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PHILOSOPHY
“The terms and circumstances of human existence can be expected to change radically during the next human life span.  Science, mathematics and technology will be at the center of that…change-causing…it, shaping it, responding to it.  Therefore, they will be essential to the education of today’s children for tomorrow’s world.”
Benchmarks for Science Literacy

American Association for the Advancement of Science, Project 2061

Our science education philosophy is simple and relevant.  We wish to provide a foundation that will serve the whole child for a lifetime.  Science is a process by which students can learn and employ skills such as observing, questioning, inferring, experimenting, calculating, analyzing and evaluating.  These processes will expand and enhance their natural curiosity about the world in which they live and enable them to gain knowledge needed to be successful in the next millennium.

Science is not something new.  Science is for everyone and is a lifelong learning process.  It goes back before recorded history, when people first discovered regularities and relationships in nature.  People learned to make predictions based on these regularities, and to make connections between things that at first seemed to have no relationship.  More and more they learned about the workings of nature.  That body of knowledge, growing all the time, is part of science.  The greater part of science is the method used to produce that body of knowledge.  Science is an activity—a human activity—as well as a body of knowledge that continues to evolve—as evidenced by current events that are composed, in large part, of scientific discoveries, theories, and applications.

“Acquiring scientific knowledge about how the world works, and neither does knowledge of the philosophy and sociology of science alone lead to scientific understanding of the world.  The challenge for educators is to weave these different aspects of science together so that they reinforce one another.”
Benchmarks for Science Literacy

American Association for the Advancement of Science, Project 2061

Mission Statement 
The Newark Public Schools recognize that each child is a unique individual possessing talents, abilities, goals, and dreams.  We further recognize that each child can only be successful when we acknowledge all aspects of that child’s life – addressing their needs, enhancing their intellect, developing character, and uplifting their spirit.  Finally, we recognize that individuals learn, grow, and achieve differently; and it is therefore critical that as a district, we provide a diversity of programs based on student needs.

As a district, we recognize that education does not exist in a vacuum.  In recognizing the rich diversity of our student population, we also acknowledge the richness of the diverse environment that surrounds us.  The numerous cultural, educational and economic institutions that are part of the greater Newark community play a critical role in the lives of our children.  It is equally essential that these institutions become an integral part of our educational program.

To this end, the Newark Public Schools is dedicated to providing a quality education, embodying a philosophy of critical and creative thinking and designed to equip each graduate with the knowledge and skills needed to be a productive citizen.  Our educational program is informed by high academic standards, high expectations, and equal access to programs that provide and motivate a variety of interests and abilities for every student based on his or her needs.  Accountability at every level is an integral part of our approach.  As a result of the conscientious, committed, and coordinated efforts of teachers, administrators, parents, and the community, all children will learn.

Marion A. Bolden, District Superintendent 

GOALS AND GUIDING PRINCIPLES

Reaching for the Brass Ring

GOALS

· Goal 1
IMPROVE STUDENT ACHIEVEMENT
Provide all students with equal access to opportunities that demonstrate high academic standards, high expectations, instructional rigor and alignment with the NJCCCS, and which embody a philosophy of critical and creative thinking.

· Goal 2
DEVELOP STUDENT MORAL AND SOCIAL RESPONSIBILITY
Equip students to be productive citizens by addressing needs, enhancing intellect, developing character, and instilling pride and hope.

· Goal 3
STRUCTURE THE ORGANIZATION TO BE EFFICIENT,

EFFECTIVE AND ALIGNED WITH THE DISTRICT MISSION
Allocate and align resources on the basis of student needs with high achievement as the ultimate goal.

--Schools and district offices will have effective and efficient programs, processes, operations and services to assure that all students and other customers will have access to certificated, highly trained professionals.

--Budget and fiscal systems will support the focus on student achievement through timely and accurate processing of documents.

·  Goal 4
ENFRANCHISE COMMUNITY / EMPOWER PARENTS

Engage community and family in meaningful decision-making and planning for Newark children.

GOALS AND GUIDING PRINCIPLES

Reaching for the Brass Ring

GUIDING PRINCIPLES

· FOCUS ON STUDENTS

Every Newark Public Schools employee must be committed to high achievement for all students and assume responsibility for that success.  Everyone clearly communicates the vision, focus, and goals of the district.  All district policies, procedures and activities are aligned in support of student achievement.

· HIGH EXPECTATIONS / STANDARDS DRIVEN

All district personnel are constantly analyzing data and feedback to ensure high standards and support to enable all students to be successful.

All school communities are constantly monitoring data and feedback to ensure that each student has the necessary personalized support and quality learning environment to meet high standards and expectations for learning.

· CARING AND SAFE ENVIRONMENT

The district is committed to safe, clean, aesthetically pleasing educational work environments.  Students’ and employees’ diverse backgrounds, abilities, interests, and needs are respected.  Structures and practices that promote personalization and equity of access are provided.

· SHARED DECISION MAKING
The district participates openly and honestly in productive, collaborative and reflective communication and systemically solicits feedback from multiple stakeholders.  Systemic feedback loops are established to ensure that all stakeholders (including district offices, administrators, teachers, parents and students) are engaged in dialogue for the purpose of shared decision-making.
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CURRICULUM WRITING PROJECT
New Jersey Core Curriculum Content Standards
At the threshold of the twenty-first century, New Jersey found itself struggling along with the rest of the nation to educate citizens who will be competitive in the international marketplace of the future.  New Jersey also faced a particular constitutional challenge of implementing a state system of “Thorough and Efficient” public schools.

One of the goals of public education is to prepare students for the world of work.  Mathematics skills are tools for problem solving in science and can be reinforced in vocational-technical areas.  Technology education teachers can show the application of problem-solving techniques, which bring physics principles to life.  The visual and performing arts provide an avenue for the understanding of science, social studies, language arts, world language, and design technology.
In one sense, the core curriculum standards mark with precision the results expected of all students.  In another sense, they serve as a banner behind which all segments of the education community and the state at large can mobilize and reshape our approach to education.  Collectively, they embody a vision of the skills and understandings of all New Jersey’s children need to step forward into the twenty-first century and to be successful in their careers and daily lives.

To compete in a global, information-based economy, the students we prepare must be able to solve real problems, reason effectively, and make logical connections.  The world of work they enter will feature products and factories that are designed by mathematical models and computer simulations, computers that control production processes and plants, and robots.  Our state and country need people with the skills to develop and manage these new technologies.

All students should be challenged to reach their maximum potential.  For many students, the achievement of these standards will indeed be challenging.  However, if we do not provide such a challenge, a blueprint for excellence, we will do our students a great disservice by leaving them unprepared for the future.

BLOOM’S TAXONOMY OF THE COGNITIVE DOMAIN
In 1956, Benjamin Bloom outlined six (6) levels of cognitive function:

1. Knowledge

2. Comprehension

3. Application

4. Analysis

5. Synthesis

6. Evaluation

Bloom’s Taxonomy has been a valuable tool to educators when developing curriculum and determining instruction.  We look at the six levels and think of them in terms of action verb.  Educators use this taxonomy as a guide when developing tests, projects, and other assessment measures.

ASSESSMENT VOCABULARY BASED ON BLOOM’S TAXONOMY

	COGNITIVE DOMAIN
	DESCRIPTIVE VERB
	ASSORTMENT WORDS / PHRASE

	Knowledge
	List, describe, catalog, itemize, define, classify, organize, identify, name, show, explain, read
	Who, what, where, when, why, how, how much, which one, describe…, select…

	Comprehension
	Change, infer, outline, propose, replace, modify, summarize, alter, vary, condense, explain
	Which are the facts and/or opinions? 

What does this mean?  Outline the information in…  Re-state in your own words…

Summarize 

	Application
	Solve, predict, explain, diagnose, estimate, plan, protect, judge


	What would happen if… Explain the effects of… What and how much would change?

	Analysis
	Examine, compare, contrast, identify, equate, rank, deduce
	What conclusions can be drawn from…? 

What is the theme or main idea? 

What is the relationship…? What are the most important ideas?

What is the motive of…?

	Synthesis
	Create, brainstorm, predict, plan, design, set up, imagine


	Make up, choose, create, design, plan

	Evaluation
	Judge, rank, determine, critique, defend, conclude
	What is more important/ moral/logical/ appropriate/

valid? 

