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21st CENTURY SCIENCE K-8 CONTENT STANDARDS AND OBJECTIVES FOR

WEST VIRGINIA SCHOOLS (2520.3)

§126-44C-1.  General.


1.1.  Scope. --  West Virginia Board of Education Policy 2510 provides a definition of a delivery system for, and an assessment and accountability system for, a thorough and efficient education for West Virginia public school students.  Policy 2520.3 defines the content standards (or instructional goals) and objectives for the science as required by W.Va. 126CSR42 (Policy 2510).

1.2.  Authority.   --   W.  Va.  Constitution,  Article XII,  §2,  W.  Va.   Code  §18-2-5  and

§18-9A-22.


1.3.  Filing Date. --  August 14, 2009.

1.4.  Effective Date. --  September 14, 2009.

1.5.  Repeal of former rule. --  This legislative rule amends W. Va. 126CSR44C West Virginia Board of Education Policy 2520.3 “21st Century Science K-8 Content Standards and Objectives for West Virginia Schools (2520.3)” filed November 15, 2006 and effective  July 1, 2008.
§126-44C-2.  Purpose.


2.1.  This policy defines the content standards (or instructional goals) and objectives for the program of study required by Policy 2510 in science K-8.

§126-44C-3.  Incorporation by Reference.


3.1.  A copy of 21st Century Science K-8 Content Standards and Objectives for West Virginia Schools is attached and incorporated by reference into this policy.  Copies may be obtained in the Office of the Secretary of State and in the West Virginia Department of Education, Office of Instruction.

§126-44C-4.  Summary of the Content Standards and Objectives.


4.1.  The West Virginia Board of Education has the responsibility for establishing high quality standards pertaining to all educational standards  (W. Va. Code §18-9A-22).  The content standards and objectives provide a focus for teachers to teach and students to learn those skills and competencies essential for future success in the workplace and further education.  The document includes content standards for science, an explanation of terms, objectives that reflect a rigorous and challenging curriculum, and performance descriptors. 
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Foreword

A 21st century science curriculum is an increasingly important component in the development learners prepared for success in the 21st century.  Thus, the West Virginia Board of Education and the West Virginia Department of Education are pleased to present Policy 2520.3, 21st Century Science K-8 Content Standards and Objectives for West Virginia Schools.  The West Virginia Science Standards for 21st Century Learning includes 21st century content standards and objectives as well as 21st century standards and objectives for learning skills and technology tools.  This broadened scope of science curriculum is built on the firm belief that quality engaging instruction must be built on a curriculum that triangulates rigorous 21st century content, 21st century learning skills and the use of 21st century technology tools.  
Committees of educators from across the state convened to revise the content standards and objectives.  The overarching goal was to build a rigorous, relevant and challenging science curriculum that would prepare students for the 21st century.  West Virginia educators, including regular classroom teachers, special education teachers, and teachers representing higher education institutions played a key role in shaping the content standards to align with national standards, rigorous national assessments, and research and best practice in the field of science education.  The contribution of these professionals was critical in creating a policy that is meaningful to classroom teachers and appears in a format that can easily be used and understood.  

Policy 2520.3 is organized around the three major components of a standards-based curriculum: learning standards, instructional objectives and performance descriptors.   The learning standards are the broad descriptions of what all students must know and be able to do at the conclusion of the instructional sequence.  The accompanying grade-level objectives are specific descriptors of knowledge, skills and attitudes that when mastered will enable the student to attain the standard.  The instructional objectives guide instructional planning and provide a basis for determining appropriate assessments, instructional strategies and resources.  The performance descriptors provide the basis for assessing overall student competence of grade level standards.  The performance descriptors define the five student performance levels ranging from novice to distinguished.  With the ultimate goal of “learning for all,” these descriptors allow the teacher, students and parents to judge the level of student proficiency in each 21st century learning standard.  

In combination, the use of learning standards, instructional objectives and performance descriptors become a comprehensive guide for delivering a rigorous and relevant science curriculum to all West Virginia students.  These elements, when used to guide the instructional process and when delivered with the creativity and instructional expertise of West Virginia teachers, will become a powerful resource for preparing students to meet the challenges of the 21st century.  







Steven L. Paine







State Superintendent of Schools
Explanation of Terms

Content Standards are broad descriptions of what students should know and be able to do in a content area.  Content standards describe what students’ knowledge and skills should be at the end of a K-12 sequence of study. 

