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Whitefish Bay Schools Science Curriculum 

Grades K-8
The key components of a science program for elementary and middle school students are the same ones for older students – firsthand experience with objects and organisms, and intellectual challenges that exercise the mind and help students construct and organize knowledge about the working of the world. Richness of understanding comes from depth of experiences. 

Throughout the K-8 curricular sequence, investigations guide students through dozens of experiences. The power of an inquiry, investigation-based approach to learning science comes from the accumulation of those experiences over time. Some of the materials used in investigations  - ranging from balloons, and water to switches and cereal - appear to be mundane and familiar to students. The way they interact with the materials, combine materials,  and the precise way they describe them makes the endeavor science. Through these experiences, young minds are able to construct a deeper understanding of the natural world around them.

Program Design is Based on Students’ Scientific Thinking Processes

Whitefish Bay’s K-8 science program is designed to match the way students think through their elementary and middle school years. The research that guided the developers of the curricular materials used in this program indicate that students proceed systematically through a predictable, describable sequence of stages of cognitive development. In their early elementary years, students learn science best from direct experiences in which they describe, sort, and organize observations about objects and organisms. Upper elementary students con​struct more advanced concepts by classifying, testing, experimenting, and determining cause-and-effect relationships among objects, organisms and systems. Through middle school, students build on these skills and are given more content to synthesize and gather and record more data to analyze.
Thus, the Whitefish Bay science curriculum emphasizes a number of scientific thinking processes that have been organized into a developmental sequence related to cognitive stages.

· OBSERVING – using the senses to gather information

· COMMUNICATING – talking, drawing, acting

· COMPARING – pairing, one-to-one correspondence

· ORGANIZING – grouping, seriating, sequencing

· RELATING – cause and effect, classification

· INFERRING – superordinate/subordinate classification, if/then reasoning, developing understanding of scientific laws

· APPLYING – developing strategic plans, inventing

These scientific thinking processes guide the selection of content and skills addressed in the curriculum. Although students possess the capacity to use all the scientific thinking processes to some degree throughout their lives, some processes are more powerful at certain ages.


Instructional Practices
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INQUIRY –Investigations are guided by questions. The overarching questions of science are “What’s in this world?” and “How does it work?” These questions are broken down into discrete sub-questions, as scientists must, to be explored effectively. In pursuing answers students usually start with free exploration of materials, followed by a discussion of their discov​eries. Often new questions arise while students seek answers, leading to additional student-motivated inquiries with materials to reinforce and extend concepts.

HANDS-ON, ACTIVE LEARNING – It is widely accepted that children learn science concepts best by doing science. Doing science means hands-on experiences with objects, organisms and systems. Hands-on activities are motivating for students and they stimulate inquiry and curiosity. Students investigate, experiment, gather data, organize data, organize results, and draw con​clusions based on their own actions. The information gathered in such activities enhances the development of scientific ways of thinking.

MULTI-SENSORY METHODS– Observing is often equated with seeing, but in an inquiry-based science pro​gram all five senses are used to promote greater understanding. Investigations naturally use multi-sensory methods, not only to accommodate students with physical and learning disabili​ties, but also to maximize information gathering for all students. In addition to engaging in a variety of experiments, students also read science texts and articles, learn how to record observations, and write about their findings.
STUDENT TO STUDENT INTERACTION – Collaboration is central to the enterprise of science. Students may work in groups of as many as four students with each member contributing to management, data collection, data analysis, and reporting of results. Individual student’s observations and ideas are incorporated into group decisions. 
DISCOURSE AND REFLECTIVE THINKING – Discourse is tremendous exercise for the mind. Consider the immense complexity of converting experiences and ideas into words to be spoken or written. An idea or concept must be synthesized from innumerable bits of stored informa​tion, and the concept must then go through the language center, where it is deconstructed into a string of symbols we call words, and output in a sequence that conveys information. An awe​some cognitive process. This is the essence of discourse – putting ideas and experiences into words. This dimension of science instruction is the minds-on complement to hands-on science. It is not simply enough to work with the materials – you have to think about what the experience with the materials tells you about the world, and ultimately communicate those conclusions with others. Lots of science activities are not the goal of this program; a sequence of meaningful activities that challenge students to deeper levels of thinking and understanding is the purpose of this program.
Discourse takes several forms through the K-8 science curriculum.

