is generally more complex than that of the tissue.   

 For example, the heart is made of muscle and connective tissues which function to pump 

blood throughout the body.  
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Systems  

 A group of two or more organs that work together to perform a specific function.  

 Each organ system has its own function but the systems work together and depend on one 

another.  

 There are eleven different organ systems in the human body: circulatory, digestive, 

endocrine, excretory (urinary), immune, integumentary (skin), muscular, nervous, 

reproductive, respiratory, and skeletal.  

 

It is not essential for students to know the major tenets of the cell theory or explain the process 

of cell differentiation as the basis for the hierarchical organization of organisms as these concepts 

will be further developed in high school biology.  

 

Assessment Guidelines:  

The objective of this indicator is to summarize the levels of structural organization within the 

human body; therefore, the primary focus of assessment should be to generalize major points 

about the different levels of organization (including cells, tissues, organs, and systems).  

However, appropriate assessments should also require student to identify the individual levels of 

organization; illustrate and/or exemplify the levels of organization using words, pictures, or 

diagrams; or classify by sequencing the levels of organization; exemplify types of tissues; or 

identify the systems in the body.  
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7-3.2 Recall the major organs of the human body and their functions within their 

particular body system.  

Taxonomy level:   1.2-A, B   Remember Factual and Conceptual Knowledge 

 

Previous/Future knowledge:  In kindergarten (K-3.2), students identified the functions of the 

sensory organs (including eyes, nose, ears, tongue, and skin).  In 4
th

 grade (4-2.3), students 

explained how humans use their sensory organs.  This is the first time in science that students 

have been introduced to the human body and its functions.  Students will not develop this 

concept further in high school biology because the focus will be at the cellular level.  

 

It is essential for students to know that the human body consists of major organs that have 

specific functions required by the body to perform its life functions.  Examples of major organs 

and their functions in the body are:  
 

System Major Organs Function (s) 

Circulatory Heart Causes blood to flow through the body by its pumping 

action 

Blood vessels (arteries, 

capillaries and veins) 
 Tubes that carry blood throughout the entire body. 

 Most arteries carry blood that has oxygen and 

nutrients to all the parts of the body. 

 Most veins carry waste products (for example 

carbon dioxide) from all the parts of the body back 

to the heart. 

 Capillaries are very small vessels where oxygen 

and nutrients leave the blood to go into the cells 

and carbon dioxide and other waste products enter 

the blood from the cells.  

 Blood is composed of red blood cells, white blood 

cells, platelets, and plasma that have different 

functions.  

Respiratory Nose Collects air from the environment and moistens and 

heats the air before it enters the trachea 

Trachea The windpipe; moves air from the nose to the lungs 

Bronchi  

(sg., bronchus) 

Tubes that move air from the trachea to the lungs; one 

bronchus leads to each lung; part of each bronchus is 

outside the lung and part is inside. 

Lungs The main organs where gases are exchanged between 

air and the blood; the alveoli in the lungs are where the 

gas exchange takes place. 

Diaphragm  The muscle that aids in the breathing process 
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Digestive Mouth Begins to break down food into smaller pieces through 

mechanical digestion; saliva in the mouth starts the 

process of chemical digestion 

Esophagus The transport tube that carries chewed food to the 

stomach 

Stomach Continues the process of mechanical digestion; and 

secretes gastric juices that continue the process of 

chemical digestion started in the mouth  

Small intestines The organ where most of the chemical digestion of 

food takes place; nutrients from food are also absorbed 

through the small intestines 

Large intestines The organ where water is absorbed from the food and 

taken into the bloodstream; prepares the remaining 

undigested food for elimination from the body 

Rectum and anus The rectum is a short tube that stores solid waste until 

it is eliminated from the body through the anus.  

Digestive Liver A secondary organ of the digestive system that 

produces bile, which is used by the body to break up fat 

particles. 

Gallbladder A secondary organ to the digestive system that 

functions to store bile produced by the liver.  

Pancreas A secondary organ to the digestive system that 

functions to produce digestive juices that help to 

further break down the food in the small intestine.  

Excretory 

(Urinary) 

Kidneys The two kidneys get rid of urea, excess water, and 

some other waste materials released by the cells. These 

are eliminated as urine. 

Ureters Tubes which connect each kidney to the bladder 

Bladder A saclike muscular organ which stores urine until it is 

released from the body 

Urethra  Tube through which urine passes before it is removed 

from the body 

Nervous Brain An organ of the central nervous system, which has 

three distinct parts that all serve to control and 

coordinate the activities of the body.  

 The cerebrum controls thoughts, voluntary actions, 

and the sensations related to the five senses.  

 The cerebellum helps with balance and coordination.  

 The brain stem is located at the base of the brain and 

controls vital and involuntary processes (for 

example, breathing, the beating of the heart, and 

digestion).  
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Spinal cord A bundle of nerves that begins at the brain stem and 

continues down the center of the back through the 

vertebrae. It connects with the peripheral nerves.  

Peripheral nerves A network of nerves that branch out from the spinal 

cord and connect to the rest of the body and transmit 

signals to and from the brain through the spinal cord.  

Muscular Skeletal muscles  Voluntary muscles attached to bones and provide the 

force needed to move the bones; tendons connect the 

skeletal muscles to bones 

Smooth muscles Involuntary muscles that control many types of 

movement within the body (such as digestion) 

Cardiac muscles Involuntary muscle that forms the heart 

Skeletal Bones Provide shape and support for the body and protection 

for many organs and structures; some bones produce 

blood cells; some store minerals  

 Joints occur where two or more bones meet 

 Ligaments attach bones at the joints 

Integumentary Skin Covers the body and prevents the loss of water; it 

protects the body from infection and injury; it helps to 

regulate body temperature, get rid of wastes (sweat), 

receive information from the environment and produce 

vitamin D.  

 

It is not essential for students to know the major organs of the reproductive system, immune 

system, endocrine system.  The reproductive system will be studied in the health curriculum. 

Students do not need to know the pathway of blood through the circulatory system, the chemical 

processes (including names of enzymes) that occur during digestion, or name the bones of the 

body.  

 

Assessment Guidelines:  

The objective of this indicator is to recall the major organs of the human body and their function 

within their particular body system; therefore, the primary focus of assessment should be to 

remember information about the different organs and their major functions.  However, 

appropriate assessments should also require student to identify the system that each organ 

belongs to; recognize an organ from words, pictures, or diagrams; or identify an organ based on 

the description of its function.  
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7-3.3 Summarize the relationships of the major body systems (including the circulatory, 

respiratory, digestive, excretory, nervous, muscular, and skeletal systems). 

Taxonomy level:  2.4-B   Understand Conceptual Knowledge 

 

Previous/Future knowledge:  This is the first time in science that students have been introduced 

to the concept of the relationships between the major body systems.  Students will not develop 

this concept further in high school Biology as the primary focus in that course will be at the 

cellular level.  

 

It is essential for students to know that each system in the human body performs its own unique 

function.   

 

Circulatory System  

 The main function of the circulatory system is to transport blood to all parts of the body so 

that gases, nutrients, and waste products are transported to and from the cells.  

 The white blood cells within the circulatory system help to fight infection in the body. 

 

Respiratory System  

 The main function of the respiratory system is to provide gas exchange between the blood 

and the air.  

 When air is inhaled, the lungs remove some of the oxygen.  

 Carbon dioxide is exhaled back into the environment. 

 

Digestive System  

 The main functions of the digestive system are to breakdown foods into nutrients that can be 

used by the body, absorb nutrients that are necessary for energy, growth, and maintenance, 

and rid the body of solid wastes. 

 

Excretory System  

 The main function of the excretory system is to filter out cellular wastes, toxins (chemicals 

that could be poisonous to the body), and excess water that result from cellular respiration. 

 

Nervous System  

 The main functions of the nervous system are to receive stimuli from inside and outside the 

body, to interpret the stimuli, and initiate responses for survival.  

 

Muscular System  

 The main function of the muscular system is to provide movement.     