Compare and contrast… Critique 


HIGHER ORDER OF LEARNING

A child enters school with little if any attainment in written expression and leaves capable of learning much from human culture.  It was thought originally that this progress was just a matter of learning, memorizing, associating, and practicing.  The work of psychologists has revealed, however, that the growth of the student’s intellectual powers must include a large element of development through different phases.  Learning begins with simple psychomotor coordination, which leads to the beginnings of symbolizing, helped by the growth of language and play.  Logical thought follows, provided the material is concrete.  Finally, in mid-adolescence, the students acquire the ability to examine problems comprehensively, grasp their formal structure, and evoke explanation.  

Education must pace development, not follow it and / or ignore it.  The components of a child’s overall educational growth are physical and mental maturation, experience, formal teaching through language, and an urge in the learner to resolve discrepancies, anomalies, and dissonance in his experience.  In his emotional life, a child progresses from direct, immediate, uninhibited reactions to more complex, less direct, and more circumspect responses.  Any attempt to educate a child intellectually and emotionally must take account of these characteristics.  

A large part of the teacher’s role is as a group leader providing stimulating learning situations, and the group life of the school and the classroom must influence the teaching situation.  The individual student conducts himself under the influence of the group (led by the teacher) to which he belongs.  The student’s achievements and attitudes are subject to evaluation by the group, leading to support or ostracism, and he sets his standards according to these influences.  What is required of a teacher is that he enjoys and be capable of sharing work programs with children, designed to modify their behavior and experience.  This means making relevant experience available to the student at the right time.  The teacher must be mature, have humor with a sense of status, be firm yet unruffled, and be sympathetic but not overly personal. 

The subject matter taught also has a marked influence on the total teaching situation.  It may be conveniently divided into broad headings of languages, humanities, sciences, mathematics, and arts.  Although each group of subjects has something in common with others in terms of the demands it makes on the thinker (student), each area also has something that is quite specific in its mode of development.  Languages call for verbal learning and production based upon oral work, particularly during the early phases.  The humanities call for an understanding of cause-effect relations of immediate and remote connections between persons and institutions and the learner’s environment.  The sciences call for induction from experience, though deductive processes are required when the laws of science are formalized into mathematical terms.  The humanities and sciences both depend on the ability of the learner to hypothesize.  Mathematics calls for the ability to abstract, symbolize, and deduce.  An interest in the formal and structural properties of the acts of counting and measuring is fundamental.  Arts and literature call for a fairly free opportunity to explore and create.

The permeation of emotional learning throughout the whole educative process is not always obvious.

The Computer Applications program includes tasks and skills derived from the three domains of learning:

Psychomotor, Cognitive, and Affective.

PSYCHOMOTOR skills, such as typing a business letter or keyboarding, are manipulative in nature.  These skills can be grouped by duties and objectives, which are then, elevated through the use of performance standards that measure student proficiency in the manipulative aspect of the designed task.  In the development of psychomotor learning, the teacher is concerned with the promotion of coordinated skills and their creative use.  

Demonstrating higher order of learning, students will be able organize, itemize, examine, compare, deduce, create, set up, and produce business documents such as letters, memorandums, spreadsheets, tables, and reports.   

COGNITIVE SKILLS refer to understanding the procedure(s) necessary to complete a specific task.  To type a business letter, the student must know the format of a business letter.  To keyboard a mailing list, the student must know how to use the various commands of the word processing program.  Thus, cognition is what goes on in the mind of the learner about the specific task to be completed.  Cognitive training produces a thinker-observer aware of the modes of thought and judgment making up human intellectual activity.  In the final stages, the teacher aims at a thinker, critic, organizer, and creator.  It is the process by which information is stored, retrieved, and used.  The learner gains cognition through real and imaginary experiences such as reading, viewing instructional visual aides, or by memorizing a task or process until it is retained.  Literature, art, and the humanities are all directly involved; and the teaching of science and mathematics can bring about a positive attitude toward cognitive and theoretical values.  Evaluation of cognitive skills may require that a student decide upon the proper procedure, sequence, or method to perform a specific task.  This is cognitive activity (decision-making) at its highest level.  Good cognition (thinking) enhances an employee’s productivity at the work place.

AFFECTIVE SKILLS result from the development of emotions, attitudes, and values in response to learning.  The permeation of emotional learning throughout the whole educational process is not always obvious, in part because very often it is brought about incidentally.  Motivation from instructors and supervisors assists students in the acquisition of positive attitudes towards self, their school, fellow students, job, and co-workers.  The acquisition and application of values and attitudes are marked by the time of adolescence and dominate the general life of the young individual.  Affective attributes are demonstrated by the emotional behavioral patterns displayed when an individual shows his/her ability to perform tasks, such as punctuality, following directions, getting along with others, and workplace housekeeping.  Potential employers are interested in the student’s attitude, because a cheerful, confident student will often become an employee with good work ethics; whereas, an angry or uncertain student will often become an employee with poor work ethics. 

PREFACE

The defining principles, which helped develop the middle school guide, are those adopted by the National Science Education Standards, TIMSS-R (Third International Mathematics and Science Study-Repeat), and the New Jersey Core Curriculum Content Standards.  A prominent feature of the Standards is a focus on inquiry.  First, it refers to inquiry, as the abilities students should gain about the nature of scientific inquiry.  Second, it refers to the teaching and learning strategies that enable scientific concepts to be mastered through investigations.  The middle school science program is developed to allow time to develop understanding of fewer big ideas each year in depth.  Much emphasis is given to chemistry and physics to ensure student achievement in science literacy. 

The Standards build relationships between learning science, learning to do science, and learning about science.  The cognitive abilities necessary to do SCIENCE INQUIRY go far beyond what has been termed science “progress” skills, such as observation, inference, and experimentation (Millar and Driver, 1987).  Having clear, consistent standards and systemic alignment are key ingredients in achieving high performance in science, according to the National Education Goals Panel. 

The development of knowledge and inquiry abilities becomes more complex as the grade level increases.  Most early adolescents have a more immediate interest in nature than in philosophy of science.  They should continue to be engaged in doing science and encouraged to reflect on the science they are engaged in, with the assumption that they will later acquire a more mature reflection on science (Benchmarks for Science Literacy, 1993).

Content Standards for Science as Inquiry for the early adolescent are fundamental abilities necessary to do scientific inquiry (Inquiry in the National Science Education Standards, 2000).

· Identify questions that can be answered through scientific investigations. 

· Design and conduct a scientific investigation.

· Use appropriate tools and techniques to gather, analyze, and interpret data.

· Develop descriptions, explanations, predictions, and modules using evidence.

· Think critically and logically to make the relationships and predictions.

· Recognize and analyze alternative explanations and predictions. 

· Communicate scientific procedures and explanations.

· Use mathematics in all aspects of scientific inquiry.

It is also as important for the learner to have a fundamental understanding about scientific inquiry: 

· Different kinds of questions suggest different kinds of scientific investigations.

· Current scientific knowledge and understanding guide scientific investigations.

· Mathematics is important in all aspects of scientific inquiry.

· Technology used to gather data enhances accuracy and allows scientist to analyze and quantify principles, modules, and theories.

· Science advances through legitimate skepticism.

· Scientific investigations sometimes result in new ideas and phenomena for study, generate new methods or procedures for an investigation, or develop new technologies to improve the collection of data.

The implementation of the middle school science program focuses on keeping inquiry at the center of the learning process.  Both the content and pedagogy of this program address the middle school learner from diverse cultural backgrounds.  Each of the Full Option Science Systems and Science and Technology for Children Middle School Program builds on the concepts developed in the elementary-level.

The Middle School Program fosters advanced scientific literacy that is research-based and provides instructors with detailed background information on all science concepts addressed.  Suggestions for the integration of educational technology, including computer applications, use of the Internet for research, and use of probe ware.  Cross-curricular extensions are provided to guide the teacher and student into further content understanding reinforcing concepts and skills through various methods.  Each content strand offers the learners valuable bibliography resources to extend the content of the lesson.

Notes to the Teacher

The middle school science curriculum is based on the logic of the subject matter and principles of cognitive development.  The program is designed to build on skills, ideas, and concepts that students have been taught in elementary years.  The middle school science curriculum emphasizes sequencing of learning goals ensuring the cumulative effectiveness of instruction form prior grades and subjects. 

Much time and research as been given in measuring student achievement in the middle grades.  The findings are indicative of inadequate teacher preparation and content knowledge of subject matter.  To this end the science middle school curriculum was carefully chosen to support teacher achievement.  Professional development is key to student success.  Scientific and historical background information is provided to aid you in content understanding.  Additional reference materials provide critical information to help in planning and organization of lessons and materials.  The Office of Science Education strongly urges you to become familiar with the safety, identification, and handling of materials.  This can easily be accomplished as part of your initial introductory lessons with the students.  This will reinforce laboratory guidelines and specific scientific vocabulary. 

