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DIOCESAN SCIENCE STANDARDS

K-8 GRADE-LEVEL STANDARDS

Big Ideas 

The revised science standards include Big Ideas that flow throughout all grade levels and build in rigor as students move to higher grade levels.  The eighteen Big Ideas used throughout this document are organized as follows: 

Body of Knowledge:  The Nature of Science
Big Idea 1:  The Practice of Science 

Big Idea 2:  The Characteristics of Scientific Knowledge 

Big Idea 3:  The Role of Theories, Laws, Hypotheses, and Models

Big Idea 4:  Science and Society

Body of Knowledge:  Earth and Space Science

Big Idea 5:  Earth in Space and Time

Big Idea 6:  Earth Structures

Big Idea 7:  Earth Systems and Patterns

Body of Knowledge:  Physical Science
Big Idea 8:  Properties of Matter 

Big Idea 9:  Changes in Matter

Big Idea 10:  Forms of Energy 

Big Idea 11:  Energy Transfer and Transformations

Big Idea 12:  Motion of Objects

Big Idea 13:  Forces and Changes in Motion

Body of Knowledge:  Life Science

Big Idea 14:  Organization and Development of Living Organisms

Big Idea 15:  Diversity and Evolution of Living Organisms

Big Idea 16:  Heredity and Reproduction

Big Idea 17:  Interdependence 

Big Idea 18:  Matter and Energy Transformations

The numbering for the Big Ideas is consistent throughout the document.  Not all Big Ideas are addressed at each grade level, so the numbering scheme is not consecutive for each grade level. 

Benchmark Coding Scheme

	SC.
	5.
	N.
	1.
	1

	Subject
	Grade Level
	Body of Knowledge
	Big Idea
	Benchmark


Body of Knowledge Key:

N ~ Nature of Science

E ~ Earth and Space Science

P ~ Physical Science

L ~ Life Science
In addition to the Body of Knowledge Key you will also see Diocesan Related Benchmarks.  These are identified by the following Key:

R = Diocesan Religion Standards (based on the Catechism of the Catholic Church)

H = Health Education Standards
LA = Language Arts Standards
MA = Mathematics Standards
PE = Physical Education

SC = Science

SE = Safe Environment Standards

	GRADE 7

	BIG IDEA 1:  The Practice of Science 

A.  Scientific inquiry is a multifaceted activity; The processes of science include the formulation of scientifically investigable questions, construction of investigations into those questions, the collection of appropriate data, the evaluation of the meaning of those data, and the communication of this evaluation. 

B.  The processes of science frequently do not correspond to the traditional portrayal of “the scientific method.” 

C.  Scientific argumentation is a necessary part of scientific inquiry and plays an important role in the generation and validation of scientific knowledge.

D. Scientific knowledge is based on observation and inference; it is important to recognize that these are very different things.  Not only does science require creativity in its methods and processes, but also in its questions and explanations.

	BENCHMARK CODE
	BENCHMARK
	CLASS OBSERVATIONS

	SC.7.N.1.1
	Define a problem from the seventh grade curriculum, use appropriate reference materials to support scientific  understanding, plan and carry out scientific investigation of various types, such as systematic observations or experiments, identify variables, collect and organize data, interpret data in charts, tables, and graphics, analyze information, make predictions, and defend conclusions.
	

	SC.7.N.1.2
	Differentiate replication (by others) from repetition (multiple trials)
	

	SC.7.N.1.3
	Distinguish between an experiment (which must involve the identification and control of variables) and other forms of scientific investigation and explain that not all scientific knowledge is derived from experimentation.
	

	SC.7.N.1.4
	Identify test variables (independent variables) and outcome variables (dependent variables) in an experiment.
	

	SC.7.N.1.5
	Describe the methods used in the pursuit of a scientific explanation as seen in different fields of science such as biology, geology, and physics
	

	SC.7.N.1.6
	Explain that empirical evidence is the cumulative body of observations of a natural phenomenon on which scientific explanations are based.
	

	SC.7.N.1.7
	Explain that scientific knowledge is the result of a great deal of debate and confirmation within the science community. 
	