 

Skeletal System  

 The main functions of the skeletal system are to provide support for the body, to protect 

internal organs, and to provide attachment sites for the muscles. 
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Even though each system in the human body performs its own function, the different systems 

work together and depend on one another for the body to function successfully.  Examples of 

relationships between the major body systems may be:  

 All body systems are dependent upon the circulatory system to transport materials.  

 The circulatory system works with the excretory system to help remove wastes from the 

body.  

 The respiratory system works with the circulatory system to make sure that oxygen (O2) 

reaches the bloodstream and carbon dioxide (CO2) is removed from the bloodstream.  

 The digestive system works with the circulatory system to make sure that nutrients made 

available by digestion (for example glucose) get to the cells of the body.  

 The nervous system works with the muscular and skeletal systems to direct behavior and 

movement.  

 The nervous system controls internal processes in the body (for example digestion and 

circulation).   

 Muscles control the movement of materials through some organs (for example the stomach, 

intestines, and the heart). 

 The muscular and skeletal systems work together to help the body move.  

 

It is not essential for students to know the functions of the reproductive system, immune 

system, endocrine system, or integumentary system or how these systems work together. The 

chemical processes within each system are also not essential for this indicator.  

 

Assessment Guidelines:  

The objective of this indicator is to summarize the relationships between major body systems; 

therefore, the primary focus of assessment should be to generalize the major points about how 

the different systems listed in the indicator work together.  However, appropriate assessments 

should also require student to interpret a diagram or illustration of interacting body systems; 

identify the function of the individual systems listed in the indicator; or explain how the systems 

listed in the indicator work together.   
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7-3.4 Explain the effects of disease on the major organs and body systems (including 

infectious diseases such as colds and flu, AIDS, and athlete’s foot and noninfectious 

diseases such as diabetes, Parkinson’s, and skin cancer). 

Taxonomy level:  2.7-B   Understand Conceptual Knowledge 

 

Previous/Future knowledge:  This is the first time in science that students have been introduced 

to the concept of disease relating to the human body.  In 6
th

 grade (6-2.9), students studied the 

effect of disease-causing fungi on plants.  Students will study the detection and treatment of 

some common communicable and chronic diseases and how disease processes affect the body 

systems in health, but students will not develop this concept further in high school Biology as the 

focus of that course of study will be at the cellular level.  

 

It is essential for students to know that a disease is a condition that does not allow the body to 

function normally.  Diseases can affect either an individual organ or an entire body system.  

Diseases are divided into two groups—infectious and noninfectious.  

 

Infectious diseases are caused by tiny organisms called pathogens.  

 These pathogens can be bacteria, viruses, fungi, or protists.   

 These pathogens can come from another person, a contaminated object, an animal bite, or the 

environment.   

 The immune system is responsible for distinguishing between the different kinds of pathogens 

and reacting to each according to its type.   

 Once a pathogen has entered the body, it works by damaging individual cells within the 

organs or in some cases attacks an entire body system.  
 

Examples of infectious diseases include:  

Colds  

 An illness caused by a viral infection located in the respiratory system.  

 Once inside the human body, the cold virus multiplies and attacks the mucous membranes of 

the nose and throat causing the common effects of the cold (for example, sore throat, runny 

nose or fever).  

 Because the cold is caused by a virus it cannot be treated with an antibiotic.  

 

Flu   

 Influenza, commonly known as "the flu," is a highly contagious viral infection of the 

respiratory system.  

 Influenza typically causes fever, muscle aches, and a more severe cough than the common 

cold and usually lasts longer.  

Athlete’s foot 

 A common fungal infection of the skin of the feet.   

 The fungus may be contracted from public environments and then grows in the warm and 

moist environment usually between the toes, and can be difficult to cure. 
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AIDS   

 Acquired immunodeficiency syndrome (AIDS) is caused by the human immunodeficiency virus (HIV).  

 This virus attacks the cells in the immune system making the organism unable to fight off other pathogens that may attack the body.  

 

NOTE TO TEACHER: Caution should be taken when discussing AIDS with students.  Follow 

guidelines as prescribed by the Health curriculum.  

 

Strep throat  

 Strep throat is a contagious disease caused by bacterial infection.   

 Strep throat symptoms include fever, pain, redness, and swelling of the throat and tonsils.   

 Strep throat may produce mild or severe symptoms. 

 

NOTE TO TEACHER: Other examples of infectious diseases that are included in the Health 

curriculum are tetanus (caused by bacteria), pneumonia (caused by a virus or bacteria), or 

malaria (caused by a protist spread by mosquitoes).  

 

Noninfectious diseases are diseases that are not caused by pathogens in the body. 

 They are not spread from organism to organism.   

 These diseases are caused by malfunctions in body systems that are either inherited or caused 

by environmental factors.  

 

Examples of noninfectious diseases include:  

Diabetes  

 A disease that results in the glucose (sugar) level of the blood being higher than the normal 

range.  

 It is caused by a person’s inability to either produce or use properly a natural chemical 

produced in the body called insulin.  

 The higher level of blood sugar results in many disorders of the body, for example an 

increase in problems with circulation of blood.  

 Diabetes can lead to kidney disease or heart disease or cause vision problems.  

 

Parkinson’s disease  

 A disease of the nervous system that occurs when certain nerve cells in the brain stop 

functioning properly, affecting the muscular system.  

 The major symptoms are severe shaking (tremors) and disabilities involving movement.  

 At present, there is no cure for Parkinson's disease.   

 

Skin Cancer  

 A disease in which skin cells found in the outer layers of the skin becomes damaged.  

 Factors that can lead to skin cancer are damaging ultraviolet rays (UV) from the Sun or 

tanning beds and heredity.  

 

Asthma  
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 Asthma is a disease that affects the lungs and the airways that deliver air to the lungs.  

 It causes periodic attacks of wheezing and difficult breathing.  

 An asthma attack occurs when the airways become inflamed in response to a stimulus, such 

as dust, mold, pets, exercise, or cold weather.  

 However, some attacks start for no apparent reason. 

 

NOTE TO TEACHER: Other examples of noninfectious diseases that are included in the Health 

curriculum are allergies, arthritis, heart disease, or multiple sclerosis.  

 

It is not essential for students to know how the immune system specifically responds to 

different pathogens (for example T-cells and B cells) or to go into depth regarding other diseases 

of the human body.  

 

Assessment Guidelines:  

The primary focus of this indicator is to explain the effects of disease on the major organs and 

body systems; therefore, the primary focus of assessment should be to construct a cause-and-

effect model of how infectious and noninfectious diseases affect the organs and systems of the 

body.  However, appropriate assessments should also require students to classify the identified 

diseases as infectious or noninfectious; identify which organ or system the disease affects; 

identify the common causes of infectious diseases; or summarize the characteristics of a 

particular disease. 
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7-4.1 Summarize the characteristics of the levels of organization within ecosystems 

(including populations, communities, habitats, niches, and biomes). 

Taxonomy level:  2.4-B   Understand Conceptual Knowledge 

 

Previous/Future knowledge:  In 3
rd

 grade (3-2.3), students recalled the characteristics of an 

organism’s habitat that allow the organism to survive there.  In 5
th

 grade (5-2.2), students 

summarized the composition of an ecosystem, considering both biotic factors (including 

populations and communities).  

 

It is essential for students to know that the levels of organization of the living world include the 

individual organism, populations, communities, ecosystems, and biomes.  Each level is defined 

by the type and number of organisms or the abiotic factors present.    

 

Populations  

 All of the individuals of a given species in a specific area or region at a certain time.  

 Members of a population compete for food, water, space, and mates; for example, all of the 

loblolly pines in South Carolina.  

 

Communities  

 All the different populations in a specific area or region at a certain time.  

 For example, all of the crabs, seagulls, and sea grass at the beach are part of the same 

community.  

 Communities involve many types of interactions among the populations.  

 Some of these interactions involve the obtaining and use of food, space, or other 

environmental resources.  

 

Ecosystems  

 One or more communities in an area and the abiotic factors, including water, sunlight, 

oxygen, temperature, and soil.  