Interdisciplinary teams of teachers provide even more learning opportunities.  Science at the middle school level is more quantitative than science at the elementary level.  Students will be using more mathematics more frequently and in more complex ways to extract meaning from their inquiries.  Based on the findings in the TIMSS-R report this is an area of weakness.  Middle grade students are not skilled at applying mathematics in science because they have had few opportunities.  The science program has addressed these concerns in choosing a curriculum that will enhance mathematical applications.  Math extensions are provided in the teacher guides.  In an interdisciplinary team the math teacher can use student-generated data to teach or reinforce math skills and application. 

Some Questions and Answers:

1. Should I inventory my module when it arrives to my classroom?

Yes, it is very important that you make this part of the learning experience for you and the students.  This is a wonderful opportunity to build students’ vocabulary and identification of scientific tools.  Inventory and organization lists are contained in all kits.  Teacher Guides give specific information pertaining to identification of materials, set-up, distribution, and storing of items.  If items are missing or broken please call science To Go and fax them the inventory sheet identifying which items need replacing.  These items will be shipped directly to you within a week.

2. Do I need to purchase the live organisms for my class?

No, every module contains a live organism card.  This card must be mailed to the vendor in order to receive your live materials.  The Teacher Guide will direct you as to when you will need to have these items available for instruction.  Please be careful not to request these items on a weekend or holiday.  It is very important to remind the custodial staff and school clerk that you are anticipating a live delivery.  Deliveries unattended can result in damaged or dead goods.  This will prolong instruction and some very disappointed students and teachers. 

The integration of other subject areas, such as social studies, fine arts, and particularly language arts literacy, into the science curriculum is also enhanced when interdisciplinary teams are used. 

The New Jersey Core Curriculum Content Standards will reflect an interdisciplinary approach to attain teacher and student achievement.

Please note; all middle school science kits will remain the schools.  The office of Science Education will provide refurbishment of ONLY consumable items once a year.  It is the responsibility of the school to locate a safe and secure location for all items.  The kit contains materials to provide instruction for 160 students.

SAFETY

It is essential that teachers help students develop a sense of the responsibility and maturity required in an inquiry-based science course.  Safe laboratory procedures and handling of the equipment should be modeled for the students.  Teachers may wish to develop a safety contract that students and parents/guardians must sign before students engage in laboratory work.  A safety contract is available in all Science and Technology Concepts for Middle School Teacher Guides.

The lessons are designed to be safe and provide safety tips with most lessons.  When planning and discussing safety precautions with students, note the following points: 

· Emphasize each student’s responsibility for practicing safe laboratory procedures.

· Make sure students realize that all laboratory activities are potentially hazardous.  Require students to wear sterilized safety goggles whenever conducting an inquiry.

· Make sure functioning eyewash facilities are available in your laboratory.  Even nontoxic and non-corrosive chemicals can cause discomfort if they get into the eyes.

· Have students with longhair tie it back when they are using open flames.  Loose clothing should also be secure. 

· Read all labels and Material Safety Data Sheets (MSDS) using chemicals in your classroom.  MSDS should be kept on file for future reference.

· Follow all instructions for the use, handling, storage, and disposal of chemicals and other materials.  Suggestions are provided for the disposal of some of the chemicals used in the activities. 

· All chemicals are potentially hazardous if swallowed.  Students should not eat or drink in the laboratory.

· When using volatile substances, make sure that he laboratory is adequately ventilated. 

· Students should handle reagents with the lab scoops provided.  If they touch or handle reagents, they should wash their hands immediately.  They should avoid touching their fingers to their lips and mouths until they have washed their hands thoroughly.

· Take special care when handling acids alkalis, and other caustic substances.  Use only dilute solutions of 1 M or less with students.  Keep an acid-neutralizing agent, such as baking soda, on hand in case of spills.  Neutralize acids accordingly. 

· Have water and paper towels available at all times in case of chemical spills.  Use generous amounts of water to clean up spills.

· Collect any flammables waste and dispose of it accordingly.

· Encourage students to report breakage and accidents as soon as they occur.  Do not penalize students for breakage, because this may encourage secrecy.

· Have separate receptacles available for the disposal of broken items.

· Fully train students in the use of hot plates and burners.  Teachers should always refill alcohol burners away from any possible source of ignition and use small plastic bottles for refilling the burners.

· Emphasize the need for extra care when handling hot objects or liquids.  Allow adequate cooling times.  Warn Students not to cool glass items with cold water.

· Make sure electrical cords are not draped across traffic areas or sinks.

· Remind students to wash their hands before leaving the laboratory.

· Advise students that laboratory behavior that is disruptive or dangerous or that it interferes with another students’ right to learn may result in the disruptive students’ being removed from the labs. 

Middle School Science Curriculum Components

· A detailed teacher guide, including overview, materials preparation goals, and objectives, at a glance investigation chart, science background, lesson plans, transparency masters, teacher answer sheets, assessment with masters and scoring guides, CD-ROM user guide, and references (books, multimedia websites).

· Instructional Methods for All Students- concrete experiences, representational materials, symbolic materials (Reading, writing, and mathematics), creative arts, schoolyard field trips, and group work. 

· Management Strategies- includes several learning environments and managing time.

· Kit of Student laboratory equipment packaged for multiple classes of 32 students.

· Resource book containing images, data, and readings for students.

· CD-ROM for use as a whole-class demonstration tool as well as an individual or small group interactive instructional tool. The CD-ROM is woven into the instruction and is linked to each investigation through on-line Teacher Guide.

Interdisciplinary Science

Interdisciplinary approaches enhance the understanding of science. Students construct new connections and relationships to the skills and knowledge learned from many disciplines instead of the traditional discipline-based approach. All module or kits are linked to social studies, literature, and math extensions through Great Explorations in Math and Science (GEMS), Foundations and Challenges to Encourage Technology-based Science (FACETS).

Suggested Extension Resources

Hands-on, student centered science is intrinsically fun and interesting for students. Teachers can be science teachers when they are provided with effective and exemplary instruction materials. 

Instructional Efficiency: Teachers are provided with complete, flexible easy-to-use science program that: 

· Reflects current research on learning, including collaborative learning, student discourse, and embedded assessments.

· Uses effective instructional methodologies, including hands-on active learning, inquiry, integration of disciplines and multi-sensory methods.

Great Explorations in Math and Science (GEMS) have been selected to promote writing, mathematics, and reading centered around a common concept and the core content units. The GEMS units provided the student with an opportunity to construct knowledge through activity-based science.

Foundations and Challenges to Encourage Technology-based Science (FACETS), is a National Science Foundation (NSF) - supported interdisciplinary modular curriculum for middle school students. FACETS are designed to encourage teachers and students to use as many resources as possible. This includes libraries, the Internet, and local informal institutes. The FACETS modules are not to serve as textbooks, but as investigation guides. The science, mathematics, and other curricular areas are included on a “need to know” basis. FACETS also include a number of school-to-work transition skills, such as:

· Balancing Budgets

· Writing proposals

· Conducting feasibility studies

· Collecting information from external sources

· Running meetings

· Writing letters

· Reading blueprints

Science Education for Public Understanding Program (SEPUP) - Lawrence Hall of Science, University of California at Berkley provides educational experiences focusing on science and its interaction with people and the environment to promote the use of scientific principles, processes, and evidence in public decision-making.

Great Explorations in Math and Science (GEMS), Foundations and Challenges to Encourage Technology-based Science (FACETS) and Science Education for Public Understanding Program (SEPUP) are aligned to each science content strand. These resources may be used as additional support in content, assessment, and materials.

ASSESSMENT

Assessment is an integral part of instruction. When administered effectively it becomes a tool that reinforces learning by challenging students to apply what they have learned to a new situation. 

Each unit of study contains assessment materials that are designed to be used throughout the course. Full Option Science System/MS and Science and Technology for Children/MS have identified overarching goals in student assessment: (1) science content (2) conducting investigations (3) building explanations. 

The Full Option Science System/MS assessment materials can be used to monitor progress during the investigations and as evaluation tools at the end o the course. Foss utilizes tow distinct approaches to assessment: Formative and Summative. Formative assessments are embedded throughout the course to provide diagnostic information. These tools are intended to give you greater insight into your students’ thinking, so you can have information to guide instruction.