Objectives are incremental steps toward accomplishment of content standards.  Objectives are listed by grade level and are organized around the content standards.   Objectives build across grade levels as students advance in their knowledge and skills.

Performance Descriptors describe in narrative format how students demonstrate achievement of the content standards.  Line breaks within the narrative format indicate clusters of concepts and skills.  West Virginia has designed five performance levels: distinguished, above mastery, mastery, partial mastery and novice.  Performance Descriptors serve two functions.  Instructionally, they give teachers more information about the level of knowledge and skills students need to acquire. Performance levels and descriptors are also used to categorize and explain student performance on statewide assessment instruments.

Distinguished: A student at this level has demonstrated exemplary performance. The work shows a distinctive and sophisticated application of knowledge and skills in real world situations that go beyond course or grade level applications.

Above Mastery: A student at this level has demonstrated effective performance and exceeds the standard. The work shows a thorough and effective application of knowledge and skills in real world situations within the subject matter and grade level..

Mastery: A student at this level has demonstrated competency over challenging subject matter, including knowledge and skills that are appropriate to the subject matter and grade level. The work is accurate, complete and addresses real world applications. The work shows solid academic performance at the course or grade level.

Partial Mastery: A student at this level has demonstrated limited knowledge and skills toward meeting the standard. The work shows basic but inconsistent application of knowledge and skills characterized by errors and/or omissions. Performance needs further development.

Novice: A student at this level has demonstrated minimal fundamental knowledge and skills needed to meet the standard. Performance at this level is fragmented and/or incomplete and needs considerable development.

Numbering of Standards

The number for each content standard is composed of four parts, each part separated by a period:

· the content area code is SC for Science,

· the letter S, for Standard, 

· the grade level  and
· the standard number.

Illustration:   SC.S.4.1 refers to fourth grade science content standard #1.

Numbering of Objectives

The number of each objective is composed of five parts, each part separated by a period:

· the content area code (SC for Science),

· the letter O is for Objective,
· the grade level,
· the number of the content standard addressed, and 

· the objective number.

Illustration:
SC.O.6.2.3 refers to a science sixth grade objective that addresses standard #2 in science, and that is the third objective listed under that standard.  

Numbering of Performance Descriptors

The number for each group of three performance descriptors is composed of four parts, each part separated by a period:
· the content area (SC for Science),
· the letters PD are for Performance Descriptors,
· the grade level, and
· the standard number.
Illustration:
SC.PD.6.2 refers to science performance descriptors for sixth grade, content standard 2.
Unique Electronic Numbers (UENs)
Unique Electronic Numbers (or UENs) are numbers that help to electronically identify, categorize and link specific bits of information. Once Policy 2520.3 is available on the Web, each standard, each objective, and each group of five performance descriptors will have a Unique Electronic Number (UEN) that will always remain the same. 

The codes printed in Policy 2520.3 form the basis of the UENs. The only additional set of numbers that will be added to each code to formulate its UEN will be a prefix that indicates the year and month that a particular version of Policy 2520.3 is approved by the State Board of Education.  

The prefix for the UENs for each content area in Policy 2520.3 is noted at the top of each page containing standards, objectives and performance descriptors.   As sections of 2520.3 are revised, UENs will be changed to reflect the new approval date.

UENs (Unique Electronic Numbers) are unique numbers that facilitate implementation of WV Standards into Electronic formats such as Databases and XML Files. The WV Department of Education encourages everyone who is going to use the WV Content Standards in any kind of electronic distribution, alignment, or software development to use the UENs so that all efforts can be cross-referenced and there is consistency across initiatives.

Illustration:
The UEN for ninth grade science standard #2 will be “200602.SC.S.9.2”.

Abbreviations


Content Areas

SC

Science

Other Abbreviations

PD

Performance Descriptors

O

Objective

S

Standard (Content Standard)
SCIENCE – POLICY 2520.3


The K-8 science content standards identify what students should know, understand and be able to do in the natural sciences throughout the eighth grade. Because each content standard utilizes the knowledge and skills of other standards, they are designed to be used as an integrated whole. Although material can be added to the content standards, using only a subset of the standards will leave gaps in the students’ scientific literacy.