 

Biomes  

 Individual ecosystems grouped together according to the climate and the predominant 

vegetation and characterized by adaptations of organisms to that particular environment.  

 

Within an ecosystem, organisms have specific places where their needs are met and specific 

roles within the ecosystem.  

 The place where an organism lives in order to obtain its food, water, shelter and other things 

needed for survival is called its habitat.  

 The particular role of an organism in its environment including type of food it eats, how it 

obtains its food and how it interacts with other organisms is called its niche.  For example, 

the niche of a bee is to pollinate flowers as it gathers nectar for its food.   
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It is not essential for students to know the specific interrelationships among organisms as this will 

be studied in high school biology, or the characteristics of the different types of biomes on Earth.  

 

Assessment Guidelines:  

The objective of this indicator is to summarize the characteristics of the levels of organization 

within ecosystems; therefore, the primary focus of assessment should be to generalize major 

points about the different levels of organization of the living world as well as habitats and niches 

in an ecosystem.  However, appropriate assessments should also require students to identify the 

individual levels or habitats and niches; illustrate the levels using words, pictures, or diagrams; 

or classify by sequencing the levels of organization.  
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7-4.2 Illustrate energy flow in food chains, food webs, and energy pyramids.  

Taxonomy level:  2.2-B   Understand Conceptual Knowledge 

 

Previous/Future knowledge:  In 3
rd

 grade (3-2.5), students summarized the organization of 

simple food chains (including the roles of producers, consumers, and decomposers).  In 5
th

 grade 

(5-2.4), students identified the roles of organisms as they interact and depend on one another 

through food chains and food webs in an ecosystem, considering producers and consumers 

(herbivores, carnivores, and omnivores), decomposers (microorganisms, termites, worms, and 

fungi), predators and prey, and parasites and hosts.  

 

It is essential for students to know organisms have energy roles in their environments.  Each 

role is determined by how the organism obtains its energy and how they interact with other 

organisms in the environment.  These roles can be classified as producer, consumer, or 

decomposer.  The flow of energy in an environment can be represented using the following 

diagrams:  

 

Food chains   

 Use pictures or words and arrows to show the movement of energy through the trophic levels 

of organisms.  

 The trophic level of an organism indicates the position that the organism occupies in the food 

chain—what it eats and what eats it.  

 The levels are numbered according to how far the particular organism is along the chain from 

the primary producer at Level 1, to herbivores (Level 2), to predators (Level 3), to carnivores 

or top carnivores (Levels 4 or 5).   

 

Food webs   

 Describe the organisms found in interconnecting food chains using pictures or words 

and arrows.  

 Food webs describe the complex patterns of energy flow in an ecosystem by modeling 

who consumes whom or what.  

 

Energy pyramids  

 Show the amount of energy that moves from one trophic level to another in a food chain.  

 The most energy is available at the producer level of the pyramid.  

 Energy availability decreases as it moves up the energy pyramid.  

 

It is not essential for students to know how to calculate the amount of energy transferred or lost 

from one level to another level.  Students do not need to know the roles that organisms play in 

the geochemical cycles (including the cycles of carbon, nitrogen, and water).  It is also not 

essential for students to know the relationships among organisms (including predation, 

competition, and symbiotic relationships such as parasitism, mutualism, and commensalism) as 

these topics will be discussed in high school biology.  
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Assessment Guidelines:  

The objective of this indicator is to illustrate energy flow in food chains, food webs, and energy 

pyramids; therefore, the primary focus of assessment should be to give examples of how energy 

flows in food chains, food webs and energy pyramids.  However, appropriate assessments should 

also require student to identify the roles that organisms serve in food chains, food webs and 

energy pyramids; illustrate food chains, food webs, and energy pyramids using words, pictures, 

or diagrams; recognize the trophic levels found in food chains, food webs, and energy pyramids; 

or summarize the roles that organisms play in a food chain, food web, or energy pyramid.  
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7-4.3 Explain the interaction among changes in the environment due to natural hazards 

(including landslides, wildfires, and floods), changes in populations, and limiting 

factors (including climate and the availability of food and water, space, and shelter).  

Taxonomy level:  2.7-B   Understand Conceptual Knowledge 

 

Previous/Future knowledge:  In 3
rd

 grade (3-2.4), students explained how changes in the 

habitats of plants and animals affect their survival.  In 5
th

 grade (5-2.5), students explained how 

limiting factors (including food, water, space, and shelter) affect populations in ecosystems.  

 

It is essential for students to know that there are various factors that can change the 

environment.  These factors, which include natural hazards, changes in populations, and limiting 

factors, all have similar effects on the environment, and can affect each other.  These changes 

can have an effect on the amount of resources available in the environment.  This can lead to 

competition for food, water, space, or shelter.  

 

Changes in the environment can occur due to natural hazards.  

Landslides  

 Landslides are large areas of ground movement of rock, earth, or debris that fall, slide, or 

flow on slopes due to gravity.  

 They can occur in any environment given the right conditions of soil, moisture, and the angle 

of slope.  

 Landslides can be caused by rains, floods, earthquakes, and other natural causes, as well as 

human-made causes such as excessive development or clear-cutting for lumber.   

 Some examples of ways that landslides can effect the environment are blocking roads, 

damaging or destroying homes, destroying habitats, or disrupting power lines.  

 

Wildfires  

 Fire is a natural event in most grassland and forest ecosystems.  

 Fires can be beneficial to the ecosystem and are an essential component in the life cycle of 

some trees.   

 Generally, fires are neither good nor bad. They occur naturally through lightning strikes or 

when humans start them accidentally or intentionally.   

 Some examples of the effects of wildfires on the environment are: ability of some seeds to 

break open so they can germinate, an increase in air pollution, habitat destruction, or 

destroying homes or property.  

 

Floods  

 A flood is an unusually high water stage in which water overflows its natural or artificial 

banks onto normally dry land.  

 There are two basic types of floods.  

o In a regular river flood, water slowly climbs over the edges of a river.  

o The more dangerous type, a flash flood, occurs when a wall of water quickly sweeps over 

an area. Some examples of factors that contribute to flooding are  
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 heavy, intense rainfall  

 over-saturated soil (when the ground cannot hold anymore water)  

 high river, stream or reservoir levels caused by unusually large amounts of rain  

 urbanization, or lots of buildings and parking lots  

 Some examples of the effects of floods on the environment may include damaging property, 

endangering humans and animals, or causing soil erosion and deposition of sediment and 

nutrients and creation of fertile soil.  

 

Changes in the environment can occur due to changes in populations.  Changes in populations 

can occur when new members enter a population or when members leave a population.  This will 

have an effect on the population density (the number of organisms in the given amount of space) 

for a particular area.  

 

Births and Deaths  

 New births are the main way that organisms are added to a population.  

 The number of births in a population during a certain amount of time is called the birth rate.  

 Deaths are the main way that organisms leave a population.  

 The number of deaths in a population during a certain amount of time is called the death rate.  

 

Immigration & Emigration  

 The size of the population can change when members move into or out of the population.  

 Immigration is when organisms move in from another environment.  

 When part of the population leaves the environment, this is known as emigration.  

 

Changes in the environment can occur due to limiting factors.  These limiting factors can affect 

the number of organisms an environment can support.  The maximum number of organisms that 

can survive in a particular ecosystem is known as the carrying capacity.  

 

Climate  

 Climate refers to the temperature and amount of rainfall in a particular environment.  

Changes in temperature and the amount of rainfall from what is normal for that area can 

change an environment, which will have an effect on the populations in the area.   

 

Availability of food, water, space, and shelter  

 Organisms require a certain amount of food water, space, and shelter in order to survive and 

reproduce.  

 When the availability of the amount of any of these resources in a given area is less than 

what the various populations need, it becomes a limiting factor.   

 When plants and animals compete for these resources, some will get them and some will not.  

 Those that get the resources survive.  Those that do not, will move to where the resources are 

available or die. 
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It is not essential for students to know how the interrelationships of organisms create stability 

in an environment, ecological succession, characteristics of specific climate regions (biomes), or 

how human activities affect the environments.  

