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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 8

	 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.8.N.1.1
	Define a problem from the eighth grade curriculum using appropriate reference materials to support scientific understanding, plan and carry out scientific investigations 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.8.N.1.2
	Design and conduct a study using repeated trials and replication.
	

	SC.8.N.1.3
	Use phrases such as “results support” or “fail to support” in science, understanding that science does not offer conclusive “proof” of a knowledge claim.
	

	SC.8.N.1.4
	Explain how hypotheses are valuable if they lead to further investigations, even if they turn out not to be supported by the data.
	

	SC.8.N.1.5
	Analyze the methods used to develop a scientific explanation as seen in different fields of science.
	

	SC.8.N.1.6
	Understand that scientific investigations involve the collection of relevant empirical evidence, the use of logical reasoning, and the application of imagination in devising hypotheses, predictions, explanations and models to make sense of the collected evidence.
	

	BENCHMARK CODE
	 RELATED BENCHMARK
	

	LA.8.1.6.1
	Use new vocabulary that is introduced and taught directly;
	

	LA.8.1.6.2
	Listen to, read, and discuss familiar and conceptually challenging text;
	

	LA.8.1.6.3
	Use context clues to determine meanings of unfamiliar words;
	

	LA.8.1.6.4
	Categorize key vocabulary and identify salient features;
	

	LA.8.1.6.5
	Relate new vocabulary to familiar words;
	

	LA.8.1.6.8
	Identify advanced word/phrase relationships and their meanings
	

	LA.8.1.6.9
	Determine the correct meaning of words with multiple meanings in context;
	

	LA.8.1.7.1
	Use background knowledge of subject and related content areas, prereading strategies, graphic representations, and knowledge of text structure to make and confirm complex predictions of content, purpose, and organization of a reading selection;
	

	LA.8.1.7.3
	Determine the main idea or essential message in grade-level or higher texts through inferring, paraphrasing, summarizing, and identifying relevant details
	

	LA.8.1.7.4
	Identify cause-and-effect relationships in text;
	

	LA.8.1.7.5
	Analyze a variety of text structures (e.g., comparison/contrast, cause/effect, chronological order, argument/support, lists) and text features (main headings with subheadings) and explain their impact on meaning in text;
	


	GRADE 8

	 BIG IDEA 1:  The Practice of Science   (Cont’d)
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
	RELATED BENCHMARK
	CLASS OBSERVATIONS

	LA.8.1.7.8
	Use strategies to repair comprehension of grade-appropriate text when self-monitoring indicates confusion, including,  but not limited to rereading, checking context clues, predicting, note-making, summarizing, using graphic and \semantic organizers, questioning, and clarifying by checking other sources.
	

	LA.8.2.2.1
	 Locate, use, and analyze specific information from organizational text features 

(e.g., table of contents, headings, captions, bold print, italics, glossaries, indices, key/guide words).
	

	MA.8.G.1.1
	Compare, contrast, and convert units of measure between different measurement systems (US customary or metric (SI)) and dimensions including temperature, area, volume, and derived units to solve problems.
	

	MA.8.G.1.2
	Use proper tools and units to measure to the degree of accuracy including scales and balances
	

	MA.8.G.1.3
	Calculate the mass of an object
	

	MA.8.G.1.4
	Calculate surface area of cones and spheres
	

	MA.8.G 1.5
	Apply scale factor to volume and surface area
	

	MA.8.S.2.1
	Make predictions that are based on experimental results
	

	MA.8.S.1.1
	Select, organize and construct appropriate data displays, including box-and-whisker plots, scatter plots, and lines of best fit to convey information and make conjectures about possible relationships
	

	MA.8.S.1.2
	Determine and describe how changes in data values impact measures of central tendency
	

	MA.8.S.1.3
	Recognize misleading statistics
	

	MA.8.S.1.4
	Use technology to display data

Make predictions that are based on experimental results 
	


	GRADE 8

	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.8.N.2.1
	Distinguish between scientific and pseudoscientific ideas. 
	

	SC.8.N.2.2
	Discuss what characterizes science and its methods.
	


	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.8.N.3.1
	Select models useful in relating the results of their own investigations. 
	

	 SC.8.N.3.2
	Explain why theories may be modified but are rarely discarded. 
	


	BIG IDEA 4:  Science and Society

As tomorrows citizens, students should be able to identify issues about which society could provide input, formulate scientifically investigable questions about those issues, construct investigations of their questions, collect and evaluate data from their investigations, and develop scientific recommendations based upon their findings. 