	BENCHMARK CODE
	RELATED BENCHMARK 
	

	LA.7.1.6.1
	Use new vocabulary that is introduced and taught directly;
	

	LA.7.1.6.2
	Listen to, read, and discuss familiar and conceptually challenging text;
	

	LA.7.1.6.3
	Use context clues  to determine meanings of unfamiliar words;
	

	LA.7.1.6.4
	Categorize key vocabulary and identify salient features; 
	

	LA.7.1.6.5
	Relate new vocabulary to familiar words; 
	

	LA.7.1.7.1
	Use background knowledge of subject and related content areas, pre-reading strategies, graphic representations, and knowledge of text structure to make and confirm complex predictions of content, purpose, and organization of a reading selection;
	


	GRADE 7

	BIG IDEA 2:  The Characteristics of Scientific Knowledge 

A.  Scientific knowledge is based on empirical evidence, and is appropriate for understanding the natural world, but it  provides only a limited understanding of the supernatural, aesthetic, or other ways of knowing, such as art, philosophy, or religion. 

B.  Scientific knowledge is durable and robust, but open to change

C.  Because science is based on empirical evidence it strives for objectivity, but as it is a human endeavor the processes, methods, and knowledge of science include subjectivity, as well as creativity and discovery. 

	BENCHMARK CODE
	BENCHMARK
	CLASS OBSERVATIONS

	SC.7.N.2.1
	Identify an instance from the history of science in which scientific knowledge has changed when new evidence or new interpretations are encountered.
	

	BENCHMARK CODE
	RELATED BENCHMARK 
	

	R:A.1.1.a 
	 God as Father/Creator
	


	BIG IDEA 3:  The Role of Theories, Laws, Hypotheses, and Models

The terms that describe examples of scientific knowledge, for example; “Theory,” “Law,” “Hypothesis,” and “Model” have very specific meanings and functions within science.

	BENCHMARK CODE
	BENCHMARK
	CLASS OBSERVATIONS

	 SC.7.N.3.1
	Recognize and explain the difference between theories and laws and give several examples of scientific theories and the evidence that supports them. 
	

	 SC.7.N.3.2
	Identify the benefits and limitations of the use of scientific models.
	


	GRADE 7

	BIG IDEA 6:  Earth Structures 

Over geologic time, internal and external sources of energy have continuously altered the features of Earth by means of both constructive and destructive forces.  All life, including human civilization, is dependent on Earth’s internal and external energy and material resources.

	BENCHMARK CODE
	BENCHMARK
	CLASS OBSERVATIONS

	SC.7.E.6.1
	Describe the layers of the solid Earth, including the lithosphere, the hot convecting mantle, and the dense metallic liquid and solid cores.
	

	SC.7.E.6.2
	Identify the patterns within the rock cycle and relate them to surface events (weathering and erosion) and sub-surface events (plate tectonics and mountain building).
	

	SC.7.E.6.3
	Identify current methods for measuring the age of the Earth and its parts, including the law of superposition and radioactive dating.
	

	SC.7.E.6.4
	Explain and give examples of how physical evidence supports scientific theories that Earth has evolved over geologic time due to natural processes.
	

	SC.7.E.6.5
	Explore the scientific theory of plate tectonics by describing how the movement of Earth’s crustal plates causes both slow and rapid changes in Earth’s surface, including volcanic eruptions, earthquakes, and mountain building.
	

	SC.7.E.6.6
	Identify the impact that humans have had on Earth, such as deforestation, urbanization, desertification, erosion, air and water quality, changing the flow of water.
	

	SC.7.E.6.7
	Recognize that heat flow and movement of material within Earth causes earthquakes and volcanic eruptions, and creates mountains and ocean basins.
	

	BENCHMARK CODE
	RELATED BENCHMARK 
	

	R:A.1.1.a 
	God as Father/Creator
	


	BIG IDEA 10:  Forms of Energy 

A.  Energy is involved in all physical processes and is a unifying concept in many areas of science.

B.  Energy exists in many forms and has the ability to do work or cause a change.

	BENCHMARK CODE
	BENCHMARK
	CLASS OBSERVATIONS

	SC.7.P.10.1
	Illustrate that the sun’s energy arrives as radiation with a wide range of wavelengths, including infrared, visible, and ultraviolet, and that white light is made up of a spectrum of many different colors.
	