Formative Assessment Strategies:

· Informal Notes

· Teacher Observation

· Student Sheets

· Student Journals

· Quick Writes

· Response Sheets

· Self-Assessments

Summative assessments are used for evaluative purposes and are graded. Understanding the “big ideas” of science requires students to construct relationships among many different pieces of evidence. The summative assessment is always given at the end of an investigation and when the student has had ample time to gather and process information. 

Summative Assessment Strategies:

· Mid-Summative Exams

· Final Summative Exam (multiple choice, short answer and narrative items, diagrams, and performance).

Students’ notebooks are a rich source of information for assessment. Notebook entries reveal students’ observations, ideas, and questions, as well as experimental data. Students written work products should be kept together to document their learning over the course of the module. By referring back to their work in previous lessons, students can reflect on their learning and prepare for written and performance-based tests at the end of each section of the modules.

The assessment strategies for Science and Technology Concepts for Middle Schools fall into four categories: Pre-assessments, Assessments incorporated in lessons, tests (including written and performance-based components), and the Anchor Activity. 

Each STC/MS module begins with an activity based assessment of students’ general knowledge of the topics addressed. 

Work products include what students write and produce in the form of data and experimental results. Oral communication will provide an additional insight to the students’ thinking (cognitive and metacognitive levels). Each section of the module ends with an assessment, including written and performance-based components with grading rubrics. The final assessment in the module addresses the science content and skills developed during the entire module. 

The Anchor Activity is an extensive student research project. The Anchor Activity requires students to do individual research on a topic related to the content of study. The guidelines for these Anchor Activities provide complete directions for their presentation, as well as guidelines for evaluation. This is an opportunity to utilize interdisciplinary teams.

HOMEWORK OPTIONS
1. Homework is given out at the end of every lesson in the STC Course.

2. You may assign the FOSS readings, home extensions, review or study sheets for FOSS Series. This can be located in the teacher’s guide. 
3. Also be aware that in the Conducting Section of the Investigations, homework is given in the FOSS series in most but not all of the Investigations.

	SEVENTH GRADE COURSE DESCRIPTION

EARTH AND SPACE SCIENCE: PLANETARY SCIENCE - FULL OPTION SCIENCE SYSTEM


Emphasizes the use of knowledge and evidence to construct explanations for the structures and motions of objects in the Solar System. Planetary science is the study of planets and their moons, their sizes, composition, and motion in relationship to one another, along with the other objects circling a star. 

Suggested timeline 12 weeks. 

Science Content

1. Where Am I?

· A map is a representation of a place or area

· Elevation is the distance above Earth’s surface, often measured from the sea level. 

2. Round Earth/Flat Earth

· The horizon is where the sky and Earth appear to meet.

· Line of sight is the straight, unimpaired path taken by light form an object to an eye. 

· Objects cast shadows on the side away from the source of light; the length of the shadow depends upon the angle of the incoming light. 

3. Day and Night

· At all times, half the Earth (an opaque sphere) is illuminated (day) and half is dark (night)

· The sun is a light source. 

· Objects in the path of light are illuminated; opaque objects stop light, producing shadows (darkness) behind them. 

4. Discover the Moon

· The Moon’s appearance (shape) changes predictably over the month. The phases are called new, first, quarter, full, and third quarter.

5. Moon Craters

· Craters of various sizes result when meteoroids of various sizes hit the moon’s surface.

· Carters can be categorized by size and physical characteristics such as simple, complex, terraced, ringed (or basin) and flooded.

6. Mapping the Moon

· Scale is the size relationship between a representation of an object and the object.

· Scale can be expressed as a ratio when an object and its representation are measured in the same units. 

7. Landing on the Moon

· Moon exploration involves robotic probes and manned spacecraft.

· The Moon’s rotation produces lunar day and night.

8. Moon Rocks

· The moon is composed of rocks and minerals similar to those found on Earth, including basalt, breccia, pyroxene, limonite, feldspar, and olivine.

9. Phases of the Moon

· Identify and name the phases of the Moon. 

10. Explore the Planets

· The Solar System includes nine planets, scores of moons, and millions of asteroids and comets, all orbiting the Sun.

	SEVENTH GRADE COURSE DESCRIPTIONS

LIFE SCIENCE: ORGANISMS - From Macro to Micro- STC/MS


Module emphasizes hands-on study of organisms from most of the taxonomic groups scientists currently recognize as kingdoms. The module addresses 16 representative organisms, and focuses on the life cycles and processes of two organisms in particular- Wisconsin Fast Plants, and the cabbage white butterfly. 

Suggested timeline 12 weeks

Part One: 

1. What are organisms?

· Organisms are living things, which may be composed of one or more cells.

· All living things undergo the fundamental life processes: food getting, digestion, cellular respiration, reproduction, excretion, movement, response, and circulation.

2. Microscopic View

· Different combination of lenses provides for a range of magnification.

· Slides provided for observation of microscopic organisms.

· Scientists communicate through scientific drawings that incorporate clear labels, magnification scale, and perspective.

· Compound light microscope uses two convex lenses to provide a clear, magnified image that is upside down and backward.

3. Creating your own Pond.

· An ecosystem is a community that includes living things and their environment.

· A macroorganism is an organism that you can directly view; while a microorganism you need a microscope in order to it. 

· A pond includes macro and microorganisms.

4. Plants

· A corn plant is a monocotyledon, characterized by having one cotyledon in its seed and parallel veins in its leaves.

· A lima bean plant is a dicotyledon (dicot for short), characterized by having tow cotyledons in its seed and a network of branching veins in its leaves. 

5. Butterflies

· Butterflies belong to a class of arthropods called insects.

· Butterflies undergo four life stages: egg, larva, pupa, and adult.

· The process by which a butterfly develops through its four life stages is called metamorphosis.

· The excrement of animals often reveals information about the foods they eat. 

6. Exploring Cells

· A cell is the basic unit of life. There are many kinds of cells. 

· An organelle is a well-defined structure found in a cell. Cells have many organelles and only some can be seen without special tools like stains or an electron microscope.

· Some plant cells contain chloroplasts, which are the organelles responsible for photosynthesis.

Part Two: Continuing the Cycle 

1. Cell Division: Multiplying by Dividing

· Inter phase is the periods between the cell divisions.

· Mitosis involves the steps in the segregation of duplicated chromosomes into two daughter cells. It is a continuous process that may be divided into distinct phases identified by specific events 

· Cell division, which includes mitosis and cytokinesis, is necessary for growth and reproduction. 

· Cells in every cell division of a body contain the exact same DNA.

2. Sexual Reproduction in Flowering Plants

· Pollination is the transfer of pollen from anther to stigma Pollen grains form different kinds of plants are very different in size and shape. Some plants self-pollinate; others require cross-pollination.

· Pollen can be transported in many ways-by wind, water, gravity, insects, and humans.

3. Leaf structure and transpiration

· Transpiration is the process by which water evaporates form plants. 

· Osmosis is the diffusion of water across a semi-permeable membrane. 

· Osmosis that occurs among guard cells and neighboring cells is initiated by unequal concentrations of water and solutes within those cells. 

4. Exploring Microorganisms

· Protists are a group of one-celled organisms with well-defined nuclei.

· Microorganisms (microbes) have significant impact on human history.

· Monerans are kingdom organisms whose genetic material is not confined within a well-defined nucleus. 

Part Three: Completing the Cycle

1. Fungi

· Every organism has one or more habits necessary for its survival.

· If an organism cannot adapt to adverse conditions in its environment, it must move to a more suitable environment or perish. 

· Fungi comprise a kingdom of organisms that feed on other living or dead organic material. 

· Fungi reproduce by releasing spores that are produced both sexually and asexually.

· A combination of warmth, moisture, and darkness is ideal for the development of molds (form of fungi).

· Yeast cells metabolize glucose into alcohol and carbon dioxide when oxygen is absent and into water and carbon dioxide when oxygen is present. 

2. Introducing Daphnia and Hydra:

· Daphnia (a crustacean) has transparent exoskeleton for observation of its internal parts

· Hydra (invertebrate) has a simple network of nerves that are capable of responding to various stimuli. 
	SEVENTH GRADE COURSE DESCRIPTION

FORCE AND MOTION - FULL OPTION SCIENCE SYSTEM


The Module emphasizes the use of knowledge and evidence to construct explanations for the fundamental elements of motion – position, speed and force.  

 Suggested timeline 9 - 12 weeks. 
Science Content:

1. Here to There

· Position, represented by the symbol x, is the location of an object at any given time.

· Motion is the act of changing position.

· The Greek letter delta (∆) represents the concept of change: ∆x means change of position.

· Distance is how far an object travels from an initial position to a final position; d represents distance.