A multitude of references was considered to support the development of the Science curriculum including NAEP. ACT, SAT, 21st Century Learning, National Science Education Standards, Project 2061, National Science Teachers Standards, and nationally recognized research.  Each reference was reviewed and its relevance was determined in order to produce a more challenging curriculum for West Virginia students.
A three-dimensional instructional strategy model must be utilized to address the science curriculum and assure students’ depth of understanding and breadth of knowledge. That model uses the nature, content and application of science concepts to develop scientific inquiry and reasoning skills in students.
Standard 1:  Nature of Science
The study of science as a human endeavor provides for the acquisition of ideas leading toward the current knowledge base that represents science content. The nature of science encompasses the basic values and beliefs that make up the scientific world view, how scientists go about their work and the general culture of scientific enterprise.  Studying historical and current discoveries of scientists and scientific milestones provides students with information about how discoveries have influenced current scientific thought and advancements.  Students should understand that the continuous development of scientific knowledge shapes history.  The study of the history and nature of science clarifies scientific inquiry and the role of science in the development of world cultures. Students will engage in active inquiry through investigations and hands-on activities a minimum of 50% of the instructional time.  Developing scientific literacy requires a learning environment in which students actively participate in meaningful hands-on activities while developing current technology skills. These investigations explore the natural world, require critical thinking and develop process skills.  Learning activities are sequenced to shape, modify and develop students’ knowledge in order for them to become independent inquirers. 
Standard 2:  Content of Science
Science subject matter focuses on the scientific facts, concepts, principles, theories and models that are important for all students to know, understand and apply.  Through the integration of the fields of science and the development of unifying themes, students will understand the interrelationships among biology, chemistry, physics and the earth sciences.  Scientifically literate students will make connections in the formal education setting and will apply their knowledge and skills to daily life experiences.  The objectives describe the specific subject matter/concepts that students are to master at each grade level. 
Standard 3:  Application of Science
Broad unifying themes complement the perspectives presented in the other content standards.  These themes are fundamental to understanding and unifying the various science disciplines.  Major unifying themes are systems, models and changes. Scientific design and application permits the extension of senses, the enhancement of the knowledge base, transportation of materials and information, synthesizing of new products and the modification of the world.  Students must learn to use technology to analyze situations, gather relevant information, generate and evaluate creative ideas, pose tangible solutions and communicate their analyses, results and suggestions concisely. The need to adapt to the rapid changes that are likely to occur in the future makes it imperative that students develop a broad spectrum of technology-related skills and an openness to change. Applying science and technological innovations to personal and social issues such as health, populations, resources and environment helps students to develop decision-making skills.  As students expand their conceptual horizons, they should recognize that collective individual actions manifest as societal issues.  Students must recognize that society cannot afford to deal only with symptoms; personal and societal actions must be focused on elimination of the causes of problems.  Students should recognize that unless imposed by legislation social change involves negotiation among different interest groups.  Students must be allowed to encounter and examine social change in a variety of current and historical contexts. 
The Role of Technology

West Virginia’s vision for education includes the integration of technology throughout the curriculum so that all West Virginia students have the opportunity to develop technology skills that support learning and provide the ability to adapt to change.  Successful learning environments provide opportunities for students to use education technology interwoven with relevant curricular content.  West Virginia teachers are responsible for integrating technology appropriately in the students’ learning environment.
Organization of the Science Program of Study
The West Virginia Science Program of Study is drawn from the National Science Education Standards and the Project 2061 Benchmarks to promote a rigorous and challenging science curriculum.  Through experiencing a spiraling, inquiry-based program of study, students in grades K-10 will develop foundational knowledge and skills in the physical sciences, the life sciences, and the earth and space sciences.  To assure scientific literacy for all students, a coordinated, integrated approach is utilized in grades K-8.  Students in the 9th, 10th, 11th and 12th grades participate in advanced in-depth laboratory-based courses designed to expand their conceptual understanding and enhance their research and laboratory skills. 
Eighth Grade Science Content Standards and Objectives
The Eighth Grade Science objectives analyze, quantify, and explain conditions and phenomena of the living and designed worlds. Through a spiraling, inquiry-based program of study, all students will demonstrate scientific literacy and use of 21st century skills in the fields of biology, chemistry, physics and earth/environmental science and astronomy.   The subject matter is delivered through a coordinated, integrated approach with an emphasis on the development of the major science themes of systems, changes and models.  Students will engage in active inquiries, investigations and hands-on activities for a minimum of 50% of the instructional time to develop conceptual understanding and research/laboratory skills.  Safety instruction is integrated into all activities.  Eighth Grade Science reviews elements, mixtures, and compounds, populations/ecosystems, conservation of matter and energy and earth’s history.  Major concepts introduced at the eighth grade level include reproduction, genetics, behavior, chemical reactions and environmental concerns.  The West Virginia Standards for 21st Century Learning include the following components: 21st Century Content Standards and Objectives and 21st Century Learning Skills and Technology Tools. All West Virginia teachers are responsible for classroom instruction that integrates learning skills, technology tools and content standards and objectives. 