 

Assessment Guidelines:  

The objective of this indicator is to explain the interactions among changes in the environment; 

therefore, the primary focus of assessment should be to construct a cause-and-effect model of the 

various ways that natural hazards, changes in populations, and limiting factors affect the 

environment.  However, appropriate assessments should also require students to exemplify ways 

that the landslides, wildfires, and floods affect the environment; compare ways in which 

population sizes can change; summarize how the availability of resources can affect a 

population; or recognize changes in the environment as due to a natural hazard, population 

changes, or limiting factors.  
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7-4.4   Explain the effects of soil quality on the characteristics of an ecosystem. 

Taxonomy level:   2.7-B   Understand Conceptual Knowledge 

 

Previous/Future knowledge:  In 1
st
 grade (1-4.3), students recognized the composition of Earth 

including rocks, sand, soil, and water).  In 3
rd

 grade (3-3.1), students classified soils (including 

humus, clay, sand, and silt) on the basis of their properties.  The properties of soil quality are 

new material for this grade.   

 

It is essential for students to know that soil is one of the most valuable abiotic factors in an 

ecosystem because everything that lives on land depends directly or indirectly on soil.   

 This will have an effect on the types of plants that can grow in an ecosystem, which directly 

impacts the types of other organisms that can survive there.   

 Should soil quality change in any of its properties, the ecosystem (including life forms) will 

also change. 

 

Soil quality is based on properties that can be observed such as soil profile, composition, texture, 

or particle size.  

 

Soil profile   

 Soils form in layers, or horizons, and all the layers make up the soil profile.   

 A mature soil profile consists of three layers – topsoil, subsoil, and parent material above 

bedrock.  

 Topsoil that is nutrient rich, containing a mixture of humus, clay, and minerals, is most 

suitable for plant growth.   

 Most animals live in the topsoil horizon. 

 

Composition  

 Soil is a mixture of rock particles, minerals, decayed organic material, air, and water.   

 The decayed organic matter in soil is humus.   

 The sand, silt, and clay portion of soil comes from weathered bedrock material.   

 The combination of these materials in soil determines the soil type and affects the types of 

plants that can grow in it or animals that can live in it.   

 Factors that may affect soil type are the types of plants, climate, time, and slope of the land. 

 

Texture  

 Soil texture depends on the size of individual soil particles and is determined by the relative 

proportions of particle sizes that make up the soil.   

 Texture names may include loam, sandy clay loam, silt loam, or clay depending upon the 

percent of sand, silt, and clay in the soil sample.  

 The texture affects the amount of water that can be absorbed for use by plants and animals.  
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Particle size  

 Soil particles are classified by size ranging from coarse sand to very fine sand to silt, and 

finally to the smallest particle, clay.   

 Soil particles that are larger than 2mm are called gravel.  

 Particle size also affects the amount of water that can be absorbed and used by plants and 

animals.  

 

Soil quality is also based on properties that can be measured, such as permeability and pH.  

 

Permeability  

 Soil particles have open spaces (pores) between them that let water flow through.   

 How freely that water flows is the permeability of the soil.   

 The closer the particles pack together because of particle size, the less permeable the soil is.   

 Measuring permeability involves calculating the rate of drainage. 

 

pH  

 Soils can be basic or acidic and usually measure 4-10 on the pH scale.   

 Indicators can be used to measure the pH of soils.   

 Most plants grow best in soils with a pH of between 5 and 7.   

 Regardless of the nutrients present in the soil, if the pH is not suitable those nutrients will be 

inaccessible to the organisms.  

 Lime is a kind of fertilizer that alters pH and making the soil nutrients more accessible.  

 

It is not essential for students to measure soil temperature or moisture content (although these 

are other factors that influence soil) or the factors that affect soil formation.  The specific grain 

size for soil particle classification is not essential.  Students do not need to identify or evaluate 

conservation methods to protect soils but a discussion on this topic may be appropriate to 

emphasize the importance of soil.   

 

Assessment Guidelines: 

The objective of this indicator is to explain the effects of soil quality on the characteristics of an 

ecosystem; therefore, the primary focus of assessment should be to construct a cause-and-effect 

model of properties of soil quality and how the ecosystem is enhanced by those qualities or how 

the ecosystem changes should a quality or several qualities change.  However, appropriate 

assessments should also require students to illustrate a soil horizon using words, pictures or 

diagrams; identify the component parts of soil; infer the soil qualities that affect the amount of 

water soil can hold; infer what might happen to an ecosystem should a particular soil quality 

change; classify by sequencing soil particle sizes; identify a method for observing or measuring a 

soil quality; or recognize a soil quality based on its description. 
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7-4.5 Summarize how the location and movement of water on Earth’s surface through 

groundwater zones and surface-water drainage basins, called watersheds, are 

important to ecosystems and to human activities.  

Taxonomy level:   2.4-B   Understand Conceptual Knowledge 

 

Previous/Future knowledge:   In 1
st
 grade students recognized water as part of the composition of 

Earth (1-4.1) and recognized the property that water will flow downhill (1-4.4).  In 3
rd

 grade 

Earth’s water, saltwater and freshwater, features were identified and illustrated (3-3.2) and 

weathering, erosion, and deposition (by water) were illustrated as slow processes that change 

Earth’s surface (3-3.8).  During the study of the water cycle in 4
th

 grade (4-4.1), runoff of water 

was identified as part of the process.  High school Earth Science will continue the study of the 

movement of water on Earth’s surface (ES-5.1) and illustrate the succession of river systems 

(ES-5.2).   Karst topography as a result of groundwater processes is also in high school Earth 

Science (ES-5.3) 

 

It is essential for students to know where water is, how it moves, and why it is important as an 

abiotic factor within an ecosystem.  When water falls to Earth, some water soaks into the ground 

becoming part of groundwater.  Gravity causes some of it to flow downhill as surface water 

instead of soaking into the ground; this is called runoff.   

 

Groundwater  

 Water that soaks into the ground.  Soil and rock that allow the water to pass through is called 

permeable.  

 The water enters into the zone of aeration, which is unsaturated.  Groundwater will keep 

moving deeper into Earth until it reaches a layer of rock that is not permeable.   

 The area where the water has filled all the space in the soil is called the zone of saturation; 

the top of this zone is the water table.   

 Groundwater can also flow slowly through the underground rock or be stored in underground 

layers called aquifers.  

 Groundwater is naturally purified as it soaks through the soil layers.  

 

Surface-water  

 Runoff that has not soaked into the ground.  As runoff travels downhill, it forms the water in 

streams and rivers.   

 An area that is drained by a river and all the streams that empty into it, the tributaries, is 

called a drainage basin or watershed.   

 A divide is the high ground between two drainage basins.   

 By studying a map that contains rivers and marking all the tributaries of that river, the 

watershed area can be identified. 
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The availability of water as groundwater or surface-water is important to the ecosystems in that 

area.  Some examples are: 

 Flowing water can erode the land in one location and deposit the sediments in another.   

 The floodplain of a river may deposit sediment after heavy rains enriching the area with new 

soil needed for growing vegetation.  This new soil is nutrient rich.  Crops or natural 

vegetation grow well in it.  

 The drainage basin provides the needed water for animal life also.   

 Deltas may form where the river ends its journey into a still body of water like a lake or the 

ocean.  A unique ecosystem forms in delta regions, like the Santee delta in South Carolina or 

the Mississippi delta in Louisiana. 

 

Water is also important to human activities.  Some examples are: 

 Human beings are dependent upon water for survival, not only for drinking but for 

agriculture and industry as well. 

 Dams have been placed along some rivers in order to produce hydroelectric power and to 

offer recreation in the lakes that form behind the dams.   

 Lakes, rivers, and the ocean contain sources of food and minerals. 

 Earth is 71% water with 3% freshwater.  Since much of the freshwater is in the form of ice, 

very little is left as “usable” freshwater for humans.  

