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Introduction

Core Content for Science Assessment

What is the Core Content for Science Assessment? 

The Core Content for Assessment 4.1 (CCA 4.1) is a subset of the content standards in Kentucky’s Program of Studies for Grades Primary – 12.  It represents the content standards that will be assessed beginning with the spring 2007 state assessment. The Core Content for Science Assessment, Version 4.1, represents the science content from Kentucky’s Academic Expectations and Program of Studies that is essential for all students to know and the content that is eligible for inclusion on the state assessment. Version 4.1 Core Content for Science Assessment and the Academic Expectations provide the parameters for test developers as they design the state assessment items. These content standards provide focus for the development of the Kentucky Core Content Test (KCCT) beginning in 2007.

The Core Content for Science Assessment is not intended to represent the comprehensive local curriculum for science assessment and instruction. It is also not the comprehensive Program of Studies for Science, which specifies the minimum content for the required credits for high school graduation, and the primary, intermediate and middle level programs leading to these requirements.

Kentucky Academic Expectations for Science

The Kentucky Academic Expectations define what students should know and be able to do upon graduation from high school. These large goals were used as a basis for developing the Program of Studies and the Core Content for Assessment.

	Goal 2: 
Students shall develop their abilities to apply core concepts and principles from mathematics, the sciences, the arts, the humanities, social studies, practical living studies, and vocational studies to what they will encounter throughout their lives.

	2.1
Students understand scientific ways of thinking and working and use those methods to solve real-life problems.
	2.4 
Students use the concept of scale and scientific models to explain the organization and functioning of living and nonliving things and predict other characteristics that might be observed.


	2.2
Students identify, analyze, and use patterns such as cycles and trends to understand past and present events and predict possible future events.

2.3 
Students identify and analyze systems and the ways their components work together or affect each other
	2.5
Students understand that under certain conditions nature tends to remain the same or move toward a balance.

2.6 
Students understand how living and nonliving things change over time and the factors that influence the changes.


How is the Core Content for Science Assessment organized? 

The Science Core Content for Assessment, Version 4.1 is organized by grade level (end of primary – 3rd, 4th, 5th, 6th, 7th, 8th, and high school) in order to ensure continuity and conceptual development even though the current state assessment varies for those grade levels based on the content area.  This is different from Version 3.0, which was organized in grade spans.  This version of the Core Content for Science Assessment includes ‘off year’ content standards as well as content for the assessed grades (four, seven and eleven).  

This version of the Core Content for Science Assessment has been structured using organizers based on those found in the ATLAS of Science Literacy (American Association for the Advancement of Science, 2001). Other national research-based resources used to make the determinations for content placement included Benchmarks for Science Literacy and Science for All Americans, which also were published by the American Association for the Advancement of Science (http://www.aaas.org) and the National Science Education Standards (National Research Council, 1996).

SUBDOMAINS with related ORGANIZERS

	Subdomain
	Organizers
	Subdomain
	Organizers

	Physical Science
	· Structure and Transformation of Matter

· Motion and Forces
	Earth/Space Science
	· The Earth and the Universe

	Biological Science
	· Unity and Diversity

· Biological Change
	Unifying Concepts
	· Energy Transformations

· Interdependence


Each section has a narrative describing the organizer showing how the conceptual development of key concepts should spiral through the K-12 grades, and highlighting the unifying themes (Academic Expectations) and process skills that will provide rigor and help students to understand the content.

The Core Content for Science Assessment Version 4.1 includes state assessed standards and supporting content standards.  Supporting content standards are not used for state assessment.  Supporting content, however, is critical to the student’s deep understanding of the overall content and is to be used by schools to build a foundation of knowledge, skills, and processes that will enable students to be successful on the Kentucky Core Content Test.  In order for students to reach proficiency and beyond on the KCCT, students need to master the supporting content as well as the state assessed content.  Supporting content standards are proposed for local instruction and assessment and appear in italics in the Core Content document.  The content standards for the state assessment are in bold print.  