· A reference point is an arbitrary point on an object, used to establish its position. 

2. Speed
· Speed is the distance an object travels in a unit of time.

· The equation for calculating speed when time interval and distance are known is   v = d ÷∆t.

· The equation for calculating distance when speed and time interval are known is   d = v  x  ∆t.

· Average speed is the total distance traveled by an object divided by the total time from start to finish.
· The slope of the line on a distance – versus – time graph varies as speed changes; steeper slopes represent faster speeds.
3. Comparing Speed

· Average speed is the total distance traveled by an object divided by the total time from start to finish.
· The slope of the line on a distance – versus – time graph indicates speed; steeper slopes represent higher speeds. 

4. Representing Motion
· Distance is the magnitude of the difference between an initial position and a final position.

· Displacement is the distance an object moves in a particular direction.

· Displacement can be positive or negative.

· Position graphs plot position versus time; distance graphs plot distance versus time.

· Complex motion events can be analyzed into coherent segments called legs. 

5. Acceleration
· Acceleration is change of velocity (∆v) per unit time.

· Acceleration is measured in units of displacement per unit of time per unit of time, for example, meters per second per second or m/s².

· Objects rolling down slopes accelerate; acceleration is greater on steeper slopes.

· The mass of a car rolling down a slope has little effect on its acceleration.

6. Force

· A force is a push or a pull.  Force is measured in newtons (N).

· Friction is a force that acts to resist movement.

· Net force is the sum of all the forces acting on a mass.

· A net force applied to mass results in acceleration.

7. Gravity

· Gravity is a force pulling masses toward each other.
· The strength of the force of gravity between two objects depends on the masses of the objects; larger masses pull with more force than do smaller masses.
· The force of gravity accelerates objects in free fall and objects rolling downhill.
· The force of gravity makes heavy and light objects free – fall at the same acceleration
· The acceleration produced by the force of gravity is about 10 m /s²
8. Momentum
· Momentum is directly proportional to the product of an object’s velocity and mass.
· A net force applied to an object will change its momentum.
· An impulse is a force applied for a period of time.
GRADE 7:      SCIENCE FOCUS
SCIENCE FOCUS: Using the Scientific Method, Structure of Cells, Levels or Organization, Patterns of Living Things, Scientific Classification, Microorganisms and Diseases, Environment, Solar System, Rotation of The Earth, Moon Phases, Crater Formation, Meteoroid, Meteorite, Meteor, Asteroids, Speed, Motion, Acceleration, Force, Gravity and Momentum.
Within the context of the grade 7 Science focus:

Students will 
\

· use general abilities to clarify questions for investigation.
· design ways to gather information about what is known.
· identify and control variables.
· use evidence to construct explanations. 
· use a variety of tools, instruments, and techniques to gather, analyze and interpret data. 
· differentiate between quantitative and qualitative analysis and its appropriateness to the investigative contexts.
· use a map to represent a place or area.
· use models to relate earth’s motions to the sun. 
· observe and record the Moon’s appearance for a month. 
· observe photos and describe surface features of the Moon.
· determine lunar features on photographs and determine size relationships using mathematics.
· construct a scale model of the Earth/Moon system.
· describe sequence and timing of events that will result in a successful Moon mission.
· compare and describe day and night on the Earth and the Moon.
· measure, observe, and organize the properties of lunar rocks. 
· establish and apply criteria for rock sampling and analysis.
· review the current knowledge about the planets and propose a planetary tour to apply the knowledge. 
· explore cell division though manipulation of materials and preparation of a model.
· practice microscope skills in observing WOW bug.
· create a pond ecosystem to study microorganisms and microorganisms.
· explore how the structure of Fast plants facilitates transpiration and photosynthesis.
· observe a Hydra and its methods for obtaining food, reacting to touch, and reproducing asexually, Students will determine ratio of purple to green pigmented Fast Plants in F2- Generation.
· research a vertebrate to discover how form and function interact.  
· calculate distance, speed, average speed, displacement acceleration, and momentum.
· plot distance and position graphs 
· investigate force. 

Assessing Student Learning:

· Traditional pen and paper assessments.

· Pictorial-based testing involving interaction with photographs, movies, diagrams, and other visual media.

· Written reports, video, or multimedia presentations, displays, models, and illustrations.

· Other evidence of group effort.

· Performance-based assessment.

· Science journals

· Group projects

· Anecdotal information recorded by the teacher.

· Criterion Reference Tests (CRT)

· Standardized Tests (Newark/Patterson Assessment)

· State Assessments

SCOPE &  SEQUENCE CHART

	TITLE OF COURSE
	TOPIC OF INQUIRY
	SUGGESTED TIME ALLOCATION

	Planetary Science

(Full Options Science Series)

                                    FOSS
	Investigations:

1. Where Am I

2. Round Earth/Flat Earth

3. Day and Night

4. Discover the Moon

5. Moon Craters

6. Mapping the Moon

7. Landing on the Moon

8. Moon Rocks

9. Phases of the Moon

10. Explore the Planets
	9-12 weeks 

(Suggested 1 investigation per week)

	Organisms: From Macro to Micro

(Science and Technology Concepts for Middle Schools)           STC
	Parts:

1. The Beginning

2. Continuing the Cycle

3. Completing the Cycle
	9-12 weeks

(Suggested 2 Lessons per week)

	Force And Motion 

(Full Options Science Series)

                  FOSS


	Investigations

1. Here to There
2. Speed
3. Comparing Speeds
4. Representing Motion
5. Acceleration
6. Force
7. Gravity
8. Momentum
	9-12 weeks 

(Suggested 1 investigation per week)


National Science Content Standards

Planetary Science (FOSS/MS)

SCIENCE AS INQUIRY

Develop students’ abilities to do and understand scientific inquiry.

· Identify questions that can be answered through scientific investigations.
· Design and conduct a scientific investigation.

· Use appropriate tools and techniques to gather, analyze, and interpret data.

· Develop descriptions, explanations, predictions, and models using evidence.

· Think critically and logically to make the connections between evidence and explanations.

· Recognize and analyze alternative explanations and predictions.

· Communicate scientific procedures and explanations.

· Use mathematics in scientific inquiry.

· Understand that different kinds of questions suggest different kinds of scientific investigations; current knowledge guides scientific investigations, mathematics and technology are important scientific tools.

· Understand that scientific explanations emphasize evidence. 

CONTENT: EARTH/SPACE SCIENCE

Develop students’ understanding of Earth and the Solar System as a set of closely coupled systems.
· Earth is the third planet from the Sun in a system that includes the Moon, the Sun, eight other planets and their moons, and smaller objects, such as asteroids and comets. The Sun, an average star, is the central and largest body in the Solar System. 

· Most objects in the Solar System are in regular and predictable motion governed by the force of gravity. Those motions explain such phenomenon as the day, the year, seasons, phases of the Moon, and eclipses. 
SCIENCE AND TECHNOLOGY

Develop students’ understandings of science and technology.

· Science influences society through its knowledge and worldview.

· Scientists and engineers work in may different settings.
HISTORY AND NATURE OF SCIENCE

Develop an understanding of science as a human endeavor that has taken place over time. 

· Many individuals from different cultures have contributed to the traditions of science. 

PLANETARY SCIENCE OUT LINE (FOSS)

GOAL/OBJECTIVE:  Students will create maps and images in different scales while developing a sense of the planet Earth in relation to the Solar System.


     









   

ABACUS CORRELATED OBJECTIVE (S):88, 100, 129, 131, 206-209, 213-216, 220-225, 236, 247, 261



	THEME/CONTENT

PLANETARY SCIENCE

(FOSS)
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

Investigation  1

Where am I?

Part 1

Map the School

Part 2

Neighborhood  and Community

Part 3

The View from Space

CONTENT:

Construction

Location

Elevation 

Resolution


	
STATE
 

5.1 

· A 1- 4

· B 1- 3

5.2 

   A 1- 3

5.3 

   B 1

5.8 

   D 1

5.9 

   B 1

NATIONAL 

A  Inquiry

D Earth/Space

E Technology 

G  History and Nature 


	Part 1:

Map the School
1. Discuss the planetary system focusing the Earth.

2. Establish the concept of location in terms of a frame of reference. 

3. Draw a map to represent the School Environment.

4. Evaluate and improve the maps created.

Part 2:

Neighborhood  and Community

1. Discuss elevation.

2. View transparencies.

3. Interpret representations of human made and natural structures.  

4. Record observations 

5. Planetary Science Lab. Note Book’ Student Sheets:

· Bird’s Eye View pg. 3  

· Where am I? pg. 5.