	SC.7.P.10.2
	Observe and explain that light can be reflected, refracted, and/or absorbed.
	

	SC.7.P.10.3
	Recognize that light waves, sound waves, and other waves move at different speeds in different materials.
	


	GRADE 7

	BIG IDEA 11:  Energy Transfer and Transformations

A.  Waves involve a transfer of energy without a transfer of matter 

B.  Water and sound waves transfer energy through a material. 

C.  Light waves can travel through a vacuum and through matter.

D.  The Law of Conservation of Energy: Energy is conserved as it transfers from one object to another and from one form to another 

	BENCHMARK CODE
	BENCHMARK
	CLASS OBSERVATIONS

	SC.7.P.11.1
	Recognize that adding heat to or removing heat from a system may result in a temperature change and possibly a change of state.
	

	SC.7.P.11.2
	Investigate and describe the transformation of energy from one form to another.
	

	SC.7.P.11.3
	Cite evidence to explain that energy cannot be created nor destroyed, only changed from one form to another.
	

	SC.7.P.11.4
	Observe and describe that heat flows in predictable ways, moving from warmer objects to cooler ones until they reach the same temperature.
	


	 BIG IDEA 15: Diversity and Evolution of Living Organisms

A.  The scientific theory of evolution is the organizing principle of life science.

B.  The scientific theory of evolution is supported b multiple forms of evidence.

C.  Natural Selection is a primary mechanism leading to change over time in organisms.

	BENCHMARK CODE
	BENCHMARK
	CLASS OBSERVATIONS

	SC.7.L.15.1
	Recognize that fossil evidence is consistent with the Scientific theory of evolution that living things evolved from earlier species. 
	

	SC.7.L.15.2
	Explore the scientific theory of evolution by recognizing and explaining ways in which genetic variations and environmental factors contribute to evolution by natural selection and diversity of organisms.
	

	SC.7.L.15.3
	Explore the scientific theory of evolution by relating how the inability of a species to adapt within a changing environment may contribute to the extinction of that species.
	


	GRADE 7

	BIG IDEA 16:  Heredity and Reproduction

A.  Offspring of plants and animals are similar to, but not exactly like, their parents or each other. 

B.  Life cycles vary among organisms, but reproduction is a major stage in the life cycle of all organisms. 

C. Changes in the DNA of an organism can cause changes in traits, and manipulation of DNA in organisms has led to genetically modified organisms.

	BENCHMARK CODE
	BENCHMARK
	CLASS OBSERVATIONS

	SC.7.L.16.1
	Understand and explain that every organism requires a set of instructions that specifies its traits that this hereditary information (DNA) contains genes located in the chromosomes of each cell, and that heredity is the passage of these instructions from one generation to another. 
	

	SC.7.L.16.2
	Determine the probabilities for genotype and phenotype combinations using Punnett Squares and pedigrees.
	

	SC.7.L.16.3
	Compare and contrast the general processes of sexual reproduction requiring meiosis and asexual reproduction requiring mitosis.
	

	SC.7.L.16.4
	Recognize and explore the impact of biotechnology (cloning, genetic engineering, artificial selection) on the individual, society and the environment. 
	

	BENCHMARK CODE
	RELATED BENCHMARK 
	

	SE.1.1.d
	Accepts the uniqueness and sexuality of each person.
	

	SE.2.1.a
	Develops responsible sexual attitudes and beliefs that follow the Church’s teachings
	

	SE.3.1.b
	Discusses questions and issues regarding sexuality in an open and trusting atmosphere with sensitivity and respect
	

	H:A.1.3.3.a,b
	Understands the relationship between positive health behaviors and the prevention of injury, illness, disease, and other health problems.
	

	H:A.1.3.4.a,b,c
	Knows how physical, mental, emotional, and social health interrelate during adolescence.
	

	H:A.1.3.5.a
	Understands how peer pressure can influence healthful choices.