Some Core Content standards contain additional information in parentheses. A list preceded by an e.g., means the examples included are meant to be just that, examples and may be on the state assessment. Other examples not included may also be on the state assessment.  However, if the list is not preceded by an e.g., the list is to be considered exhaustive and the items inside the parentheses are the only ones that will be assessed.

A new aspect of the refined Core Content for Science Assessment Version 4.1 is Depth of Knowledge (DOK).  Version 4.1 reflects the depth of knowledge and cognitive complexity for the content standard that is appropriate for each grade level for the state assessment.

Each of the state-assessed standards in the Core Content has a ceiling DOK level indicated.  This means that an item on the state assessment cannot be written higher than the ceiling for that standard.  An item could be written at a lower level.  When writing an assessment item, developers need to make sure that the assessment item is as cognitively demanding as the expectation of the content standard in order to assure alignment of the test items and the standards. The DOK indicated for the state assessment is not meant to limit the cognitive complexity for instruction in the classroom.  Classroom instruction needs to extend beyond the depth of knowledge and cognitive complexity that can be assessed on the state assessment so that students have the opportunities and experiences they need in order to reach proficiency and beyond.  The levels for DOK are based on the research of Norman Webb from the University of Wisconsin-Madison.  More information about DOK levels can be found at the Kentucky Department of Education website.

What do the codes for the Core Content for Science Assessment mean? 

Each content standard is preceded by a code.  The code begins with SC for science and is then followed by a grade level designation and then a 3-digit number that indicates subdomain, organizer, and sequential standard, respectively.  The codes used are listed below.

	Grade Level Codes
	Subdomain
	Organizer

	EP = end of primary
	1 = Physical Science
	1 = Structure and Transformation of Matter

	04 = fourth grade
	2 = Earth/Space Science
	2 = Motion and Forces

	05 = fifth grade
	3 = Biological Science
	3 = The Earth and The Universe

	06 = sixth grade
	4 = Unifying Concepts
	4 = Unity and Diversity

	07 = seventh grade
	
	5 = Biological Change

	08 = eighth grade
	
	6 = Energy Transformations

	HS = High school
	
	7 = Interdependence


A typical code may look like SC-06-1.2.1.  This means 6th grade science content in the subdomain of physical science, under the organizer of Motion and Forces, and it is the first standard listed for that organizer at that grade level.

SC-06-1.2.1

SC Science (domain)


06 Sixth Grade



1 Physical Science (subdomain)




2 Motion and Forces (organizer)





1 (first standard)

	SCIENCE  CORE CONTENT 4.1  FOURTH GRADE 

	Structure and Transformation of Matter

A basic understanding of matter is essential to the conceptual development of other big ideas in science. In the elementary years of conceptual development, students will be studying properties of matter and physical changes of matter at the macro level through direct observations, forming the foundation for subsequent learning. During the middle years, physical and chemical changes in matter are observed and students begin to relate these changes to the smaller constituents of matter—namely, atoms and molecules. By high school, students will be dealing with evidence from both direct and indirect observations (microscopic level and smaller) to consider theories related to change and conservation of matter. The use of models (and an understanding of their scales and limitations) is an effective means of learning about the structure of matter. Looking for patterns in properties is also critical to comparing and explaining differences in matter.

	Physical Science 1.1.0

	SC-04-1.1.1

Students will explain how matter, including water, can be changed from one state to another.

Materials can exist in different states--solid, liquid and gas. Some common materials, such as water, can be changed from one state to another by heating or cooling. Resulting cause and effect relationships should be explored, described and predicted.
DOK 3

Restatement:



	Essential Terms
	Activity:
	Assessment:

Grading Period:

	Motion and Forces

Whether observing airplanes, baseballs, planets or people, the motion of all bodies is governed by the same basic rules. In the elementary years of conceptual development, students need multiple opportunities to experience, observe and describe (in words and pictures) motion, including factors (pushing and pulling) that affect motion. At the middle level, qualitative descriptions of the relationship between forces and motion will provide the foundation for quantitative applications of Newton’s Laws. These ideas are more fully developed at the high school level along with the use of models to support evidence of motion in abstract or invisible phenomena such as electromagnetism.