 

It is not essential for students to know the development of river systems or the features that 

form along river systems.   Students do not need to know about springs, geysers, or the different 

types of wells or how they function to provide water.  Karst topography and the formation of 

deposits in caves or sinkholes are also not necessary.  Glaciers, their movement and deposits, are 

not part of this indicator. 

 

Assessment Guidelines: 

The objective of this indicator is to summarize how the location and movement of water on 

Earth’s surface are important to ecosystems and human activities; therefore, the primary focus of 

assessment should be to generalize major points about groundwater and surface-water and their 

importance to ecosystems and human activities.  However, appropriate assessments should also 

require students to compare groundwater and surface water; interpret a diagram of groundwater 

zones; illustrate a drainage basin on a map; or exemplify ways that humans use water. 

 

 



Ecology: The Biotic and Abiotic Environment 

7-4 The student will demonstrate an understanding of how organisms interact with and 

respond to the biotic and abiotic components of their environments. (Earth Science, 

Life Science) 

 

Effective August 2007 34 

7-4.6 Classify resources as renewable or nonrenewable and explain the implications of 

their depletion and the importance of conservation. 

Taxonomy level:   2.5 and 2.7-B   Understand Conceptual Knowledge 

 

Previous/Future knowledge:  Students in the elementary grades studied various Earth materials 

that have useful purposes.  In 5
th

 grade (5-3.6), students explained how human activity such as 

conservation efforts and pollution has affected the land and the oceans of Earth.  The concept of 

resources being renewable or nonrenewable is new content for this grade.   

 

It is essential for students to know that all organisms on Earth, including humans, use 

resources provided by the environment.  Earth supplies a variety of natural resources that living 

things use, change, and reuse.   Some resources can be replaced and reused by nature; these are 

renewable resources.   Natural resources that cannot be replaced by nature are nonrenewable. 

 

Renewable resources are replaced through natural processes at a rate that is equal to or greater 

than the rate at which they are being used.  Air, freshwater, soil, living things, and sunlight are 

renewable resources.  

 Air can be cleaned and purified by plants during the process of photosynthesis as they remove 

carbon dioxide from the air and replace it with oxygen.   

 The water cycle allows Earth’s water to be used over and over within the environment.   

 Topsoil is formed to replace soil that has been carried away by wind and water (although new 

soil forms very slowly).   

 Trees and other new plants grow to replace those that have been cut down or died.   

 Animals are born to replace animals that have died.   

 Sunlight, or solar energy, is considered a renewable resource because it will continue to be 

available for billions of years.  It provides a source of energy for all processes on Earth. 

 

Nonrenewable resources are exhaustible because they are being extracted and used at a much 

faster rate than the rate at which they were formed.   

 Fossil fuels (coal, oil, natural gas), diamonds, metals, and other minerals are nonrenewable.   

 They exist in a fixed amount and can only be replaced by processes that take millions of 

years.   

 

Natural resources can be depleted or used to the point that they are no longer available.  

Conservation measures are necessary for nonrenewable resources because they are known to be 

in a non-replenishing supply.  If renewable resources are used at an increasing rate so that they 

cannot be naturally replaced fast enough, they too can be depleted.  

 Soil that is lost because it is left bare of vegetation and allowed to erode depletes the land of 

the fertile topsoil needed for plant growth in that area.   

 Depletion of freshwater in an area caused by increased demand by the population living there, 

by wasteful use of the water, or by pollution, can result in water not being available in needed 

quantities or being unfit for natural use.   
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 Depletion of a living resource, such as trees being removed without being replanted, can 

contribute to environmental changes in the land, air, and water in that area.   

 

As the number of people on Earth gets larger, the need for natural resources increases.  The 

terms reduce, reuse, recycle and protect are important ways that people can be involved in 

conservation of natural resources.  

 Reducing involves making a decision to not use a resource when there is an alternative, such as 

walking or riding a bicycle rather than traveling in a car. 

 Reusing involves finding a way to use a resource (or product from a resource) again without 

changing it or reprocessing it, such as washing a drinking glass rather than throwing away 

plastic or Styrofoam. 

 Recycling involves reprocessing a resource (or product from a resource) so that the materials 

can be used again as another item, such as metals, glass or plastics being remade into new 

metal or glass products or into fibers. 

 Protecting involves preventing the loss of a resource, usually living things, by managing their 

environment to increase the chances of survival, such as providing wildlife preserves for 

endangered animals. 

 

It is not essential for students to know how human consumption of natural resources affect the 

physical and chemical cycles and processes of Earth, as this is a topic that will be further 

developed in high school biology.  

 

Assessment Guidelines: 

The objective of this indicator is to classify natural resources as renewable and nonrenewable; 

therefore, the primary focus of assessment should be to determine a category based on the 

description of the natural resource.  However, appropriate assessments should also require 

students to exemplify natural resources that are either renewable or nonrenewable; or summarize 

ways that natural resources are renewed. 

 

Another objective of this indicator is to explain implications of depleting or conserving natural 

resources; therefore, the primary focus of assessment should be to construct a cause-and-effect 

model of depletion and conservation of resources.  However, appropriate assessments should 

also require students to summarize major points about Earth resources and the importance of 

conservation; infer effects of the depletion of a resource; or recall ways that conservation can be 

accomplished.   
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7-5.1  Recognize that matter is composed of extremely small particles called atoms. 

Taxonomy level:   1.1-B   Remember Conceptual Knowledge 

 

Previous/Future knowledge: In 5
th

 grade (5-4.1), students recalled that matter is made up of 

particles too small to be seen.  Students have not been introduced to the concept of atoms in 

previous grades.  Students will further develop the concept of atoms and atomic structure in high 

school Physical Science (PS-2.1 and PS-2.2). 

 

It is essential for students to know that matter is composed of extremely small particles, too 

small to be seen with a classroom microscope, called atoms.   

 Atoms are the smallest part of an element that has the chemical properties of the element.   

 A single atom has mass and takes up space. 

 

It is not essential for students to know the subatomic particles, for example, protons, neutrons, 

and electrons, which compose atoms.  Atomic models do not need to be constructed or drawn. 

 

Assessment Guidelines: 

The objective of this indicator is to recognize that matter is composed of extremely small 

particles called atoms; therefore, the primary focus of assessment should be to remember the 

information that atoms are the extremely small particles of matter.  However, appropriate 

assessments should also require students to recall that atoms have properties of matter. 
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7-5.2 Classify matter as element, compound, or mixture on the basis of its composition. 

Taxonomy level:   2.3-B   Understand Conceptual Knowledge 

 

Previous/Future knowledge: Students have been introduced to the concept of mixtures in 5
th

 

grade (5-4.3).  In 5
th

 grade (5-4.4), students separated mixtures using the processes of filtration, 

sifting, magnetic attraction, evaporation, chromatography, and floatation.  Students have not 

been introduced to the concept of elements or compounds in previous grades.  Students will 

further develop the concepts of elements, compounds, and mixtures in high school Physical 

Science (PS-3.4). 

 

It is essential for students to know that matter can be classified on the basis of its composition: 

 

 
 

Elements  

 Elements are pure substances that cannot be changed into simpler substances.  

 Elements are composed of one kind of atom. 

 

Compounds  

 Compounds are pure substances that are composed of two or more types of elements that are 

chemically combined.  

 Compounds can only be changed into simpler substances called elements by chemical 

changes (7-5.10).   

 One way that two or more atoms can combine is to form a molecule.  

 

Mixtures  

 Mixtures are composed of two or more different substances that retain their own individual 

properties and are combined physically (mixed together).   

 Mixtures can be separated by physical means (filtration, sifting, or evaporation).   

 Mixtures may be heterogeneous or homogeneous.  

o In a heterogeneous mixture, which is not uniform throughout, the component substances 

can be visibly distinguished.   

o In a homogeneous mixture, which is uniform throughout, the substances are evenly mixed 

and cannot be visibly distinguished.  The particles of the substances are so small that they 

cannot be easily seen. Another name for a homogeneous mixture is a solution.   
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It is not essential for students to know that molecules are the smallest part of covalent 

compounds.  It is not essential for students to understand isotopes.  Students do not need to 

physically separate mixtures as this was done in 5
th

 grade.   