	

	H:A.1.3.9.a
	Knows how lifestyle, germs, family history, and other risk factors are related to the cause or prevention of disease and other health problems.
	

	H:A.1.3.13.c
	Understands positive health behaviors that enhance wellness
	

	H:A.1.3.14
	Knows that he/she is to use their body for the glory of God which involves maintaining a sound mind, body, and soul, as well as a healthy spirit.
	

	H:B.1.1.5.a 
	Demonstrates methods of avoiding threatening situations and how to seek help in threatening situations.
	

	H:B.1.2.3.a
	Knows strategies for avoiding threatening or abusive situations.
	

	H:B.1.2.5.a
	Compares behaviors that are safe to those that are risky or harmful.
	

	H:B.1.3.1.a
	Knows the importance of assuming responsibility for personal health behaviors.
	

	H:B.1.3.4.a
	Knows techniques for avoiding threatening situations.
	

	H:B.2.3.1.a  
	Knows how messages from media and other sources influence health behavior.
	

	H:B.2.3.2.a
	Knows how information from peers influences health.
	

	H:B.3.3.3.a
	Knows skills for building and maintaining positive interpersonal relationships (e.g. compromising).
	

	H:C.1.3.1.a
	Knows how to apply a decision-making process to health issues and problems individually and collaboratively (e.g., by creating an action plan for individual wellness plan).
	

	GRADE 7

	BIG IDEA 16:  Heredity and Reproduction  (Cont’d)
A.  Offspring of plants and animals are similar to, but not exactly like, their parents or each other. 

B.  Life cycles vary among organisms, but reproduction is a major stage in the life cycle of all organisms. 

C. Changes in the DNA of an organism can cause changes in traits, and manipulation of DNA in organisms has led to genetically modified organisms.

	BENCHMARK CODE
	RELATED BENCHMARK
	CLASS OBSERVATIONS

	H:C.1.3.7.a
	Knows how expanding abilities, independence, and responsibilities associated with maturation influence personal behavior.  
	

	H:C.2.3.3.a
	Knows ways to effectively express feelings and opinions on health issues.
	

	H:C.2.3.4.a
	Recognizes that there are barriers to effective communication of feelings and opinions on health issues when advocating for healthy living.
	

	H:C.2.3.5.a
	Knows strategies for overcoming barriers when communicating information, ideas, feelings, and opinions on health issues.
	

	PE:A.3.1.1.a
	Identifies changes in the body during physical activity.
	

	PE:A.3.1.2.a,b 
	Understands the changes that occur in the cardio-respiratory system during vigorous physical activity.
	

	PE:A.3.4.1.a 
	Knows that physical activity reduces certain health risk factors.
	

	PE:A.3.4.4.a,c
	Knows the role of physical activity in the prevention of disease and the reduction of health-care costs.
	

	PE:B.2.1.1  
	Know that their body is a gift from God and it is their responsibility to take care of it.
	

	PE:B.1.2.2.a  
	Knows activities that promote a faster heart rate.
	

	PE:B.2.2.1 
	The students know that their body is "the temple of the Holy Spirit." ( Corinthians 6:19)
	

	PE:B.2.3.1.a  
	Knows that God wants him/her to love himself/herself for the glory of God, maintaining a sound mind, body and soul as well as a healthy spirit.
	

	PE:B.2.3.3.a 
	Knows the effects of substance abuse on personal health and performance in physical activity.
	

	PE:B.2.3.5.a 
	Resolves interpersonal conflicts with sensitivity to the rights and feelings of others.
	

	PE:B.2.4.1.a 
	Student knows that God wants them to love their body and themselves.
	

	R:A.1.21.a
	Presents the Bible as God's Living Word.
	

	R:B.1.24.a
	Presents the Sacrament of Matrimony as an expression of a couple's relationship with each other and God.
	

	R:C.2.5.a
	Elicits an awareness of the uniqueness of the self-feelings, senses, name, living, being loved
	

	R:C.2.12.a 
	Presents ways of growing in self-esteem.
	

	R:C.2.13 
	Explains why life is sacred from conception to death.
	

	R:C.2.14.a
	List ways that Jesus treated people and showed concern for their human dignity.
	