	Physical Science 1.2.0 

	SC-04-1.2.1

Students will interpret or represent data related to an object’s straight-line motion in order to make inferences and predictions of changes in position and/or time.

An object’s motion can be described by measuring its change in position over time such as rolling different objects (e.g., spheres, toy cars) down a ramp. Collecting and representing data related to an object’s motion provides the opportunity to make comparisons and draw conclusions. 

DOK 3

Restatement: 



	Essential Terms
	Activity:
	Assessment:

Grading Period:

	SC-04-1.2.2

Students will infer causes and effects of pushes and pulls (forces) on objects based on representations or interpretations of straight-line movement/motion in charts, graphs and qualitative comparisons.

The position and motion of objects can be changed by pushing or pulling. The amount of change is related to the force (defined as the strength of the push or pull) and the mass of the object(s) used. The force with which a ball is hit illustrates this principle. Cause and effect relationships, along with predicted consequences related to the strength of pushes and pulls (force) on an object’s position and motion should be explored and qualitatively compared.     DOK 3

Restatement:



	Essential Terms
	Activity:
	Assessment:

Grading Period:

	SC-04-1.2.3

Students will:

· explain that sound is a result of vibrations, a type of motion;

· describe pitch ( high, low) as a difference in sounds that are produced and relate that to the rate of vibration.

Vibration is a type of motion that can be observed, described, measured and compared. Sound is produced by vibrating objects. The pitch of the sound can be varied by changing the rate of vibration. The relationship between rates of vibration and produced sounds can be described and graphed.    DOK 3

Restatement:



	Essential Terms
	Activity:
	Assessment:

Grading Period:


	The Earth and the Universe

The Earth system is in a constant state of change. These changes affect life on earth in many ways. Development of conceptual understandings about processes that shape the Earth begin at the elementary level with understanding what Earth materials are and that change occurs. At the middle level, students investigate how these changes occur. Finally, at the high school level, most of the emphasis is on why these changes occur. An understanding of systems and their interacting components will enable students to evaluate supporting theories of earth changes.

At the heart of elementary students’ initial understanding of the Earth’s place in the universe is direct observation of the earth-sun-moon system. Students can derive important conceptual understandings about the system as they describe interactions resulting in shadows, moon phases and day and night. The use of models and observance of patterns to explain common phenomena is essential to building a conceptual foundation and supporting ideas with evidence at all levels. In middle school, students begin to look beyond what can be directly observed as they explore the earth-sun-moon system, as well as the rest of our solar system, employing the concept of scale within their models. Patterns play an important role as students seek to develop a conceptual understanding of gravity in their world and in the universe. High school is the time to bring all of the ideas together to look at the universe as a whole. Students will use evidence to evaluate and analyze theories related to the origin of the universe and all components of the universe. 

	Earth/Space Science 2.3.0

	SC-04-2.3.1

Students will:

· classify earth materials by the ways that they are used:

· explain how their properties make them useful for different purposes.

Earth materials provide many of the resources humans use.  The varied materials have different physical properties that can be used to describe, separate, sort and classify them.  Inferences about the unique properties of the earth materials yield ideas about their usefulness.  For example, some are useful as building materials (e.g., stone, clay, marble), some as sources of fuel (e.g., petroleum, natural gas), or some for growing the plants we use as food.     DOK 2

Restatement:



	Essential Terms
	Activity:
	Assessment:

Grading Period:

	SC-04-2.3.2

Students will describe and explain consequences of changes to the surface of the Earth, including some common fast changes (e.g., landslides, volcanic eruptions, earthquakes), and some common slow changes (e.g., erosion, weathering).