 

Assessment Guidelines: 

The objective of this indicator is to classify matter as element, compound, or mixture on the basis 

of its composition; therefore, the primary focus of assessment should be to categorize matter 

depending on its composition.  However, appropriate assessments should require students to 

recognize the classifications of matter based on composition; exemplify matter based on its 

composition; illustrate with words, pictures, or diagrams categories of matter; infer the types of 

matter based on characteristics; compare the types of matter based on their characteristics; or 

summarize the properties of the three types of matter. 
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7-5.3. Compare the physical properties of metals and nonmetals. 

Taxonomy level:   2.6-B   Understand Conceptual Knowledge  

 

Previous/Future knowledge:  In 5
th

 grade (5-4.2), students compared physical properties of 

states of matter.  Students have not been introduced the concept metals and nonmetals in 

previous grade levels.  Students will further develop the concepts of metals and nonmetals in 

high school Physical Science (PS-2.3) 

 

It is essential for students to know that metals and nonmetals are two major groups of elements 

that have different physical properties. 

 

Physical properties of metals include: 

 Luster—Having a shiny surface or reflecting light brightly 

 Conductors—Heat and electricity move through them easily 

 Malleable—Ability to be hammered into different shapes 

 Ductile—Ability to be drawn into a wire 

 High density—Heavy for their size 

 

Physical properties of nonmetals include: 

 Dull—Not shiny  

 Nonconductors—Heat and electricity do not move through them easily 

 Brittle—Break or shatter easily (solids) 

  

It is not essential for students to know the chemical properties of metals versus nonmetals, or 

the electron arrangement in atoms of metals versus nonmetals.  

 

Assessment Guidelines: 

The objective of this indicator is to compare the physical properties of metals and nonmetals; 

therefore, the primary focus of assessment should be to determine the differences between metals 

or nonmetals based on their physical properties.  However, appropriate assessments should also 

require students to infer from a list of physical properties whether an object is metal or nonmetal; 

recall physical properties of metals and nonmetals; or summarize physical properties of metals 

and nonmetals. 
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7-5.4  Use the periodic table to identify the basic organization of elements and groups of 

elements (including metals, nonmetals, and families). 

Taxonomy level:   3.2-B   Apply Conceptual Knowledge 

 

Previous/Future knowledge: Students have not been introduced to the periodic table in 

previous grade levels.  Students will further develop the concept of the periodic table in high 

school Physical Science (PS-2.3). 

 

It is essential for students to know how to use the periodic table to identify the basic 

organization of elements.  

 A horizontal row on the periodic table is called a period.  

 Every periodic table will have a square for each element with the atomic number, atomic 

mass, element name, and the element symbol.  

 The elements on the periodic table are arranged numerically by atomic numbers. 

 Families, also called groups, are vertical columns of elements on the periodic table; they are 

usually numbered 1-18.  Elements in the same family have similar properties. 

 

On the periodic table there is a zigzag line on the right side of the table.  There are two sections 

of elements on the periodic table, metals and nonmetals.  

 

Metals   

 A major classification of elements generally located on the left side of the zigzag line on the 

periodic table.  

 Examples of metals are: Sodium (Na), Calcium (Ca), Iron (Fe), and Aluminum (Al).  The 

majority of elements are metals. 

 

Nonmetals   

 A major classification of elements generally located on the right side of the zigzag line on the 

periodic table.   

 Examples of nonmetals are: Chlorine (Cl), Oxygen (O), Sulfur (S), and Iodine (I).   

 

It is not essential for students to know how each element gets its atomic number (no subatomic 

particles are part of this standard).  They do not need to know the names of the individual 

families of elements or to identify metalloids.  

 

Assessment Guidelines: 

The objective of this indicator is to use the periodic table to identify basic organization of 

elements on the periodic table, the metal and nonmetal divisions, and to locate families of 

elements; therefore, the primary focus of assessment should be to recognize the organization of 

the elements by using the periodic table.  However, appropriate assessments should also require 

students to exemplify elements that are metals and nonmetals given a periodic table; recognize 

the location of an element on the periodic table; recognize the location of groups of metals and 

nonmetals; recognize that families are columns of elements; or identify an element using the 

organization of the periodic table (atomic number or symbol).   
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7-5.5  Translate chemical symbols and the chemical formulas of common substances to 

show the component parts of the substances (including NaCl [salt], H2O [water], 

C6H12O6 [simple sugar], O2 [oxygen gas], CO2 [carbon dioxide], and N2 [nitrogen 

gas]). 

Taxonomy level:   2.1-B Understand Conceptual Knowledge  

 

Previous/Future knowledge: Students have not been introduced to the concepts of chemical 

symbols and the chemical formulas in previous grades. Students will further develop the 

concepts of chemical symbols and chemical formulas in high school Physical Science (PS-4.5).  

 

It is essential for students to know that chemical symbols show the atoms of the elements 

composing a substance.  Symbols are written with one, two, or three letters. The first letter is 

always capitalized. Each element has a different symbol.   

 

NOTE TO TEACHER: Students should know the symbols and names for the following common 

elements: 

 

 

 

 Elements are made up of one kind of atom and the symbol for each element is unique.  

 Compounds are composed of more than one element and their formulas have more than one 

type of symbol showing the different elements that compose the compound.  

 

Chemical formulas are constructed from the symbols of the elements composing the substances.   

 In a chemical formula, the numbers as subscripts show how many of each kind of atom are in 

the compound.  

 The subscript is written to the lower right of the element symbol.  

 If no subscript is written, only one atom of that element is part of the compound.  For 

example, in H2O, the number 2 is the subscript for hydrogen and means that there are 2 

atoms of hydrogen in the compound of water; since there is no subscript for oxygen it is 

assumed to be one atom of oxygen.  

 

Element Symbol 

Sodium Na 

Chlorine Cl 

Hydrogen H 

Oxygen O 

Carbon C 

Nitrogen N 
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NOTE TO TEACHER: Students should be able to recognize the common names of the 

substances listed in the indicator (table salt, water, simple sugar, oxygen gas, carbon dioxide, and 

nitrogen gas) and the names and symbols for the elements listed in the chart (above).  For 

example, when students see the formula H2O, they should be able to recognize that this is water.   

 

It is not essential for students to memorize the symbols for the elements (other than those listed 

in the chart above) or interpret the chemical formulas for substances not listed in 7-5.5.  Students 

do not need to know how to assign subscripts to elements or compounds.  

 

Assessment Guidelines: 

The objective of this indicator is to translate chemical symbols and chemical formulas of 

common substances listed above to show the component parts; therefore, the primary focus of 

assessment should be to interpret a chemical symbol and formula to identify the element(s) and 

the number of atoms of that element in a formula of the substance.  However, appropriate 

assessments should also require students to recognize the chemical symbols and formulas of 

common substances; or recall the components. 

 

 



The Chemical Nature of Matter 

7-5 The student will demonstrate an understanding of the classifications and properties 

of matter and the changes that matter undergoes. (Physical Science) 

 

Effective August 2007 43 

7-5.6  Distinguish between acids and bases and use indicators (including litmus paper, pH 

paper, and phenolphthalein) to determine their relative pH. 

Taxonomy level:   4.1-B   Analyze Conceptual Knowledge 

 

Previous/Future knowledge: In 5
th

 grade (5-4.5), students explained how the solute and the 

solvent in a solution determine the concentration. Students have not been introduced to the 

concept of solutions of acids and bases nor their concentrations in previous grades.  They will 

further develop these concepts of acids and bases in high school Physical Science (PS-3.8). 

 

It is essential for students to know that substances can be classified as acids, bases or neutral based 

on their pH. Acids and bases are solutions usually with water as the solvent.  

 

pH  

 The pH scale is a way to measure how acidic or basic a solution is.  

 The pH range of a solution is between 0 and 14.   

 The pH of pure water is 7.  Any solution with a pH of 7 is neutral solution.  It is not an acid 

or a base.  