· Focused discussions take place in collaborative groups.

· Traditional whole-class question and answer sessions summarize a lesson and put important points in front of the class.

· Content/inquiry sessions wrap up each part of each investigation.

· Student sheets help students collect and organize data and discuss the results in thoughtful ways. Student-sheet discourse may be an individual or a group effort.

· Response sheets elicit individual discourse on specific topics for assessment purposes.
· As students progress into later grades, they are given more autonomy and more responsibility – for gathering, recording and interpreting their results to prepare them for high school science coursework.

READING AND RESEARCH – In science, reading adds power to the curriculum. Through the printed word, students can extend their experience beyond the limits of the classroom and the investigations they are doing; they can enhance their understanding of concepts by exposure to related ideas; and they can share in the lives of real and fictitious people who played roles in scientific discovery or applied scientific ideas to life situations. Reading should not be the primary source of science information in the elementary curriculum. While the traditional survey-course textbook is not used in this curriculum in favor of modular texts, students use textbooks or readers with every unit. Carefully selected reading materials, provided after an activity-based foundation is in place, helps students see the application of what they’re learning to the rest of the world.

Assessment of Student Learning

CONTENT KNOWLEDGE: What do students know about the natural world? What can they report about objects and organisms and the principles that govern natural events? Content knowledge is one important goal of the FOSS program, and a substantial number of tools and strategies are used to acquire data about students’ content acquisition.

CONDUCTING INVESTIGATIONS: The enterprise of science is characterized by a number of activities that serve the purpose of acquiring information about the natural world. These include systematic observations, experimentation, equipment design, data organization, and much more. Can students conduct investigations to obtain data and extract meaning from this data? The FOSS program has performance assessments incorporated into investigations to provide information about this important dimension of student growth.

BUILDING EXPLANATIONS: Making sense out of experiences and incorporating that sense into an ever-deepening knowledge of the natural world is the highest order of achievement FOSS expects to facilitate for its students. At this level of understanding, students can put their knowledge to work to solve problems and make considered decisions that will affect how humans relate to the natural world. The process of generating explanations exercises the mind in ways that have implication for reasoned thinking in all aspects of school and life. 

The relationship between student understanding and content knowledge, conducting investiga​tions, and building explanations is demonstrated in the following example. Through recording a series of observations, students may learn the content knowledge that crayfish live in streams and ponds where they have cool water and access to food. Guided by the teacher, students create a crayfish habitat in the classroom and conduct investigations by providing four structures for the crayfish to use as shelter. Students record the location of each crayfish during a week and analyze the data. Based on their observations and accumulated data, students build explanations about crayfish behavior and movement in their natural habitat. Students may ask, and will be asked a variety of questions throughout the process. 

A summative assessment that follows may ask students to share information and draw conclu​sions about their crayfish investigation. Students may be asked to share specific content knowledge they’ve learned about crayfish and their environment. Or, students may be given a series of variables and asked to use their data to support which environment a crayfish may be most likely or least likely to inhabit. Using their experience as a guide, students would then be asked to build explanations for their conclusions and use scientific reasoning and data to defend their position. 


To help students prepare for assessments, engage them in conversation around the content overview. Ask them to explain their notes, investigations and understanding of key terms and concepts. Student notebooks or journals and unit packets contain all of the information necessary for students to prepare for each assessment.