The surface of the Earth changes. Some changes are due to slow processes such as erosion or weathering. Some changes are due to rapid processes such as landslides, volcanic eruptions and earthquakes.  Analyzing the changes to identify cause and effect relationships helps to define and understand the consequences.     DOK 3

Restatement:



	Essential Terms
	Activity:
	Assessment:

Grading Period:

	SC-04-2.3.3

Students will make generalizations and/or predictions about weather changes from day to day and over seasons based on weather data.

Weather changes from day to day and over seasons. Weather can be described by observations and measurable quantities such as temperature, wind direction, wind speed and precipitation. Data can be displayed and used to make predictions.   DOK 3

Restatement:



	Essential Terms
	Activity:
	Assessment:

Grading Period:

	SC-04-2.3.4

Students will identify patterns, recognize relationships and draw conclusions about the Earth-Sun system by interpreting a variety of representations/models (e.g., diagrams, sundials, distance of sun above horizon) of the sun’s apparent movement in the sky. 

Changes in movement of objects in the sky have patterns that can be observed, described and modeled. The Sun appears to move across the sky in the same way every day, but the Sun’s apparent path changes slowly over seasons. Data collected can be used to identify patterns, recognize relationships and draw conclusions about the Earth and Sun system.    DOK 3

Restatement:



	Essential Terms
	Activity:
	Assessment:

Grading Period:

	SC-04-2.3.5

Students will understand that the moon appears to move across the sky on a daily basis much like the Sun. The observable shape of the moon can be described as it changes from day to day in a cycle that lasts about a month.

Restatement:



	Essential Terms
	Activity:
	Assessment:

Grading Period:

	Unity and Diversity

All matter is comprised of the same basic elements, goes through the same kinds of energy transformations, and uses the same kinds of forces to move. Living organisms are no exception. Elementary students begin to observe the macroscopic features of organisms in order to make comparisons and classifications based upon likenesses and differences. Looking for patterns in the appearance and behavior of an organism leads to the notion that offspring are much like the parents, but not exactly alike. In middle school, students begin to compare, contrast and classify the microscopic features of organisms—the cells, as well as investigate reproduction as the essential process to the continuation of all species. Expected patterns of genetic traits are predicted. Distinctions are made between learned behaviors and inherited traits. At the high school level, an in-depth study of the specialization and chemical changes occurring at the cellular level builds upon the foundational ideas developed earlier to investigate DNA and effects of alterations in DNA for an individual organism as well as for a species. Emphasis at every level should be placed upon the understanding that while every living thing is composed of similar small constituents that combine in predictable ways, it is the subtle variations within these small building blocks that account for both the likenesses and differences in form and function that create the diversity of life.

	Biological Science 3.4.0

	SC-04-3.4.1

Students will:

· compare the different structures and functions of plants and animals that contribute to the growth, survival and reproduction of the organisms;

· make inferences about the relationship between structure and function in organisms.

Each plant or animal has structures that serve different functions in growth, survival and reproduction. For example, humans have distinct body structures for walking, holding, seeing and talking. Evidence about the relationship between structure and function should be used to make inferences and draw conclusions.    DOK 3

Restatement:



	Essential Terms
	Activity:
	Assessment:

Grading Period:

	SC-04-3.4.2

Students will understand that things in the environment are classified as living, nonliving and once living. Living things differ from nonliving things. Organisms are classified into groups by using various characteristics (e.g., body coverings, body structures).

Restatement:



	Essential Terms
	Activity:
	Assessment:

Grading Period:

	SC-04-3.4.3

Students will compare a variety of life cycles of plants and animals in order to classify and make inferences about an organism.

Plants and animals have life cycles that include the beginning of life, growth and development, reproduction and death. The details of a life cycle are different for different organisms. Models of organisms’ life cycles should be used to classify and make inferences about an organism.