 The pH of an acidic solution is less than 7; the lower the number, the more acidic the 

solution.  

 The pH of a basic solution is greater than 7; the higher the number, the more basic the 

solution.   

 

Acid  

 Acids can be identified by their sour taste (for example lemons and oranges contain acids); 

by their reaction with some metals such as zinc, and by their reaction with bases to form a 

neutral pH solution (for example, vinegar reacting with limestone).   

 

Base  

 Bases can be identified by their bitter taste (for example, unsweetened cocoa has a bitter 

taste); by its slippery feel (for example, dish detergent) and by its reaction with acids to form 

a neutral pH solution (for example, an antacid to soothe an acid stomach). 

 

Neutral Solution 

 It is neither an acid nor a base.  

 For example, pure water is a neutral solution and has a pH of 7.  

 

NOTE TO TEACHER: Students should not use a taste test on laboratory chemicals. Touching an 

unknown substance to observe if it feels slippery should not be done on laboratory chemicals as 

some strong bases burn the skin when touched.  

 

It is essential for students to know how to use indicators (including litmus paper, 

phenolphthalein, and pH paper) to determine the relative pH of a solution. Indicators are 

substances that can be used to determine whether a solution is acidic, basic, or neutral.   
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Litmus paper  

 Has a special dye on it that changes colors in the presence of an acid or base.  

 Blue litmus paper turns red in an acid, and stays blue in a base.  

 Red litmus paper turns blue in a base, and stays red in an acid.   

 Both red and blue litmus paper turn violet in a solution that is neutral (neither an acid nor a 

base).    

 

NOTE TO TEACHER: Students need to know the indicator colors for litmus paper.    

 

Phenolphthalein  

 Is used to test for the presence of a base.  

 It is a colorless chemical that turns magenta (bright pink) in a base, and stays colorless in 

neutral or acidic solutions.   

 

NOTE TO TEACHER: Students need to know the indicator colors (magenta for base or 

colorless) for phenolphthalein.    

 

pH paper  

 Has a range of colors depending on the pH of the solution.  

 The color of the paper is compared to the chart on the vial to determine the pH. 

 

It is not essential for students to know the specific colors of pH paper at given pH ranges as 

indicated on the chart on the vial; how to perform a neutralization of a solution to form water and 

salt; or how to use other indicators to determine the pH of a solution (such as purple/red cabbage 

juice and pH meters).  

 

Assessment Guidelines:   

One objective of this indicator is to distinguish between acids and bases; therefore, the primary 

focus of assessment should be to analyze properties of solutions to determine whether they are 

acids or bases.  However, appropriate assessments should also require students to identify a 

solution as acidic or basic given its properties; recall the pH range associated with acidic, basic, 

and neutral solutions; exemplify substances that are acids or bases; classify a substance as an acid 

or base given its pH or description; or summarize the differences between acids and bases. 

 

Another objective of this indicator is to use pH indicators to determine relative pH; therefore, the 

primary focus of assessment should be to apply a procedure that uses pH indicators to determine 

the relative acidic or basic properties of different solutions.  However, appropriate assessments 

should also require students to infer the pH of a solution given the results of a particular 

indicator; compare solutions to determine which is more acidic, more basic, or neutral depending 

on the pH results; or summarize the use of indicators in determining the pH of a solution.  
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7-5.7  Identify the reactants and products in chemical equations. 

Taxonomy level:   1.1-B   Remember Conceptual Knowledge 

 

Previous/Future knowledge: In 5
th

 grade (5-4.7), students illustrated the fact that when some 

substances are mixed together, they chemically combine to form a new substance that cannot 

easily separated.  Students have not been introduced to the concept of reactants or products or 

chemical equations in previous grades.  Students will further develop the concept of chemical 

reactions and equations in high school Physical Science (PS-4.6 and PS-4.7). 

 

It is essential for students to know that when a substance is broken apart or when substances 

are combined and at least one new substance is formed, a chemical reaction has occurred.  

 

Chemical equation   

 Used to represent a chemical reaction that has occurred.  

 It contains the chemical names or the chemical formulas of the substances that are involved 

in the reaction.   

 An arrow is used to distinguish between the substances that are broken apart or combined 

from the substances that are formed in the reaction.  

 The arrow can be translated as “yields” or “makes.”    

 

Reactant  

 Substances broken apart or combined in a chemical reaction.  

 Reactants are located on the left side of the arrow.  

 

Product  

 New substances formed in a chemical reaction.  

 Products are located on the right side of the arrow.  

 

For example, the following chemical equation shows the formation of water (H2O) from oxygen 

gas (O2) and hydrogen gas (H2).  The reactants are oxygen gas (O2) and hydrogen gas (2H2), 

located on the left side of the arrow.  The product, water (2H2O), is on the right side of the arrow. 

 

Reactant  Product 

Hydrogen gas + Oxygen gas Yields/Makes Water 

2H2  +  O2  2H2O 

 

NOTE TO TEACHER: Coefficients in chemical reactions are addressed in indicator 7-5.8.  

 

It is not essential for students to name the various types of chemical reactions that occur (single 

displacement, double displacement, decomposition, or synthesis) or determine the products in a 

chemical reaction given the reactants.  
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Assessment Guidelines: 

The objective of this indicator is to identify reactants and products in chemical equations; 

therefore, the primary focus of assessment should be to retrieve from memory information about 

the location of reactants and products in a chemical equation.  However, appropriate assessments 

should also require students to recall the characteristics of reactants and products in a chemical 

reaction; or recognize the component parts of a chemical equation.  
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7-5.8  Explain how a balanced chemical equation supports the law of conservation of 

matter. 

Taxonomy level:   2.7-B   Understand Conceptual Knowledge 

 

Previous/Future knowledge: In 6
th

 grade (6-5.2), students explained how energy can be 

transformed from one form to another in accordance with the law of conservation of energy. 

Students have not been introduced to the concept of the law of conservation of matter in previous 

grades.  Students will further develop this concept of balanced chemical equations and 

conservation of mass in high school Physical Science (PS-4.7). 

 

It is essential for students to know that the amount of matter does not change during a chemical 

reaction, only that the atoms are rearranged to form new substances.   

 The law of conservation of matter states that matter can neither be created nor destroyed, but 

can be changed in form.  

 Because matter is neither created nor destroyed, the total mass of the material(s) before the 

reaction is the same as the total mass of material(s) after the reaction. 

 A balanced chemical equation has the same number of each kind of atom on the reactant side 

as on the product side.   

 To determine whether a chemical equation is balanced, two numbers are considered: the 

subscript (7-5.7) and the coefficient.  

 A coefficient is the number that comes before the chemical formula and indicates the number 

of particles that participate in the reaction.  

 In order to determine whether an equation is balanced, multiply the number in front of the 

chemical formula in the equation (coefficient) by the number written below the symbol for 

the element(s) (subscript) in the formula. If no coefficient is written, it is understood to be 

one.  For instance, for “2H2O” there are 4 hydrogen atoms and 2 oxygen atoms.  

 The number of each kind of atom on the left side of the arrow must equal the number of each 

kind of atom on the right side of the arrow for the equation to be balanced.   

 

For example, in the chemical equation for the reaction of water (liquid) breaking into hydrogen 

(gas) and oxygen (gas) as represented by the balanced chemical equation:  

 

2H2O         2H2   +   O2 

 

 There are four hydrogen atoms on the reactant side (coefficient of 2 x subscript 2) and four 

hydrogen atoms on the product side (coefficient 2 x subscript 2).  

 There are two oxygen atoms on the reactant side (coefficient 2 x (understood) subscript 1) 

and two oxygen atoms on the product side ((understood coefficient 1 x subscript 2).  

 There are the same number of hydrogen atoms (4) and oxygen atoms (2) on both sides of the 

equation; therefore, the equation is said to be balanced. 

 Since there are the same number of each kind of atom on both sides of the arrow and atoms 

represent kinds of matter, the amount of matter is the same on both sides of the equation, 

which supports the law of conservation of matter.   