There is a broad range of assessment practices across the K-8 continuum, your child’s teacher will provide more information about how your child will be assessed so he or she can gain access to important feedback to help him or her grow.
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Full Option Science System (FOSS) and Delta Science Units
The Full Option Science System (FOSS) is a research-based science program for grades K–8 developed at the University of California Berkeley with support from the National Science Foundation and published by Delta Education. This research and development of FOSS units are conducted through a rigorous process with scientists, teachers, and researchers. 
Delta Science units are developed by Delta Education, the publishers of FOSS. Delta units are designed to support and augment FOSS units by providing schools with additional flexibility to integrate important science content and science into their curriculum. 


Science and Technology Concepts for Middle Schools (STC)
Science and Technology Concepts for Middle Schools is an inquiry-centered, middle school science curriculum developed by the National Science Resources Center (NSRC). Each STC/MS module provides opportunities for students to experience scientific phenomena firsthand through a comprehensive, research-based curriculum. STC/MS is aligned with the National Science Education Standards (NSES) of the National Research Council (NRC).
Each STC/MS module is based on a four-stage learning cycle that is grounded in educational research and practice.

	
	First, students focus on what they already know about a topic.
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	Next, students explore a scientific phenomenon or concept, following a well-structured sequence of classroom investigations.
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	Third, students reflect on their observations, record them in science journals, draw conclusions, and share their findings with others.
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	Finally, students apply their learning to real-life situations and to other areas of the curriculum.


The STC/MS program builds on the skills and knowledge developed in the elementary curriculum, with content balanced among the life sciences, earth sciences, physical sciences, and technology. Each module is developed by teachers, scientists, and evaluators and is field-tested in urban, suburban, and rural classrooms nationwide. The materials are professionally evaluated and reviewed by an advisory panel of teachers, scientists, and science educators before publication.

Hands-On and Minds-On

Practical experience in classrooms demonstrates that students learn best by doing. Engaging in a science activity is only part of the equation. Students need time before and after a hands-on experience to make that experience meaningful. 

It is important that students have the opportunity to not only do science activities, but actually investigate the natural world like a scientist. While isolated science activities are engaging for students, the outcome is usually defined by attaining the correct results. In an activity based program, students blindly follow procedures to get correct answers, and learn quickly to simply disregard results that do not match the teacher’s expectations. Students can complete these isolated activities with their hands, without their minds engaged to think critically about what they are doing. This is contrary to the disciplined inquiry, observation, and inference required of scientists. 



The Goal is Understanding

A lab-based, inquiry-based approach to learning science seems contrary to people who learned that science was knowing lots of vocabulary about a topic, or being able to recite a list of explanations that had little or nothing to do with the accuracy of one’s conceptual understanding and real-life experiences. The hands-on and analytical aspects of science were left for older students, who’d already memorized their lists of words and the explanations of others. There’s significant research that shows that students who learn content before they’ve developed understanding of concepts, often only retain that content for a short period of time. Students may do well on a test given shortly after content has been read, but no new understandings have developed. 

Dissonance is the natural path that students and scientists take to ask meaningful questions and develop greater understanding. Thus, awareness of misunderstandings  - and the frustration and confusion that sometimes follow – is a natural, predictable path for a mind that is actively, rather than passively, trying to make sense of the world. It is the role of the science teacher to systematically facilitate students’ progress down that path by teaching them how to observe, compare, communicate, organize, relate, infer and ultimately apply their more accurate conceptualization to the world around them.
K-12 Core Standards Areas
The district’s curriculum is built around the following eight standards.