	Grade 8
	Science

	Standard:1
	Nature of Science

	SC.S.8.1
	Students will

· demonstrate an understanding of history and nature of science as a human endeavor encompassing the contributions of diverse cultures and scientists.

· demonstrate the ability to use the inquiry process to solve problems.

	Performance Descriptors SC.PD.8.1

	Distinguished
	Above Mastery
	Mastery
	Partial Mastery
	Novice

	Eighth grade students at the distinguished level in the nature of science:

following the scientific method, design an investigation to challenge proposed  explanations of real world issues, then justify their conclusions, and

research, design, and use models to represent and explain systems, then justify your creation.
	Eighth grade students at the above mastery level in the nature of science:

following the scientific method, investigate proposed explanations of real world issues then construct an investigation to prove or disprove an hypothesis, and 

research and design models to represent systems, then evaluate their effectiveness.  
	Eighth grade students at the mastery level in the nature of science:

following the scientific method, create and analyze investigations and formulate explanations of real world issues, and

research and analyze representations of systems and accuracy of a models. 
	Eighth grade students at the partial mastery level in the nature of science:

following the scientific method, perform and discuss an investigation, and summarize explanations of real world issues, and

draw conclusions from  representations of systems and models. 
	Eighth grade students at the novice level in the nature of science:

following the scientific method, discuss investigations and recognize scientific explanations of real world issues, and

use models and diagrams to identify parts of systems. 

	Objectives
	Students will

	SC.O.8.1.01
	formulate scientific explanations based on historical observations and experimental evidence, accounting for variability in experimental results.

	SC.O.8.1.02
	demonstrate how a testable methodology is employed to seek solutions for personal and societal issues. (e.g., “scientific method”).

	SC.O.8.1.03
	relate societal, cultural and economic issues to key scientific innovations.

	SC.O.8.1.04
	conduct and/or design investigations that incorporate the skills and attitudes and/or values of scientific inquiry (e.g., established research protocol, accurate record keeping, replication of results and peer review, objectivity, openness, skepticism, fairness, or  creativity and logic).

	SC.O.8.1.05
	implement safe procedures and practices when manipulating equipment, materials, organisms, and models.

	SC.O.8.1.06
	use appropriate technology solutions within a problem solving setting to measure and collect data; interpret data; analyze and/or report data; interact with simulations; conduct research; and present and communicate conclusions.

	SC.O.8.1.07
	design, conduct, evaluate and revise experiments (e.g., compose a question to be investigated, design a controlled investigation that produces numeric data, evaluate the data in the context of scientific laws and principles, construct a conclusion based on findings, propose revisions to investigations based on manipulation of variables and/or analysis of error, or communicate and defend the results and conclusions).

	SC.O.8.1.08
	draw conclusions from a variety of data sources to analyze and interpret systems and models (e.g., use graphs and equations to measure and apply variables such as rate and scale, evaluate changes in trends and cycles, predict the influence of external variances such as potential sources of error, or interpret maps).


	Grade 8
	Science

	Standard:2
	Content of Science

	SC.S.8.2

	Students will
· demonstrate knowledge, understanding and applications of scientific facts, concepts, principles, theories and models as delineated in the objectives.

· demonstrate an understanding of the interrelationships among physics, chemistry, biology, earth/environmental science, and astronomy.

· apply knowledge, understanding and skills of science subject matter/concepts to daily life experiences.