 



The Chemical Nature of Matter 

7-5 The student will demonstrate an understanding of the classifications and properties 

of matter and the changes that matter undergoes. (Physical Science) 

 

Effective August 2007 48 

It is not essential for students to know how to determine coefficients to balance chemical 

equations.  They must only recognize that an equation is balanced.  They do not have to know 

how to create the chemical formulas for substances.  They must only analyze given formulas for 

common substances to determine the number of each component part.  Substances with 

polyatomic ions (for example, (NH4)2CO3 ammonium carbonate) as part of their chemical 

formula are not the intent of this indicator.  

 

Assessment Guidelines: 

The objective of this indicator is to explain how a balanced equation supports the law of 

conservation of matter; therefore the primary focus of assessment should be to construct a cause-

and-effect model of how the number of atoms of elements on reactant side of the equation must 

equal the number of atoms of elements on the product side of the equation.  However, 

appropriate assessments should also require students to recall the law of conservation of matter; 

recognize whether or not a chemical equation is balanced or not; identify the coefficient in a 

chemical equation; or summarize how the law of conservation of matter relates to a balanced 

equation.  
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7-5.9  Compare physical properties of matter (including melting or boiling point, density, and 

color) to the chemical property of reactivity with a certain substance (including the ability 

to burn or to rust).  

Taxonomy level:   2.6-B   Understand Conceptual Knowledge 

 

Previous/Future knowledge: Students have been introduced to the concept of properties of 

matter in 2
nd

 grade (2-4.1), in 3
rd

 grade (3-4.1), and physical properties of the states of matter in 

5
th

 grade (5-4.2).  Students were introduced to the concept of physical properties but not the 

chemical properties of matter in previous grades.  Students will further develop the concept of 

physical and chemical properties in high school Physical Science (PS-3.1). 

 

It is essential for students to know that physical and chemical properties can be used to identify 

substances.  

  

Physical properties can be observed and measured without changing the kind of matter being 

studied.  The following physical properties can be used to help identify a substance:  

 

Melting Point  

 The temperature at which a solid can change to a liquid.  

 The temperature at which a pure substance melts is unchanging under constant conditions.  

 Therefore, the melting point of a pure substance can be used as a physical property for 

identification. Ice melts to form liquid water at 0
0
C (32

o
F).  

 

Boiling Point  

 The temperature at which a liquid boils.   

 During the process of boiling a substance changes from a liquid to a gas.   

 Boiling begins when the liquid starts to form bubbles throughout, which grow larger, rise to 

the surface, and burst.   

 As long as the substance is boiling the temperature of the liquid remains constant (at the 

boiling point).   

 Boiling point is unchanging under constant conditions for a given substance and therefore 

can be used as a physical property for identification of the substance.   

 The boiling point for pure water at sea level is 100
o
C or 212

o
F.  

 

Density  

 Density is a property that describes the relationship between the mass of a material and its 

volume.   

 Substances that are denser contain more matter in a given volume.   

 The density of a substance will stay the same no matter how large or small the sample of the 

substance, and therefore, density can be used as a physical property for identification of the 

substance.  

 For example, lead is a very heavy, dense metal.  The density of lead is much greater than the 

density of the very light metal, aluminum. 
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NOTE TO TEACHER: Students do not need to calculate density given the mass and volume of a 

substance.  

 

Color  

 Color can be used to help identify a substance, along with other properties.   

 By itself color is not a significant identifier of a substance.   

 Absence of color is also a physical property. 

 

Chemical properties can also be used to help identify a substance. Chemical properties can be 

recognized only when substances react or do not react chemically with one another, that is, when 

they undergo a change in composition.  A chemical property of one substance usually involves 

its ability to react (combine) or not react with another specific substance.  Two examples of 

chemical properties include: 

 

The ability to burn   

 The ability of a substance to burn is a chemical property that involves a substance reacting 

quickly with oxygen to produce light and heat.   

 The process is called burning.  

 

The ability to rust  

 The ability of a substance to rust is a chemical property that involves a substance reacting 

slowly with oxygen.   

 The process is called rusting.   

 

It is not essential for students to calculate the density of a substance if given its mass and 

volume.   

 

Assessment Guidelines: 

The objective of this indicator is to compare physical properties to chemical properties of matter; 

therefore, the primary focus of assessment should be to determine the similarities and differences 

between physical and chemical properties of matter.  However, appropriate assessments should 

also require students to classify properties as being physical or chemical; exemplify physical and 

chemical properties used to identify substances; or summarize the ways that physical properties 

and chemical properties are used to identify matter.  
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7-5.10  Compare physical changes (including changes in size, shape, and state) to chemical 

changes that are the result of chemical reactions (including changes in color or 

temperature and formation of a precipitate or gas). 

Taxonomy level:   2.6-B   Understand Conceptual Knowledge 

 

Previous/Future knowledge:  Students have not been introduced to the concepts of physical or 

chemical changes before this grade level.  They will further develop the concept of physical and 

chemical changes in high school Physical Science (PS-4.6). 

 

It is essential for students to know that physical and chemical changes affect substances in 

different ways.   

 

Physical changes do not change the composition of a substance, only the physical properties.  

Evidences of a physical change include:  

 

Change in state of matter  

 When a substance changes from one state of matter to another (for example, changing from 

solid to liquid, from liquid to solid, or from liquid to gas), the composition of the substance 

remains the same.  

 Examples of change in state might include: melting of ice cream, hardening of melted wax, 

or evaporating of water from wet clothes.     

 When a substance changes directly from a gas to a solid (the forming of frost from water 

vapor) or from a solid to a gas (dry ice, solid air fresheners) that change of state is called 

sublimation.  This is still a physical change because the composition of the substance remains 

the same. 

 

Change in size or shape  

 When a substance changes in size or shape (for example, cutting, tearing, dissolving, 

stretching, or wrinkling), its composition remains the same.  

 Examples of change in size or shape might include: shredding paper, dissolving sugar in 

water, stretching a rubber band, wadding up a piece of paper, or denting a piece of metal.   

  

Chemical changes result in the formation of one or more new substances with new chemical and 

physical properties.  Evidences that a chemical change may have occurred include:  

 

Color change  

 When a substance changes color, the chemical composition of the substance may have 

changed  (for example, iron turns to a reddish-brown when it rusts, clothes change color 

when bleach is added, apples turn brown when they react with oxygen in the air, or 

marshmallows turn black when burned).  

 It is possible to have a color change without a chemical change (for example, adding food 

coloring to water). 
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Temperature change  

 When a substance is combined with another substance, there may be an increase or decrease 

in temperature (for example, when wood burns to ash and gases, the temperature increases. 

 It is possible to have a temperature change without a chemical change (for example, warming 

of the water in a pond). 

 

Formation of a precipitate  

 When two solutions are combined, they may form a solid substance. This solid substance is 

called a precipitate and indicates that a chemical change has occurred.  

 For example when carbon dioxide is combined with aqueous calcium hydroxide (limewater), 

solid calcium carbonate (chalk) is formed as the precipitate. 

 The precipitate may be in the form of very small particles, appearing as cloudiness in the 

solution or as a solid which settles to the bottom of the container. 

 

Formation of a gas  

 When solid or liquid substances are combined, they may form gas bubbles.  

 The formation of the gas may indicate that a chemical reaction has taken place. For example 

when vinegar is added to baking soda, it forms carbon dioxide bubbles. 

 It is possible to form gas without a chemical change (for example, when water is heated to 

boiling). 

 

It is not essential for students to identify a reaction as exothermic or endothermic.  

 

Assessment Guidelines: 

The objective of this indicator is to compare physical changes to chemical changes; therefore, 

the primary focus of assessment should be to determine how physical and chemical changes are 

alike and different.  However, appropriate assessments should also require students to identify a 

given change as physical or chemical; exemplify physical and chemical changes; infer whether a 

physical or chemical change has occurred based on the conditions given; classify changes as 

chemical or physical based on descriptions given; or summarize the evidences for a chemical 

change.  

 

 

 

 

 


