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Philosophy

"Today more than ever before, science holds the key to our survival as a planet and our security and prosperity as a

nation" (Obama, 2008).

Science is a way of relating to and experiencing our world as a process that helps one search for solutions to
problems faced everyday. This curriculum aims to provide students with the knowledge and understanding of
scientific concepts and processes required for personal decision-making, participation in civic and cultural affairs,
and productivity in a global economy. It emphasizes critical thinking skills through an inquiry-based and hand-on
approach to learning.

The goal of science education is to develop scientifically literate students who understand how science, technology
and society influence one another; and who are able to use this knowledge and its applications in their every day
decision-making processes as members of a global society. Essential to this conceptual understanding is the
philosophy that science is a process rather than an accumulation of facts.

Course Description

Science in our Kindergarten through Grade 6 utilizes the hands-on approach with the use of science kits that cover a
myriad of topics which are aligned with the New Jersey Core Curriculum Content Standards, and the National
Science Standards.



New Jersey Core Curriculum Content Standardsiteforisi:Science

INTRODUCTION
Science Education in the 215 Century

Scientific literacy assumes an increasingly important role in the context of globalization. The rapid pace of
technological advances, access to an unprecedented wealth of information, and the pervasive impact of science and
technology on day-to-day living require a depth of understanding that can be enhanced through quality science
education. In the 21% century, science education focuses on the practices of science that lead to a greater
understanding of the growing body of scientific knowledge that is required of citizens in an ever-changing world.

Mission: Scientifically literate students possess the knowledge and understanding of scientific concepts and
processes required for personal decision-making, participation in civic and cultural affairs, and economic
productivity.

Vision: A quality science education fosters a population that:

+ Experiences the richness and excitement of knowing about the natural world and understanding how it functions.
» Uses appropriate scientific processes and principles in making personal decisions.

» Engages intelligently in public discourse and debate about matters of scientific and technological concern.

» Applies scientific knowledge and skills to increase economic productivity.

Intent and Spirit of the Science Standards

"Scientific proficiency encompasses understanding key concepts and their connections to other fundamental concepts
and principles of science, familiarity with the natural and designed world for both its diversity and unity; and use of
scientific knowledge and scientific ways of thinking for individual and social purposes” (American Association for
the Advancement of Science, 1990).

All students engage in science experiences that promote the ability to ask, find, or determine answers to questions
derived from natural curiosity about everyday things and occurrences. The underpinning of the revised standards lies
in the premise that science is experienced as an active process in which inquiry is central to learning and in which
students engage in observation, inference, and experimentation on an ongoing basis, rather than as an isolated a
process. When engaging in inquiry, students describe objects and events, ask questions, construct explanations, test
those explanations against current scientific knowledge, and communicate their ideas to others in their community
and around the world. They actively develop their understanding of science by identifying their assumptions, using
critical and logical thinking, and considering alternative explanations.

Revised Standards
The revision of the science standards was driven by two key questions:
» What are the core scientific concepts and principles that all students need to understand in the 21st century?

* What should students be able to do in order to demonstrate understanding of the concepts and principles?
In an attempt to address these questions, science taskforce members examined the scientific concepts and principles



common to the National Science Education Standards, Benchmarks and Atlases for Science Literacy , and the
National Assessment of Educational Progress (NAEP) Framework .This resulted in narrowing the breadth of content
from 10 standards to four standards that include 17 clearly-defined key concepts and principles.

* Science Practices (standard 5.1) embody the idea of "knowledge in use" and include understanding scientific
explanations, generating scientific evidence, reflecting on scientific knowledge, and participating productively
in science. Science practices are integrated into the Cumulative Progress Indicators within each science
domain in recognition that science content and processes are inextricably linked; science is both a body of
knowledge and an evidence-based, model-building enterprise that continually extends, refines, and revises
knowledge.

» Science content is presented in Physical Science (standard 5.2), Life Science (standard 5.3), and Earth Systems
(standard 5.4). The most current research on how science is learned informed the development of learning
progressions for each strand, which increase in depth of understanding as students progress through the
grades.

Laboratory Science in the 21stCentury

Laboratory science is a practice not a place. It is important to emphasize that standards-driven lab science courses do
not include student manipulation or analysis of data created by a teacher as a replacement or substitute for direct
interaction with the natural or designed world.

The revised standards and course descriptions emphasize the importance of students independently creating scientific
arguments and explanations for observations made during investigations. Science education thereby becomes a sense-
making enterprise for students in which they are systematically provided with ongoing opportunities to:

* Interact directly with the natural and designed world using tools, data-collection techniques, models, and theories
of science.

* Actively participate in scientific investigations and use cognitive and manipulative skills associated with the
formulation of scientific explanations.

+ Use evidence, apply logic, and construct arguments for their proposed explanations.

The 2009 Science Standards implicitly and explicitly point to a more student-centered approach to instructional

design that engages learners in inquiry. Inquiry, as defined in the revised standards, envisions learners who:

» Are engaged by scientifically-oriented questions.

* Prioritize evidence that addresses scientifically-oriented questions.

» Formulate explanations from that evidence to address those scientifically-oriented questions.

 Evaluate their explanations in light of alternative explanations, particularly those reflecting scientific
understanding.

» Communicate and justify their proposed explanations.

Fundamental principles of instructional design assist students in achieving their intended learning goals through lab-

science experiences that:

* Are designed with clear learning outcomes in mind.

 Are sequenced thoughtfully into the flow of classroom science instruction.

* Integrate learning of science content with learning about science practices.

* Incorporate ongoing student reflection and discussion (National Research Council, 2007).


http://www.nap.edu/catalog.php?record_id=4962
http://www.project2061.org/publications/atlas/default.htm
http://www.nagb.org/publications/frameworks/science-09.pdf

Students K-12 lab-science experiences should include the following:

* Physical manipulation of authentic substances or systems: This may include such activities as chemistry

experiments, plant and animal observations, and investigations of force and motion.