	Performance Descriptors SC.PD.8.2

	Distinguished
	Above Mastery
	Mastery
	Partial Mastery
	Novice

	Eighth grade students at the distinguished level in the content of science:

analyze the accuracy of  models that describe the cycles in nature, structures and functions of organisms, their interactions with one another, and the movements of objects in the solar system;
indentify an unknown by experimentally determining its physical and chemical properties;

debate different energy sources and evaluate their applications in society over time;
modify a variable to get a predetermined effect  in experiments involving speed, velocity and acceleration and work and power; 

predict the short and long term effects of various geological and meteorological processes, and
debate the societal concerns related to the use of earth’s resources and space exploration.
	Eighth grade students at the above mastery level in the content of science:

construct and use models to explain the cycles in nature, structures and functions of organisms, their interactions with one another, and the movements of objects in the solar system;
predict the classification of matter based on valence electron configuration;
investigate energy sources and construct models demonstrating their applications in society;

quantitatively express the relationships between speed, velocity and acceleration and work and power; 

interpret maps to determine evidence of geological and meteorological processes, and
evaluate the use of earth’s resources and benefits of space exploration.
	Eighth grade students at the mastery level in the content of science:

construct and use models to describe the cycles in nature, structures and functions of organisms, their interactions with one another, and the movements of objects in the solar system;
use physical and chemical properties to identify matter;
examine and explain energy sources and their applications in society;

perform experiments to determine the relationships between speed, velocity and acceleration and work and power; 
describe the causes and effects of geological and meteorological processes, and

research and explain societal concerns related to the use of earth’s resources and space exploration.
	Eighth grade students at the partial mastery level in the content of science:

use models to describe the cycles in nature, structures and functions of organisms, their interactions with one another, and the movements of objects in the solar system;
identify physical and chemical properties;
describe energy sources and match identify their applications in society;

perform experiments that demonstrate speed, velocity and acceleration and work and power; 

describe geological and meteorological processes and explain their effects on the Earth’s surface, and 

research and describe the societal concerns related to the use of earth’s resources and space exploration.
	Eighth grade students at the novice level in the content of science:

label models that include cycles in nature, structures of organisms, and objects in the solar system;
recognize that physical and chemical properties are  used to identify matter;
name energy sources and list their applications in society;
identify and describe changes in speed, velocity and acceleration and work and power;

identify the results of geological processes and describe meteorological events, and 

list some uses for the earth’s resources and benefits and expenses of space exploration.

	Objectives
	Students will

	SC.O.8.2.01
	demonstrate an understanding of the interrelationships among physics, chemistry, biology, earth/environmental science, and astronomy.

	SC.O.8.2.02
	examine and describe the structures and functions of cell organelles.

	SC.O.8.2.03
	explain how the circulatory, respiratory and reproductive systems work together in the human body.

	SC.O.8.2.04
	compare the variations in cells, tissues and organs of the circulatory, respiratory and reproductive systems of different organisms.

	SC.O.8.2.05
	discuss how living cells obtain the essentials of life through chemical reactions of fermentation, respiration and photosynthesis.

	SC.O.8.2.06
	analyze how behaviors of organisms lead to species continuity (e.g., reproductive/mating behaviors, or seed dispersal).

	SC.O.8.2.07
	demonstrate the basic principles of genetics; introduce Mendel’s law, monohybrid crosses, production of body and sex cells (mitosis/meiosis), genes, chromosomes, and inherited traits.

	SC.O.8.2.08
	compare patterns of human development to other vertebrates.

	SC.O.8.2.09
	organize groups of unknown organisms based on observable characteristics (e.g., create dichotomous keys).

	SC.O.8.2.10
	 trace matter and energy flow in a food web as it flows from sunlight to producers and consumers, design an environment in which the chemical and energy needs for the growth, reproduction and development of plants are met (e.g., food pyramids, decomposition).

	SC.O.8.2.11
	use the periodic table to locate and classify elements as metallic, non-metallic or metalloid.

	SC.O.8.2.12
	reconstruct development models of the atom (e.g., Crookes, Thompson, Becquerel, Rutherford, or Bohr).

	SC.O.8.2.13
	calculate the number of protons, neutrons, and electrons and use the information to construct a Bohr model of the atom.

	SC.O.8.2.14
	classify elements into their families based upon their valence electrons.

	SC.O.8.2.15
	evaluate the variations in diffusion rates and examine the effect of changing temperatures.