DOK 3

Restatement:



	Essential Terms
	Activity:
	Assessment:

Grading Period:

	SC-04-3.4.4

Students will identify some characteristics of organisms that are inherited from the parents and others that are learned from interactions with the environment.

Observations of plants and animals yield the conclusion that organisms closely resemble their parents at some time in their life cycle. Some characteristics (e.g., the color of flowers, the number of appendages) are passed to offspring. Other characteristics are learned from interactions with the environment, such as the ability to ride a bicycle, and these cannot be passed on to the next generation. Explorations related to inherited versus learned characteristics should offer opportunities to collect data and draw conclusions about various groups of organisms. 

DOK 2

Restatement:



	Essential Terms
	Activity:
	Assessment:

Grading Period:

	Biological Change

The only thing certain is that everything changes. Elementary students build a foundational knowledge of change by observing slow and fast changes caused by nature in their own environment, noting changes that humans and other organisms cause in their environment and observing fossils found in or near their environment. At the middle school level, students study relationships among populations and ecosystems that contribute to the success or demise of a specific population or species. Students construct basic explanations that can account for the great diversity among organisms. The stage is set for high school students to evaluate the role natural selection plays in the diversity of species. Modern ideas of evolution provide a scientific explanation for three main sets of observable facts about life on earth: the enormous number of different life forms we see about us, the systematic similarities in anatomy and molecular chemistry we see within that diversity and the sequence of changes in fossils found in successive layers of rock that have been formed over more than a billion years (Science for All Americans, p. 67).

	Biological Science 3.5.0

	SC-04-3.5.1

Students will use representations of fossils to:

· draw conclusions about the nature of the organisms and the basic environments that existed at the time;

· make inferences about the relationships to organisms that are alive today.

Fossils found in Earth materials provide evidence about organisms that lived long ago and the nature of the environment at that time. Representations of fossils provide the basis for describing and drawing conclusions about the organisms and basic environments represented by them.

DOK 3

Restatement:



	Essential Terms
	Activity:
	Assessment:

Grading Period:

	Energy Transformations

Energy transformations are inherent in almost every system in the universe—from tangible examples at the elementary level, such as heat production in simple earth and physical systems to more abstract ideas beginning at middle school, such as those transformations involved in the growth, dying and decay of living systems. The use of models to illustrate the often invisible and abstract notions of energy transfer will aid in conceptualization, especially as students move from the macroscopic level of observation and evidence (primarily elementary school) to the microscopic interactions at the atomic level (middle and high school levels). Students in high school expand their understanding of constancy through the study of a variety of phenomena. Conceptual understanding and application of the laws of thermodynamics connect ideas about matter with energy transformations within all living, physical and earth systems.

	Unifying Concepts 4.6.0

	SC-04-4.6.1

Students will analyze patterns and make generalizations about the basic relationships of plants and animals in an ecosystem (food chain).

Plants make their own food. All animals depend on plants. Some animals eat plants for food. Other animals eat animals that eat the plants. Basic relationships and connections between organisms in food chains, including the flow of energy, can be used to discover patterns within ecosystems.    DOK 2

Restatement:



	Essential Terms
	Activity:
	Assessment:

Grading Period:

	SC-04-4.6.2

Students will:

· analyze data/evidence of the Sun providing light and heat to earth;

· use data/evidence to substantiate the conclusion that the Sun’s light and heat are necessary to sustaining life on Earth.

Simple observations, experiments and data collection begin to reveal that the Sun provides the light and heat necessary to maintain the temperature of Earth. Evidence collected and analyzed should be used to substantiate the conclusion that the sun’s light and heat are necessary to sustain life on Earth.    DOK 3

Restatement:



	Essential Terms
	Activity:
	Assessment:

Grading Period:

	SC-04-4.6.3

Students will evaluate a variety of models/representations of electrical circuits (open, closed, series, and/or parallel) to:

· make predictions related to changes in the system;

· compare the properties of conducting and non-conducting materials.