A. Students will understand that there are unifying themes across all scientific disciplines including: systems, order, organization, and interactions; evidence, models, and explanations; constancy, change, and measurement; evolution, equilibrium, and energy; form and function.
B. Students will understand that science is ongoing and inventive, and that scientific understandings have changed over time as new evidence is found. 
C. Students will investigate questions using scientific methods and tools, revise their personal understanding to accommodate knowledge, and communicate these understandings to others.
D. Students will demonstrate an understanding of the physical and chemical properties of matter, the forms and properties of energy, and the ways in which matter and energy interact.
E. Students will demonstrate an understanding of the structure and systems of earth and other bodies in the universe and of their interactions.
F. Students will demonstrate an understanding of the characteristics and structures of living things, the processes of life, and how living things interact with one another and their environment.
G. Students will demonstrate an understanding of the relationship between science and technology and the ways in which that relationship influences human activities.
H. Students will use scientific information and skills to make decisions about themselves, the community, and the world in which they live. 
Core Concepts

The following concepts are addressed in a developmentally appropriate manner throughout the K-12 sequence of instruction.

	· Systems
	· Order
	· Organization

	· Interactions
	· Evidence
	· Models

	· Constancy
	· Change
	· Measurement

	· Evolution
	· Equilibrium
	· Scientific Method

	· Form & Function
	· Classification
	· Uncertainty

	· Variables
	· Conservations
	· Proportionality


K-8 Content Overview

Unit and Domain

Science units at each grade level are spread across various domains of science.

	Strand


Grade
	Life-Science
	Earth-Science
	Physical-Science
	Science Reasoning &Technology

	K5
	Trees (FOSS)
	
	Fabrics (FOSS)
	Thinking Like a Scientist

	1
	Insects (FOSS)
	Air and Weather (FOSS)
	Balance and Motion(FOSS)
	

	2
	Plant and Animal Populations (Delta)
	
	Solids and Liquids (FOSS)
Sink or Float? (Delta)
	

	3
	Human Body (FOSS)
	Earth materials (FOSS)
Solar System (Delta)
	Measurement (FOSS)

	(Measurement)

	4
	Environments

(FOSS)
	Oceans (Delta)
	Mixtures and Solutions

(FOSS) 
Electricity & Magnetism (FOSS)
	(Measurement)

	5
	Food and Nutrition
	Solar Energy
	Levers & Pulleys
	Variables

	6
	Ecosystems (STC)
	Water and Weather (FOSS)
	Properties of Matter (STC)
	PHEOC 
(Problem, Hypothesis, Experiment, Observations, Conclusion)

	7
	Human Body (STC)
	Earth History (FOSS)
	Electrical Energy and Circuits (STC)
	PHEOC

	8
	Organisms: From Micro to Macro (STC)
	Catastrophic Events (STC)
	Energy, Machines, and Motion (STC)
	PHEOC



Grade level science overviews posted on www.wfbschools.com provide specific information about each of the science units your child will study. These overviews provide information about:

Investigations

These are the core laboratory experiences that guide students through experiences that elicit students’ experience with content, provides a basis from which to ask important questions, record observations and ultimately articulate new understandings. There are commonly three to four investigations per unit, with some lasting as little as a class period and others lasting as long as eight weeks. 

Concepts and Themes

As students engage in various investigations, these are the core, enduring understandings that should emerge. These core understandings range from basic to complex. These represent a baseline of underlying concepts that are important for students to construct new hypotheses, ask questions and develop more complex understandings.

Vocabulary

The ability to use these core words are the cornerstones for students to engage in discourse about their investigations and explain important scientific concepts. These are not lists of vocabulary words to be memorized, they are words that students will find useful to explain their understandings. (Lists in the content overview are not all-inclusive.)

Additional resources are available on-line on your school’s website or at:

http://www.carolina.com/carolina_curriculum/stc/ for resources related to STC Middle School units.

http://www.fossweb.com/ for resources related to FOSS elementary and middle school units.
http://www.wfbschools.com for resources related to Delta Education elementary school units.
Assessment

The unit overviews provide a brief list of the types of things students will be asked to do as they are assessed throughout the unit. Note that the assessment content or concepts are directly aligned to the investigations students have conducted, the observations and data students have recorded, and information that students have read throughout the unit. (Lists in this content overview for assessments are not all-inclusive of the content in each unit)
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