	SC.O.8.2.16
	conduct and classify chemical reactions by reaction type (e.g., synthesis, decomposition, single replacement or double replacement); energy type (e.g., endothermic and exothermic); and write word equations for the chemical reactions.

	SC.O.8.2.17
	identify and describe factors that affect chemical reaction rates, including catalysts, temperature changes, light energies and particle size.

	SC.O.8.2.18
	examine the various sources of energy (e.g., fossil fuels, wind, solar, geothermal, nuclear, biomass).

	SC.O.8.2.19
	explain the Doppler effect (e.g., sound).

	SC.O.8.2.20
	quantitatively represent wavelength, frequency and velocity (e.g., v=λf).

	SC.O.8.2.21
	relate the conservation of energy theory to energy transformations (e.g., electrical/heat, or mechanical/heat).

	SC.O.8.2.22
	quantitatively represent work, power, pressure (e.g., Work=Force x distance, Power=Work/time, or pressure=force/area) from collected data.

	SC.O.8.2.23
	graph and interpret the relationships of distance versus time, speed versus time, and acceleration versus time.

	SC.O.8.2.24
	 describe Newton’s Laws of Motion; identify examples, illustrate qualitatively and quantitatively drawing vector examples.

	SC.O.8.2.25
	illustrate and calculate the mechanical advantage of simple machines.

	SC.O.8.2.26
	research and draw conclusions related to the quality and quantity of surface and ground water.

	SC.O.8.2.27
	identify and explain the principle forces of plate tectonics and related geological events (e.g., earthquakes, volcanoes, or landforms).

	SC.O.8.2.28
	determine the impact of oceans on weather and climate; relate global patterns of atmospheric movement on local weather.

	SC.O.8.2.29
	analyze the forces of tectonics, weathering and erosion that have shaped the earth’s surface.

	SC.O.8.2.30
	model processes of soil formation and suggest methods of soil preservation and conservation.

	SC.O.8.2.31
	research and recognize the societal concerns of exploration and colonization of space. 

	SC.O.8.2.32
	explain phenomena associated with motions in sun-earth-moon system (e.g., eclipses, tides, or seasons).

	SC.O.8.2.33
	describe the origin and orbits of comets, asteroids, and meteoroids.


	Grade 8
	Science

	Standard:3
	Application of Science

	SC.S.8.3

	Students will
· demonstrate the ability to use inquiry process to explore systems, models, and changes. 
· demonstrate an understanding of the interdependence between science and technology.

· demonstrate an understanding of the utilization of technology to gather data and communicate designs, results and conclusions.

· demonstrate an understanding of personal and societal benefits of science, and an understanding of public policy decisions as related to health, population, resource and environmental issues.

	Performance Descriptors SC.PD.8.3

	Distinguished
	Above Mastery
	Mastery
	Partial Mastery
	Novice

	Eighth grade students at the distinguished level the application of science:

research a current real world issue then design an original solution to the problem, and
research job opportunities in science related fields and justify the required qualifications.
	Eighth grade students at the above mastery level the application of science:

research current real world issues then debate possible solutions, and
interview persons in science related fields and investigate academic qualifications needed for these jobs. 
	Eighth grade students at the mastery level the application of science:

research a current real world issue and create in a multimedia presentation in order to defend a solution to the problem, and
explore job opportunities and qualifications needed in science related fields.
	Eighth grade students at the partial mastery level the application of science:

research current real world issues and their possible solutions, and
describe job opportunities in science related fields and identify the required qualifications. 
	Eighth grade students at the novice level the application of science:

list solutions to current real world issues and identify ways the solutions can be implemented, and

match the qualifications needed for job opportunities in science related fields. 

	Objectives
	Students will

	SC.O.8.3.01
	synthesize concepts across various science disciplines to better understand the natural world (e.g., form and function, systems, or  change over time).

	SC.O.8.3.02
	investigate, compare and design scientific and technological solutions to personal and societal problems.

	SC.O.8.3.03
	communicate experimental designs, results and conclusions using advanced technology tools.

	SC.O.8.3.04
	collaborate to present research on current environmental and technological issues to predict possible solutions.

	SC.O.8.3.05
	explore occupational opportunities in science, engineering and technology and evaluate the required academic preparation.

	SC.O.8.3.06
	given a current science-technology-societal issue, construct and defend potential solutions.


