Elementary Science Philosophy and Overview for Calvert County Public Schools

       In a world filled with the products of scientific inquiry, scientific literacy has become a necessity for everyone.  Everyone needs to use scientific information to make choices that arise every day.  Everyone needs to be able to engage intelligently in public discourse and debate about important issues that involve science and technology.  Everyone deserves to share in the excitement and personal fulfillment that can come from understanding and learning about the natural world.    

      Scientific literacy is also of increasing importance in the workplace.  More and more jobs demand advanced skills, requiring that people be able to learn, reason, think creatively, make decisions, and solve problems.  An understanding of science and the processes of science contributes in an essential way to these skills.  Other countries are investing heavily to create scientifically and technically literate work forces.  To keep pace in the global markets, the United Stated needs to have an equally capable citizenry.  
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1.  Goals for Elementary School Science

The goals for Science in the Elementary School are to educate students who are able to:

· Experience the richness and excitement of knowing about and understanding the natural world

· Use appropriate scientific processes and principles in making personal decisions
· Engage intelligently in public discourse (discussion) and debate about matters of scientific and technological concern

· Increase their economic productivity through the use of the knowledge, understanding, and skills of the scientifically literate person in their careers

2.  The CCPS Elementary Science Curriculum is Guided by Certain Principles

Science is for all students
    This principle is of equity and excellence.  Science in our schools must be for all students; regardless of age, sex, cultural or ethnic background, disabilities, aspirations, or interest and motivation in science.  All students should have the opportunity to attain high levels of scientific literacy.  Excellence in science education embodies the ideal that all students can achieve understanding of science if they are given the opportunity.  

Learning Science is an Active Process
    Learning science is something students do, not something that is done to them.  In learning science, students describe objects and events, ask questions, acquire knowledge, construct explanations of natural phenomena, test those explanations in many different ways and communicate their ideas to others.  

    The active process of learning science must involve students in inquiry-oriented investigations with their teacher and their peers.   During inquiry, students establish connections between their current knowledge of science and the scientific knowledge found in many sources; they apply science content to new questions; they engage in problem solving, planning, decision making, and group discussions; and they experience assessments that are consistent with an active approach to learning.
      Emphasizing active science learning means a shifting emphasis away from teachers presenting information and covering science topics.  The perceived need to include all topics or expose students to all topics, vocabulary and information in textbooks is in direct conflict with the central goal of having students learn scientific knowledge with understanding.  

School Science Reflects the Intellectual and Cultural Traditions that Characterize the Practice of Contemporary Science
     To develop a rich knowledge of science and the natural world, students must become familiar with modes/methods of scientific inquiry, rules of evidence, ways of formulating questions and ways of proposing explanations.  The relation of science to mathematics and to technology and an understanding of the nature of science should also be part of their education.  Science is a way of knowing that is characterized by empirical criteria, logical argument, and skeptical review.  Students should develop an understanding of what science is and is not, what science can do and can not do, and how science contributes to the quality of our daily life. 

3.  Components of an Effective Science Program

Content and Curriculum
     The content of elementary school science is broadly defined to include specific capacities, understanding and abilities in science.  The content standards are not a science curriculum.  Curriculum is the way content is delivered.  It includes the structure, organization, balance, and presentation of the content in the classroom.
     The content standards are not science lessons, classes, courses of study, or a school science program.  The grade level Scope and Sequence Chart identifies the identified skills and processes that are needed for students to be able “to do” to access or learn the identified content.  The content or concepts (the “to know” part of the curriculum) in the Scope and Sequence Chart is organized by unit.  Some units have integrated domains from different standards such as physics and chemistry or life and environmental science.  The identified units will include the standard, indicator and objectives to be learned.

Knowledge and Understanding

     Scientific knowledge refers to facts, concepts, principles, laws, theories, and models that can be acquired in many ways.  Understanding science requires that an individual integrate a complex structure of many types of knowledge, including the ideas of science, relationships between ideas, reasons for these relationships, ways to use the ideas to explain and predict other natural phenomena, and ways to apply them to many events.  Understanding encompasses the ability to use knowledge, and it entails the ability to distinguish between what is and what is not a scientific idea.  Developing understanding presupposes that students are actively engaged with the ideas of science and have many experiences with the natural world. 
Scientific Literacy
    Scientific literacy is the knowledge and understanding of scientific concepts and processes required for personal decision making, participation in civic and cultural affairs, and economic productivity.  It also includes specific types of abilities.  An effective science program begins in early grades to develop appropriate grade level scientific literacy that will mature as students matriculate through high school to become active and knowledgeable citizens. 

     Scientific literacy means that a person can ask, find, or determine answers to questions derived from curiosity about everyday experiences.  It means that a person has the ability to describe, explain, and predict natural phenomena.  Scientific literacy entails being able to read with understanding articles about science in the newspaper and to engage in social conversation about the validity of conversation.  Scientific literacy implies that a person can identify scientific issues underlying national and local decisions, and express positions that are scientifically and technologically informed.  

Scientific literacy has different degrees and forms; it expands and deepens over a lifetime, not just during the years in school.  But the attitudes and values established toward science in early years will shape a person’s development of scientific literacy as an adult.

Inquiry
     Scientific inquiry refers to the diverse ways in which scientists study the natural world and propose explanations based on the evidence derived from their work. Inquiry also refers to the activities of students in which they develop knowledge and understanding of scientific ideas, as well as an understanding of how scientists study the natural world. 

    Inquiry is multifaceted activity that involves, making observations; posing questions; examining texts and other sources of information to see what is already known; planning investigations; reviewing what is already known in light of experimental evidence; using tools to gather analyze, and interpret data; proposing answers, explanations, and predictions; and communicating the results.  Inquiry requires identification of assumptions, use of critical and logical thinking, and consideration of alternative explanations.  
Science, Technology, Engineering, and Math
    The goal of science is to understand the natural world, and the goal of engineering is to make modifications in the world to meet human needs.  Engineering is designing or creating the artificial world.  Technology includes the tools used to advance science and the engineering process.  Sometimes, new technology is the result of the engineering.  

    Science, technology, engineering and math are closely related.  A single problem often has both scientific and engineering aspects.  The need to answer a question in the natural world drives the development of technological products.  In turn, new technological needs can drive scientific research.  Engineering is the design process that connects the natural world to the world of technological products. These products, from computers to medical machines further promote the understanding of the natural world.  Math is important to the processes because it is a thinking and data tool that is used in science, engineering and technology.  