	BENCHMARK CODE
	BENCHMARK
	CLASS OBSERVATIONS

	 SC.8.N.4.1
	Explain that science is one of the processes that can be used to inform decision making at the community, state, national, and international levels. 
	

	 SC.8.N.4.2
	Explain how political, social, and economic concerns can affect science, and vice versa.
	

	BENCHMARK CODE
	RELATED BENCHMARK 
	

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

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


	GRADE 8

	BIG IDEA 4:  Science and Society  (Cont’d)
As tomorrows citizens, students should be able to identify issues about which society could provide input, formulate scientifically investigable questions about those issues, construct investigations of their questions, collect and evaluate data from their investigations, and develop scientific recommendations based upon their findings. 

	BENCHMARK CODE
	RELATED BENCHMARK
	CLASS OBSERVATIONS

	H:A.1.3.6.a
	Understands the relationship between environment and personal health.
	

	H:A.1.3.8.a
	Knows the benefits of positive health practices and the appropriate health-care measures necessary to prevent accidents, illnesses and death.
	

	H:A.1.3.10.a 
	Knows various methods of health promotion and disease prevention.
	

	H:A.1.3.12.a
	Understands that obesity is becoming an epidemic in the United States.
	

	H:A.1.14.a,b,c
	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:A.1.3.14.a
	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:A.2.3.1.a
	Knows how to analyze the validity of health information, products and services.
	

	H:A.2.3.2.a
	Knows how to use resources from the home, school and community that provide valid health information.
	

	H:A.2.3.2.a,b,c
	Understands potential controversy regarding he validity of health information, products, and services.
	

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

	H:B.3.6.a
	Understands the short-term and long-term consequences of safe, risky, and harmful behaviors.
	

	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.2.3.3.a
	Identifies aspects in one's own culture and in the cultures of others that may have an impact on health and the use of health services.
	

	H:B.2.3.4.a
	Understands emotional and social health risks caused by prejudice in the community.
	

	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.
	

	R:A.1.26
	Discusses the personal need to belong to community.
	

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

	SE.1.1.d  (11-14)
	Understands that media images can give false ideas and distorted views of relationships.
	

	SE.2.1.d
	Develops an attitude of respect that acknowledges the worth of every human being.
	

	SE.2.1.e  
	Understands that our bodies are sacred and temples of the Holy Spirit.
	

	SE.3.1.b
	Demonstrates positive interaction with family and significant adults by seeking support and direction.
	

	GRADE 8

	BIG IDEA 5:  Earth in Space and Time

The origin and eventual fate of the Universe still remains one of the greatest questions in science.  Gravity and 

energy influence the formation of galaxies, including our own Milky Way Galaxy, stars, the planetary systems, and 

Earth.  Humankind’s need to explore continues to lead the development of knowledge and understanding of the nature of the Universe.

	BENCHMARK CODE
	BENCHMARK
	CLASS OBSERVATION

	SC.8.E.5.1
	Recognize that there are enormous distances between objects in space and apply our knowledge of light and space travel to understand this distance.
	

	SC.8.E.5.2
	Recognize that the universe contains many billions of galaxies and that each galaxy contains many billions of stars.
	

	SC.8.E.5.3
	Distinguish the hierarchical relationship between planets and other astronomical bodies relative to solar system, galaxy, and universe, including distance, size, and composition.
	

	SC.8.E.5.4
	Explore the Law of Universal Gravitation by explaining the role that gravity plays in the formation of planets, stars, and solar

systems and in determining their motions
	

	SC.8.E.5.5
	Describe and classify specific physical properties of stars: apparent magnitude (brightness), temperature (color), size, and luminosity (absolute brightness).
	

	SC.8.E.5.6
	Create models of solar properties including: rotation, structure of the Sun, convection, sunspots, solar flares, and prominences.
	

	SC.8.E.5.7
	Compare and contrast the properties of objects in the Solar System including the Sun, planets, and moons to those of Earth, such as gravitational force, distance from the Sun, speed, movement, temperature, and atmospheric conditions.
	

	SC.8.E.5.8
	Compare various historical models of the Solar System, including geocentric and heliocentric.
	

	SC.8.E.5.9
	Explain the impact of objects in space on each other including: 

1. the Sun on the Earth including seasons and gravitational attraction

2. the Moon on the Earth, including phases, tides, and eclipses, and the relative position of each body.
	

	SC.8.E.5.10
	Assess how technology is essential to science for such purposes as access to outer space and other remote locations, sample collection, measurement, data collection and storage, computation, and communication of information.
	