Part 3:

The View from Space
1. Discuss aerial photography and resolution 

2. Study pictures in Planetary Science Resource Book’ page 4 & 5.

Mid-Summative Assessment 1

TE pg. 434


	Our Planet Earth 

 Robert Estalellaz

 
	Planetary Science

CD-ROM:

Bret Harte Community

Planetary Science

Video:

Powers of Ten
Pyramid Home



GOAL/OBJECTIVE: Students will evaluate several kinds of evidences used historically to conclude that the earth is round.
 
ABACUS CORRELATED OBJECTIVE (S): 88 129   206  207  208    209  213  214  215  216  220  221  222  223    224 225     227    232    236   237   238    239    243      246    247     254   255   261   262     270






	THEME/CONTENT

PLANETARY SCIENCE

(FOSS)


	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

Investigation  2

Round Earth / Flat Earth

Part 1:

Sailing Ships

Part 2:

Shadows

CONTENT:

Evidences for round Earth,

Horizon.

Line of sight,

Causes of differences in length.

Latitudes and Longitudes 


	
STATE
 

5.1 

· A 1- 4

· B 1- 3

· C 1, 2

5.2 

· A 1-3

· B 1, 2

5.3 

· A 1

· B 1

· D 1

5.4

· B 1

· C 1

· D 1

5.8

   D 2

5.9

   B 1

NATIONAL 

A  Inquiry

D Earth/Space

E Technology 

G  Hist./Nature 
	Part 1: Sailing Ships: 

1. Study historical evidence known to mariners.

2. Use models and simulations of ships sailing on round and flat Earth.

3. Discuss the apparent disappearance of ships over the horizon is evidence for a round Earth.

4. Discuss and define point of view, line sight and horizon.

5. Planetary Science Lab. Note Book’ Student Sheets:

· Shape of Earth pg.7

· Round Earth / Flat Earth pg. 9

Part 2: Shadows  

1. Discuss formation of shadows

2. Model Sun light shining on vertical poles inserted on round and flat Earth models

3. Observe, collect and graph shadow date 

4. Discuss relationship between shadow length and latitude is evidence for round Earth. 

5. Read Planetary Science Resource Book        (pgs. 52 & 53)

6. Planetary Science Lab. Note Book’ Student Sheets:

· Shadow Evidence (pg. 11)

Mid- Summative Assessment 2

TE pg. 435
	Planetary Science Resource Book:

Part  1

The Accidental Discovery of America: The First voyage of Columbus                 (pgs 47-51)

Part 2

Eratosthenes : The First Person to Measure Earth

(pgs 52-53)


	PLANETARY SCIENCE

CD-ROM

Part 1

Round Earth / Flat Earth Simulation – Movie of a ship sailing

Part  2

· Longitude and Latitude

· Shadow data

WEB 

http://www.ncgia.ucsb.edu/education/curricula/giscc/units/u015/u015.html 

http://homepage.mac.com/kvmagruder/flatEarth/flatEarth.html 


GOAL/OBJECTIVE: _Students will explore the celestial geometry and motions that produce day and night.

  

ABACUS CORRELATED OBJECTIVE (S):131, 206-209, 213-216, 220-222, 224, 225, 227, 236-239, 243, 244, 247, 248, 254, 255, 261-263, 270, 271





	THEME/CONTENT

PLANETARY SCIENCE

(FOSS)


	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCS FOR CROSS-CONTENT CONNECTION

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

Investigation  3

Day and Night

Part 1

Introducing Day & Night

Part 2

Day & Night with Globes

Part 3 Time Keeping

Part 4 Time Zones

CONTENT:

Causes of day and night.

Rotation

Direction of rotation of the Earth.  
Local Noon 
Time around the planet.
	
STATE
 

5.1 

   A 1- 4

   B 1- 3

   C 1, 2

5.2 

   A 1- 3

   B 1, 2

5.3

   A 1

   B 1

5.4

   B 1

5.8

   D 2

5.9

   A 1

   B 1

NATIONAL 

A  Inquiry

D  Earth/Space

E  Technology 

G  Hist/Nature 


	Part 1 Introducing Day & Night.
1. Share ideas about day & night

2. Discuss movement of the Earth.

3. Model day and night using light and spheres.  

4. Confirm that the Earth’s rotation causes day and night.

5. Planetary Science Lab. Note Book’ Student Sheets:

· Day / Night Questions pg. 13

Part 2 Day & Night with Globes
1. Use light sources and spheres to determine the direction of the Earth’s rotation.

2. Confirm counter clockwise rotation of the Earth.

3. Answer questions on Student Sheet – Day / Night Focus Questions Planetary Science Transparency # 7

Part 3 Time Keeping
1. Discuss time and local time.

2. Use astronomical data to determine local noon.

3. Planetary Science Lab. Note Book’ Student Sheets:

· How Many Hours Have You Worked  pg. 15

· Local Noon pg. 17

Part 4 Time Zones
1. Listen to Time Zone Story

2. Discuss time difference.

3. Guess local time around the world

4. Use maps and globes to investigate time zones.

5. Planetary Science Lab. Note Book’ Student Sheets:

·  Thinking in Time pg. 19

Mid-Summative Assessment 3 TE pg. 437
	Planetary Science Resource Book.

Part  4

Time Zones of the Lower 48 States (Data)      pg. 36

World Time Zone Map (Data)          pg. 37


	CD-ROM:

Part  1

Day / Night Simulation

Part  2

Day / Night Simulation

WEB

http://antwrp.gsfc.nasa.gov/apod/ap001127.html 

http://image.gsfc.nasa.gov/poetry/ask/arot.html   




GOAL/OBJECTIVE: Examine the Moon as a dynamic celestial neighbor.  Analyze and comment on the Moon myths.
 

ABACUS CORRELATED OBJECTIVE (S):206-209, 213l-216, 224, 225, 227, 239, 255, 260-263, 269




	THEME/CONTENT

PLANETARY SCIENCE

(FOSS)


	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

Investigation 4:

Discover the Moon

Part 1:

Finding the Moon

Part 2:

A Close Look at the Moon

Part3:

Organizing Moon Questions

Part 4:

Modern Lunar Myths.

CONTENT:

Phases of the Moon

Surface Features Geology

Statistics

Origin

Life

Myth writing
	
STATE
 

5.1 

   A 1- 4

   B 1

5.2 

   A 1- 3

   B 1, 2

5.4 

   A 1

5.9 

   A 1

   B 1

NATIONAL 

A  Inquiry

D Earth /Space

E Technology 

G  Hist/Nature 


	Part 1: Finding the Moon  

1. Discuss Moon facts.

2. Planetary Science Lab. Note Book’ Student Sheet::

· Moon Log pg. 23

Part 2: A Close Look at the Moon   

1. Develop vocabulary

2. Planetary Science Resource Book:

3. Study the Moon photo to discover major features pg. 17

4. Planetary Science Lab. Note Book’ Student Sheets:

· Moon Picture Observations  pg. 25

· Group Questions About the Moon pg. 27 

Part 3: Organizing Moon Questions    

1. Organize Moon questions into 6 categories (TE pg. 135).

2. Exhibit the group questions.

Part 4: Modern Lunar Myths.   

1. Read Lunar Myth # 4 Planetary Science Resource Book page 57. 

2. Read Lunar Myth # 5 Planetary Science Resource Book page 58.

3. Write and comment on a modern myth.
Mid-Summative Assessment 4 TE pg. 438
	Planetary Science Resource Book

Part  1

Lunar Myth 1:  Father Moon        pg. 54

Part 2

Lunar Myth 2: Rona in the Moon

Pg. 55

Part  3

Lunar Myth 3: Moon and His Sister         pg. 56

Part 4

Lunar Myth 4: Tale of the Rabbit        pg. 57

Lunar Myth 5: Bahaloo, Moon Man pg. 58


	WEB

http://www.solarviews.com/eng/moon.htm 

http://yahooligans.yahoo.com/content/science/space/moon.html 


GOAL/OBJECTIVE: Compare and contrast the different categories of craters.  Analyze the effect of Meteoroid speed and size on crater formation, organize data and graph results.