Electricity in circuits can produce light, heat and sound. Electrical circuits require a complete conducting path through which an electrical current can pass. Analysis of a variety of circuit models creates an opportunity to make predictions about circuits, as well as to demonstrate an understanding of the concepts of open and closed circuits and basic conducting and non-conducting materials. 

DOK 3

Restatement:



	Essential Terms
	Activity:
	Assessment:

Grading Period:

	SC-04-4.6.4

Students will:

analyze models/representations of light in order to generalize about the behavior of light;

represent the path of light as it interacts with a variety of surfaces (reflecting, refracting, absorbing).

Light can be observed as traveling in a straight line until it strikes an object. Light can be reflected by a shiny object (e.g., mirror, spoon), refracted by a lens (e.g., magnifying glass, eyeglasses), or absorbed by an object (e.g., dark surface).      DOK 3

Restatement:



	Essential Terms
	Activity:
	Assessment:

Grading Period:

	SC-04-4.6.5

Students will:

· identify ways that heat can be produced (e.g. burning, rubbing) and properties of materials that conduct heat better than others;

· describe the movement of heat between objects.

Heat can be produced in many ways such as burning or rubbing. Heat moves from a warmer object to a cooler one by contact (conduction) or at a distance. Some materials absorb and conduct heat better than others. Simple investigations can illustrate that metal objects conduct heat better than wooden objects.    DOK 2

Restatement:  

	Essential Terms
	Activity:
	Assessment:

Grading Period:


	Interdependence

It is not difficult for students to grasp the general notion that species depend on one another and on the environment for survival. But their awareness must be supported by knowledge of the kinds of relationships that exist among organisms, the kinds of physical conditions that organisms must cope with, the kinds of environments created by the interaction of organisms with one another and their physical surroundings and the complexity of such systems. Elementary learners need to become acquainted with ecosystems that are easily observable to them by beginning to study the habitats of many types of local organisms. Students begin to investigate the survival needs of different organisms and how the environment affects optimum conditions for survival. In middle school, students should be guided from specific examples of the interdependency of organisms to a more systematic view of the interactions that take place among organisms and their surroundings. At the high school level, the concept of an ecosystem should bring coherence to the complex array of relationships among organisms and environments that students have encountered. Students growing understanding of systems in general will reinforce the concept of ecosystems. Stability and change in ecosystems can be considered in terms of variables such as population size, number and kinds of species, productivity and the effect of human intervention (adapted from Benchmarks for Science Literacy, 1993).

	Unifying Concepts 4.7.0

	SC-04-4.7.1

Students will make predictions and/or inferences based on patterns of evidence related to the survival and reproductive success of organisms in particular environments.

The world has many different environments. Distinct environments support the lives of different types of organisms. When the environment changes some plants and animals survive and reproduce and others die or move to new locations. Examples of environmental changes resulting in either increase or decrease in numbers of a particular organism should be explored in order to discover patterns and resulting cause and effect relationships between organisms and their environments (e.g., structures and behaviors that make an organism suited to a particular environment). Connections and conclusions should be made based on the data.

DOK 3

Restatement:



	Essential Terms
	Activity:
	Assessment:

Grading Period:

	SC-04-4.7.2

Students will:

· describe human interactions in the environment where they live;

· classify the interactions as beneficial or harmful to the environment using data/evidence to support conclusions.

All organisms, including humans, cause changes in the environment where they live. Some of these changes are detrimental to the organism or to other organisms; other changes are beneficial (e.g., dams benefit some aquatic organisms but are detrimental to others). By evaluating the consequences of change using cause and effect relationships, solutions to real life situations/dilemmas can be proposed. 

DOK 3

Restatement:



	Essential Terms
	Activity:
	Assessment:

Grading Period:
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