	SC.8.E.5.11
	Identify and compare characteristics of the electromagnetic spectrum such as wavelength, frequency, use, and hazards and recognize its application to an understanding of planetary images and satellite photographs.
	

	SC.8.E.5.12
	Summarize the effects of space exploration on the economy and culture of Florida.
	

	BENCHMARK CODE
	RELATED BENCHMARK 
	

	R:A.1.1
	God as Father/Creator
	

	R:C.2.66
	Examines responsibility for the world and the things in it through conservation of resources
	


	GRADE 8

	BIG IDEA 8:  Properties of Matter 

A.  All objects and substances in the world are made of matter.  Matter has two fundamental properties: matter takes up space and matter has mass. 

B.  Objects and substances can be classified by their physical and chemical properties. Mass is the amount of matter (or “stuff”) in an object.  Weight, on the other hand, is the measure of force of attraction (Gravitational force) between an object and Earth.

The concepts of mass and weight are complicated and potentially confusing to elementary students. Hence, the more familiar term of “weight” is recommended for use to stand for both mass and weight in grades K-5. By grades 6-8, students are expected to understand the distinction between mass and weight, and use them appropriately

	BENCHMARK CODE
	BENCHMARK
	CLASS OBSERVATIONS

	SC.8.P.8.1
	Explore the scientific theory of atoms (also known as the atomic theory) by using models to explain the motion of particles in solids, liquids, and gases.
	

	SC.8.P.8.2
	Differentiate between weight and mass recognizing that weight is the amount of gravitational pull on an object and is distinct from, though proportional to, mass.
	

	SC.8.P.8.3
	Explore and describe the densities of various materials through measurement of their masses and volumes.
	

	SC.8.P.8.4
	Classify and compare substances on the basis of characteristic physical properties that can be demonstrated or measured; for example, density, thermal or electrical conductivity, solubility, magnetic properties, melting and boiling points, and know that these properties are independent of the amount of the sample.
	

	SC.8.P.8.5
	Recognize that there are a finite number of elements and that their atoms combine in a multitude of ways to produce compounds that make up all of the living and nonliving things that we encounter.
	

	SC.8.P.8.6
	Recognize that elements are grouped in the periodic table according to similarities of their properties.
	

	SC.8.P.8.7
	Explore the scientific theory of atoms (also known as atomic theory) by recognizing that atoms are the smallest unit of an element and are composed of sub-atomic particles (electrons surrounding a nucleus containing protons and neutrons).
	

	SC.8.P.8.8
	Identify basic examples of and compare and classify the properties of compounds, including acids, bases, and salts.
	

	SC.8.P.8.9
	Distinguish among mixtures (including solutions) and pure substances.
	


	BIG IDEA 9:  Changes in Matter 

A.  Matter can undergo a variety of changes.

B.  When matter is changed physically, generally no changes occur in the structure of the atoms or molecules composing the matter.

C.  When matter changes chemically, a rearrangement  of bond between the atoms occurs.  This results in new substances with new properties. 

	BENCHMARK CODE
	BENCHMARK
	CLASS OBSERVATIONS

	SC.8.P.9.1
	Explore the Law of Conservation of Mass by demonstrating and concluding that mass is conserved when substances undergo physical and chemical changes.  
	

	SC.8.P.9.2
	Differentiate between physical changes and chemical changes.
	

	SC.8.P.9.3
	Investigate and describe how temperature influences chemical changes.
	


	GRADE 8

	BIG IDEA 18:  Matter and Energy Transformations

A.  Living things all share basic needs for life.

B.  Living organisms acquire the energy they need for life processes through various metabolic pathways. (photosynthesis and cellular respiration).

C.  Matter and energy are recycled through cycles such as the carbon cycle.

	BENCHMARK CODE
	BENCHMARK
	CLASS OBSERVATIONS

	SC.8.L.18.1
	Describe and investigate the process of photosynthesis, such as the roles of light, carbon dioxide, water and chlorophyll; production of food; release of oxygen.
	

	SC.8.L.18.2
	Describe and investigate how cellular respiration breaks down food to provide energy and releases carbon dioxide.
	

	SC.8.L.18.3
	Construct a scientific model of the carbon cycle to show how matter and energy are continuously transferred within and between organisms and their physical environment. 
	

	SC.8.L.18.4
	Cite evidence that living systems follow the Laws of Conservation of Mass and Energy. 
	


Grade 8 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):