ABACUS CORRELATED OBJECTIVE (S):206-209,213-217,221-227,232,236-238,243-245,247,248,254,255, 261-263,270,271 


	THEME/CONTENT

PLANETARY SCIENCE
(FOSS)
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

Investigation  5

Moon Craters

Part 1

The Moon Crater Controversy

Part 2

Variable Speed

Part3

Variable Mass

Part 4:

Crater Analysis & Classification
Part 5

The Face of the Moon Assessment

Part 6

Impacts on Earth

Part 7

Origin of the Moon
CONTENT:

Craters

Crater formation

Meteoroid speed

Crater diameter

Ray length

Crater Characteristics

Moon Earth

Theories of origin


	STATE 
5.1 

   A 1- 4

   B 1- 3

   C 1, 2

5.2 

   A 1, 2

   B 1, 2

5.3 

   A 1

   B 1

   D 1, 3

5.4 

   B 1

5.7 

   A 1

5.8 

   C 1

   D 2

5.9 

   A 1

NATIONAL 

A  Inquiry

D Earth/Space

E Technology 

G  History and Nature 


	Part 1: The Moon Crater Controversy

1. Participate in a historical dialogue between 2 scientists.  

2. Conduct simulation of impact events to discover that variables determine crater characteristics.

3. Planetary Science Lab Notebook: 

· Lunar Crater Formation pg. 29

Part 2: Impact Simulations – Variable Speed.   

1. Journal Entry, Glossary of terms.

2. Conduct experiments to determine the effect of meteoroid speed on crater characteristics.

3. Planetary Science Lab Notebook: 

· Model Impact Craters pg. 33

· Crater Diameter and Ray Length Graphs pg 35

Part3: Impact Simulations – Variable Mass    

1. Design and conduct experiment to determine the effect of meteoroid size on crater characteristics

2. Planetary Science Lab Notebook: 

· Investigating Meteoroid Size pg. 37

Part 4: Crater Analysis & Classification  

1. Review fine points of graphing results.

2. Planetary Science Lab Notebook: 

· Study a selection of Moon photos pgs. 17- 25  Catalog, examples of different kinds of craters.

· Organizing Lunar Craters pg. 39

 
	Planetary Science Resource Book

Part - 1

The Controversy about Lunar Crater Formation             (pgs. 59-62)

Part - 4

Craters: Real and Simulated            (pgs. 63-65)


	Planetary Science

CD-ROM

Part - 4

· Crater Formation Animation.

· Moon Crater Locator Map,

· Mare Formation   

 


GOAL/OBJECTIVE:                                                     Investigation 5  Cont….









ABACUS CORRELATED OBJECTIVE (S):____________________________________________________________________
	THEME/CONTENT

PLANETARY SCIENCE
(FOSS)
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

Investigation  5

Moon Craters

Part 5

The Face of the Moon Assessment

Part 6

Impacts on Earth

Part 7

Origin of the Moon
CONTENT:

Craters

Crater formation

Meteoroid speed

Crater diameter

Ray length

Crater Characteristics

Moon Earth

Theories of origin


	
	Part 5: The Face of the Moon Assessment.

Mid Summative Assessment  questions 1-6 

Part 6: Impacts on Earth 

1. Read Planetary Science Resource Book page 67 & 68.

2. Discuss the Dinosaur Extinction Theory,

3. Conclude on the difference in appearance between the Moon and the Earth.

Part 7: Origin of the Moon 

Review evidence and conclude on the theory accepted today 
	Part - 6

The Crater that Ended the Reign of the Dinosaurs  (pgs. 67-68)

Part - 7

How to Get and Hold onto a Moon.
Gene Shoemaker: The First Man on the Moon (pg. 69)
Mid Summative Assessment  5         TE pg.  439
	Part - 6

· Earth Crater Locator Map,

Part - 7

· Origin of the Moon Simulations.

Video 

· Asteroids – Deadly Impact.

WEB

http://www.enchantedlearning.com/subjects/astronomy/moon/Craters.shtml 


GOAL/OBJECTIVE: Collect information on the location of some major features on the Moon  and examine the size and the distance between the features.













ABACUS CORRELATED OBJECTIVE (S):207,208,213-216,220,224,225,232,236,238,243,244,247,248,254,255,260-263,270


	THEME/CONTENT

PLANETARY SCIENCE (FOSS)

	STATE / NATIONAL STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

Investigation –  6:

Mapping the Moon.

Part 1:

Crater Survey

Part 2:

Scaling Lunar Features

Part 3:

Scaling Lunar Craters  to Your Area

CONTENT:

Craters 

 Maria 

Measure Craters Calculation of diameters Moon


	
STATE
 

5.1 

   A 1- 4

   B 1- 3

5.2 

   A 1, 2

   B 1, 2

5.3 

   A 1

   B 1

5.4 

   B 1

5.9 

   A 1

NATIONAL 

A  Inquiry

D Earth/Space

E Technology 

G  Hist/Nature  

	Part 1   Crater Survey

1. Identify and measure craters on the Moon photo 

2. Planetary Science Lab Notebook: 

· Map of the Moon pg. 41

Part 2   Scaling Lunar Features   

1. Understand and define scale.

2. Use scaling techniques to calculate the diameters of lunar structures. 

3. Use mathematical reasoning to determine the size of lunar features.  

4. Explain formation of Maria.

5. Planetary Science Lab Notebook: 

· Scaling Moon Features (pg. 47)

· Major Surface Features of the Moon   (pg. 49)

Part 3 Scaling Lunar Craters  to Your Area  

Draw scaled representations of lunar craters on the map of the state.

Mid Summative Assessment  6 TE pg.  440 
	Readings FOSS:

Planetary Science Resource Book.

Part 1   Crater Survey

Moon Photo           (pg. 17)

Part  2

Earth / Moon Comparison            (pg. 39)

 
	FOSS CD-ROM

Part -3

Mare Formation Simulation

Video

Powers of Ten

Pyramid Home




GOAL/OBJECTIVE: Relate their understanding of the celestial motions of Earth and the Moon with their knowledge of lunar geology to plan a Moon mission and create a model of the Earth/Moon system.






ABACUS CORRELATED OBJECTIVE (S): 224, 236, 239, 255, 261, 275







	THEME/CONTENT

PLANETARY SCIENCE (FOSS)
	STATE / NATIONAL

STADARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME: 
Investigation 7: Landing on the Moon

Part 1: The Kennedy Challenge

Part 2: How Far/How Fast?

Part 3: A Place to Land

Part 4: Lunar Day and Night 

Part 5: A trip to the Moon

CONTENT:

Moon Exploration

Model Earth/Moon System


	
STATE 

5.1

5.8 A, D

NATIONAL 

A. Inquiry

B. Earth and Space
	Part 1: The Kennedy Challenge

1. Create a list of questions that need answers before starting the mission.

2. Identify important elements of a mission to the Moon.

3. View the first part of For All Mankind

Part 2: How Far/How Fast?

1. Construct a scale model of the Earth/Moon system.

2. Compute the diameter of the Moon, and the distance it should be from Earth.

3. Calculate the time needed to complete a Moon mission.

4. Describe the sequence and timing of events that will result in a successful Moon mission.

5. Planetary Science Lab Notebooks:

· Earth/Moon Model (pg. 51)

Part 3” A Place to Land

1. Use research to determine if the surface is stable and solid enough for landing and humans.

2. Collect and analyze data for the purpose of selecting a Moon mission landing site.

3. Select landing sites on the Moon for the mission.

4. Compare their site selections with those selected by NASA for the Apollo missions.

	Planetary Science Resource book:

Part 2: How Far/How Fast?

Sun, Planets, and Satellites by Size    (pg. 35)

Part 3” A Place to Land

Moon Photos                (pgs. 18-25)

Moon with Landing Sites (pg.40)

Lunar Probes: Paving the ay for Apollo (pg.74)


	Planetary Science Resource 
FOSS CD ROM : 

Part 3” A Place to Land

Space Exploration, Moon Before Apollo

Planetary Science Video:

For All Mankind




GOAL/OBJECTIVE: Relate their understanding of the celestial motions of Earth and the Moon with their knowledge of lunar geology to plan a Moon mission and create a model of the Earth/Moon System.









ABACUS CORRELATED OBJECTIVE (S): 224, 236, 239, 255, 261, 275









	THEME/CONTENT

PLANETARY SCIENCE (FOSS)


	STATE /

NATIONAL STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	Cont’

THEME:

THEME: Investigation 7: Landing on the Moon

Part 1: The Kennedy Challenge

Part 2: How Far/How Fast?