	R:C.2.22.a
	Discusses the importance of proper dress, grooming and behavior.
	

	R:C.2.31.a
	Explains that the human body is a material sign of the total person created in God's image.
	

	R:C.2.32.a
	Discusses the primary differences between boys and girls.
	

	R:C.2.33.a
	Provides opportunities for healthy and balanced interaction with the opposite sex
	

	GRADE 7

	BIG IDEA 16:  Heredity and Reproduction  (Cont’d)
A.  Offspring of plants and animals are similar to, but not exactly like, their parents or each other. 

B.  Life cycles vary among organisms, but reproduction is a major stage in the life cycle of all organisms. 

C. Changes in the DNA of an organism can cause changes in traits, and manipulation of DNA in organisms has led to genetically modified organisms.

	BENCHMARK CODE
	RELATED BENCHMARK
	CLASS OBSERVATIONS

	R:C.2.34.a
	Analyzes the importance of signs, touch, and words in expressing love. 
	

	R:C.2.35.a
	Identifies some of the harmful effects of sex stereotyping.
	

	R:C.2.36.a 
	Explains the concept of responsible choices.
	

	R:C.2.37.a
	Promotes an understanding of an informed conscience.
	

	R:C.2.38.a 
	Presents sin as alienation from God.
	

	R:C.2.40.a
	Defines free will as a gift given to all by God in order to make choices.
	

	R:C.2.44.a
	Discusses the observance of family rules.
	

	R:C.2.45.a
	The role of parental authority in the lives of young people.
	

	R:C.2.55.a
	Discusses "self" as gift.
	

	R:C.2.56.a
	Discusses others as gift.
	

	R:C.2.58.a
	Promotes respect for life.
	

	R:C.2.65.a
	Presents persons as more valuable than material things (e.g., social status and productivity).
	

	R:C.2.73.a
	Provides opportunities for the development of an appreciation of oneself as a unique reflection of God.
	

	R:C.2.75.a
	Analyzes the concept that without love of self there can be no love for others.
	

	R:C.2.77.a
	Explains peer pressure and its effects.
	

	R:C.2.80.a
	Presents evidence from current events and communications media of how human life is sometimes degraded.
	

	R:C.2.81.a
	Provides opportunities for evaluating one's own personal strengths and weaknesses.
	

	R:C.2.87
	Explains the act of reproduction in humans.
	

	R:C.2.88
	Explains how physical differences between men and women are complementary in sexual intercourse.
	

	R:C.2.97
	Examines the many ways an individual's personal growth is influenced by heredity and environment.
	

	R:C.2.112
	Presents reasons for limiting intercourse to the married state.
	


	GRADE 7

	BIG IDEA 17:  Interdependence

A.  Plants and animals, including humans, interact with and depend upon each other and their environment to satisfy their basic needs.

B.  Both human activities and natural events can have major impacts on the environment.

C.  Energy flows from the sun through producers to consumers. 

	BENCHMARK CODE
	BENCHMARK
	CLASS OBSERVATIONS

	SC.7.L.17.1
	Explain and illustrate the roles of and relationships among producers, consumers, and decomposers in the process of energy transfer in a food web. 
	

	SC.7.L.17.2
	Compare and contrast the relationships among organisms such as mutualism, predation, parasitism, competition and commensalism.
	

	SC.7.L.17.3
	 Describe and investigate various limiting factors in the local ecosystem and their impact on native populations, including food, shelter, water, space, disease, parasitism, predation, nesting sites.
	

	BENCHMARK CODE
	RELATED BENCHMARK 
	

	R:C.2.17.a
	Describes ways in which human beings exhibit interdependence in the course of daily life.
	

	R:C.2.6.6
	Examines responsibility for the world and the things in it through conservation of resources.
	


Grade 7 Teacher Tracking Form

	Marking Periods
	Class Progress/Notes

	1st Quarter/Trimester


	

	2nd Quarter/Trimester


	

	3rd Quarter/Trimester


	

	4th Quarter


	


Year End Summary (Including class strengths/weaknesses, areas for improvements, general notes for the following teachers):