 Interaction with simulations: In 21st-century laboratory science courses, students can work with computerized

models, or simulations, that represent aspects of natural phenomena that cannot be observed directly because
they are very large, very small, very slow, very fast, or very complex. Students may also model the interaction
of molecules in chemistry or manipulate models of cells, animal or plant systems, wave motion, weather
patterns, or geological formations using simulations.

* Interaction with authentic data: Students may interact with authentic data that are obtained and represented in a
variety of forms. For example, they may study photographs to examine characteristics of the Moon or other
heavenly bodies or analyze emission and absorption spectra in the light from stars. Data may be incorporated
in films, DVDs, computer programs, or other formats.

Access to large databases: In many fields of science, researchers have arranged for empirical data to be
normalized and aggregated - for example, genome databases, astronomy image collections, databases of
climatic events over long time periods, biological field observations. Some students may be able to access
authentic and timely scientific data using the Internet and can also manipulate and analyze authentic data in
new forms of laboratory experiences (Bell, 2005).

* Remote access to scientific instruments and observations: When available, laboratory experiences enabled by

the Internet can link students to remote instruments, such as the environmental scanning electron microscope
(Thakkar et al., 2000), or allow them to control automated telescopes (Gould, 2004).



Kindergarten
o Looking at the Night Sky

o Exploring the Senses
° Animals 2 X 2
° Fabrics

Grade 1

° Air and Weather
° Pebbles, Sand and Silt

o Magnets

o Kinds of Living Things
Grade 2

. Light and Color

J Balance and Motion

o Solids and Liquids

Grade 3
o Forms of Energy
° Insects

Grade 4
° Weather and Climate
° Earth Materials

o Magnetism and Electricity
Grade 5

o Food and Nutrition

° Environments

o Solar System and Beyond

Grade 6
o Levers and Pulleys
o Oceanography
o Diversity of Life
o Chemical Interactions
o Astronomy

Curriculum Outline



Grade 7
LIFE SCIENCE

e LIVING SYSTEMS

Studying Life

e  Measurements

e Thinking Like a Scientist

e  Graphs
Connection: The Role of a Scientist
Activity: Population Graphs

Living Things

o IsItAlive?

e How Living Things are Organized
Connection: Is There Proof of Life on Mars?
Activity: The Powers of Observation

Classifying Living Things
e Types of Living Things
e Dichotomous Keys
Connection: Discovering a New Species
Activity: Whose Shoes? Making a Dichotomous Key

o ORGANISMS AND THE ENVIRONMENT

Physical Science Connections

e Elements and Compounds

e The Compounds of Life

e Physical Variables
Connection: Chef or Scientist?
Activity: What’s on Your Label?

Ecosystems

e Ecosystems, Energy, and Nutrients

e Food Chains and Food Webs

e Ecosystems—a Natural Balance
Connection: Food Webs of the Deep
Activity: Create a Species

Biomes
e Climates and Biomes
e Deserts and Grasslands



e Temperate Forests and Rainforests

e Taigas and Tundras
Connection: Ecological Impact of Forest Fires
Activity: Biome Expedition

o CELL BIOLOGY

Cell Structure and Function
e  What Are Cells?
o Cells: A Look Inside
Connection: Organ Transplants
Activity: Building a Scale Model of a Cell

Cell Processes

e The Cell Membrane

e Cells and Energy
Connection: Amazing Cells!
Activity: Making a Concept Map

The Microscopic World
e Protozoans
e Bacteria

e Viruses
Connection: The Good, The Bad, The Microbe
Activity: Outbreak! Patient Zero

o GENETICS

Reproduction

e Growth and Cell Reproduction

e Sexual Reproduction and Meiosis
Connection: Differences Between Twins Start With Cells
Activity: Chromosome Square Dance

Heredity

e Traits

e Predicting Heredity

e  Other Patterns of Inheritance
Connection: An Inherited Blood Disease
Activity: Making a Pedigree

The Code of Life
e The Role of DNA in Heredity
e DNA and Technology

10



Connection: Cracking the Code
Activity: Gene Drama

e EVOLUTION AND CHANGE

Evolution

e Evidence for Evolution

e How Evolution Works

e Natural Selection
Connection: Chameleons of the Sea
Activity: The Hunter and the Hunted

Earth and Life History

e Evidence from Rocks

e How Earth Changes

e Life History
Connection: Mass Extinctions: Devastation and Opportunity
Activity: Radioactivity and Half-life

o STRUCTURE AND FUNCTION IN LIVING THINGS

The Diversity of Life
e Taxonomy and Systematics
e Algae and Fungi
Connection: Likeable Lichens
Activity: How to Make a Simple Cladogram

Plants

e  What Are Plants?

e Roots, Stems, and Leaves

e Reproduction in Flowering Plants
Connection: The Buds and the Bees
Activity: Design Your Own Pollinator

Animals

e  What Is an Animal?

e Invertebrate Structure and Function

e Vertebrate Structure and Function
Connection: Snails vs. Crabs: An Undersea Arms Race
Activity: Making an Evolutionary Tree



o THE HUMAN BODY

Human Body Systems

e Circulation and Respiration

e  Other Organ Systems
Connection: Skin Grafts for Burn Victims
Activity: Build a Lung Model

Support and Movement

e Bones and Muscles

e The Human Body as a Machine
Connection: Prosthetic Legs and Technology
Activity: Leg levers - Digger or Runner?

Vision and Hearing

e The Nervous System

e Color Vision

e Light and Images

e Hearing
Connection: Keeping Things in Focus
Activity: Human Ear Model
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