Part 3: A Place to Land

Part 4: Lunar Day and Night 

Part 5: A trip to the Moon

CONTENT:

Moon Exploration

Model Earth/Moon System


	STATE 

5.1

5.8 A, D

NATIONAL 

   A. Inquiry

   D. Earth and Space
	Part 4: Lunar Day and Night 

1. Use logic, computation, and knowledge of the Earth/Moon system to plan the timing of a mission to the Moon.

2. Discuss the similarities and differences between day and night on Earth and the Moon.

3. Planetary Science Lab Notebooks:

· Response Sheet- Landing on the Moon (pg.53)

Part 5: A trip to the Moon

1. Imagine a make-believe trip to the Moon

2. Describe writing a mission report.

3. Brainstorm subjects/write report

Mid Summative Assessment  7 TE pg.  441


	
	Planetary Science Resource 
FOSS CD ROM : 

Part 4: Lunar Day and Night 

Day/Night simulation

Planetary Science Video:

For All Mankind




GOAL/OBJECTIVE: ___Examine rocks and minerals found on the Moon. Compare Moon with Earth rocks. Examine the question of Moon origin._____  _________________________    









 

ABACUS CORRELATED OBJECTIVE (S):_224, 225, 236, 254, 261, 275









	THEME/CONTENT

PLANETARY SCIENCE (FOSS)
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

Investigation 8: Moon Rocks

Part 1 Observing Moon Rocks

Part 2 Sampling Moon Rocks

Part 3 Exploring Density

Part 4 Lunar Density
CONTENT:

Rocks

Minerals

Mare 

Highland

EVA

Density

Lunar density


	
STATE 

5.1

5.8 A, D

NATIONAL 

  A   Inquiry

  D  Earth and Space
	Part 1 Observing Moon Rocks

1. Investigate the composition and distribution of  lunar rocks by surveying a collection of “Moon rocks and minerals”.

2. Plan how to sample rock during a future EVA

3. Planetary Science Lab Notebooks:

· EVA-1: Moon Rock Survey (pg. 55)

· Rock and Mineral Key (pg. 59)

Part 2 Sampling Moon Rocks

1. Collect a sample of rocks and minerals characteristic of either a mare or a highland site.

2. Use a key to identify and analyze the samples to determine which rocks are most common in the two sites.

3. Establish and apply criteria for lunar rock sampling and analyze the results of a sample.

4. Observe, measure, and organize the properties of lunar rocks, including cleavage, color, luster, texture, and density.

5. Planetary Science Lab Notebooks:

· Moon Rock Conference (pg. 61)

· EVA-2: Collecting Samples (pg. 57)

Part 3 Exploring Density

1. Develop a technique for determining density

2. Measure density

3. Rank/order materials by density.

4. Planetary Science Lab Notebooks:

· Exploring Density (pg. 63)

Mid Summative Assessment 8  TE pg.  442

	Planetary Science Resource book:

Part 3 Exploring Density

Top Ten Scientific Discoveries Made during Apollo Exploration of the Moon (pg. 78)


	


GOAL/OBJECTIVE: ___Examine rocks and minerals found on the Moon. Compare Moon with Earth rocks._ Examine the question of Moon origin.____      _
__________________________________________________
___________


ABACUS CORRELATED OBJECTIVE (S):_ 224, 225, 236, 254, 261, 275









	THEME/CONTENT

Planetary Science
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	Cont’

THEME:

Investigation 8: Moon Rocks

Part 1 Observing Moon Rocks

Part 2 Sampling Moon Rocks

Part 3 Exploring Density

Part 4 Lunar Density
CONTENT:

Rocks

Minerals

Mare 

Highland

EVA

Density

Lunar density


	
STATE 

5.1

5.8 A, D

NATIONAL 

A   Inquiry

D  Earth / Space
	Part 4 Lunar Density

1. Measure the density of the most common minerals in Moon rocks. Use the information gathered to consider the formation of the Moon’s crust.

2. Explain the mineral composition of rocks collected from different locations on the moon in terms of density of those materials.

3. Discuss several theories of the origin of the Moon and support one theory with evidence

4. Planetary Science Lab Notebooks:

· Lunar Density (pg. 65)

Mid Summative Assessment 8 TE pg.  442


	Planetary Science Resource book:

Part 4 Lunar Density

Moon Rock Formation (Data) (pg.42)
	Part 4 Lunar Density

Moon Rocks and Minerals

Earth Rocks and Minerals


GOAL/OBJECTIVE: Explain the process that produces the observed phases of the Moon, predict and make references about the relative positions of the sun, Earth, and Moon_













ABACUS CORRELATED OBJECTIVE (S):224, 225, 236, 255, 261










	THEME/CONTENT

Planetary Science
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME: Investigation 9: Phases of the Moon

Part 1 Study Moon Logs

Part 2 What Causes Moon Phases?

Part 3 Thinking about Moon Phases

Part 4 Moon-Phase Puzzles

CONTENT:

Phases of the Moon

Eclipse 

Gravity
	STATE 

5.1

5.8 A, D

NATIONAL 

A   Inquiry

D  Earth / Space  
	Part 1 Study Moon Logs

1. Identify and name Moon phases.

2. Explain the roles of rotation and revolution of Earth and the Moon in the presentation of phases.

3. Describe how the Moon revolves around Earth once a month, resulting in the Moon rising 50 minutes later each day.

4. Update Moon Logs

Part 2 What Causes Moon Phases?

1. Use models of the Sun, Moon, and Earth to explain the mechanics of Moon phases and eclipses.

2. Explain the role of rotation and revolution of Earth, and the Moon in the presentation of phases, and when and where they are  observed in the heavens.

Part 3 Thinking about Moon Phases

1. Explain the role of rotation and revolution of Earth and the moon in presentation of phases.

2. Planetary Science Lab Notebooks:

· Looking at the Moon from the Earth

Part 4 Moon-Phase Puzzles

1. Sequence representations of the phases of the Moon.

2. Predict relative positions of the Sun, Earth, and Moon when shown in a representation of a Moon phase.

Mid Summative Assessment 9  TE pg. 443


	Planetary Science Resource book:

Part 1 Study Moon Logs

Moonrise/Sunrise Data (pg. 38)

Part 2 What Causes Moon Phases?

The Search for New Moons (pg. 80)

Part 3 Thinking about Moon Phases

Looking at the Moon from Earth (pg. 67)


	Planetary Science Resource 
FOSS CD ROM : 

Part 1 Study Moon Logs

Lunar Calendar

Part 3 Thinking about Moon Phases

· Day/Night Simulation

· Phases of the Moon

Part 4 Moon-Phase Puzzles

· Phases of the Moon




GOAL/OBJECTIVE: Identify possible planets using sequential photographs, describe and explain digital technology.

 
ABACUS CORRELATED OBJECTIVE (S):_261, 262, 275












	THEME/CONTENT

Planetary Science
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

 Investigation 10: Explore The Planets

Part 1 Moving Stars

Part 2 Planet Research

Part 3 Present Planetary Tours

CONTENT:

Solar System

· Nine Planets

· Scores of moons

· Asteroids

· Comets

Presentation


	STATE 

5.1

5.8 A, D

NATIONAL 

A   Inquiry

D  Earth / Space
	Part 1 Moving Stars

1. Simulate a photographic technique for determining the differences between stars and planets in the night sky.

Locate a moving object; acquire data from a probe, which is transformed into a simple digital image.

2. Simulate producing a digital image of a distant object.

3. Use the computer to learn more about digital image technology.

4. Planetary Science Lab Notebooks:

· Digital Data-DDC-1000 (pg. 69)

· Digital Image Grid (pg. 71)

Part 2 Planet Research

1. Review the current knowledge about the planets and propose a planetary tour to apply the knowledge

2. Planetary Science Lab Notebooks:

· Solar System Tours (pg. 73)

· Meteorologist’s Report (pg. 75)

· Astronomer’s Report (pg. 77)

· Geologist’s Report (pg. 79)

· Historian’s Report (pg. 81)

· Planet Data (pg. 83)

Part 3 Present Planetary Tours

1. Use information and imagination to create a futuristic enterprise of planetary tourism.

2. Prepare a poster-size travel brochure promoting their business.

3. Make a presentation to the class.

Mid Summative Assessment 10 TE pg.  444 

Final Summative Assessment   TE pgs.  445-450

	Planetary Science Resource book:

Part 2 Planet Research

The Solar System in a Nutshell (pg.84)

Space Probes       (pg. 90)

Part 3 Present Planetary Tours

Finding Planets outside the Solar System (pg. 97)

U.S. Planetary  Missions (Data)           (pg. 43)

Naming Comets             (pg. 101)
	Planetary Science Resource 
FOSS CD ROM : 

Part 1 Moving Stars

Digitizer

Part 2 Planet

Planet Images


National Science Content Standards

Organisms-From Macro to Micro (STC/MS)

SCIENCE AS INQUIRY

Develop students’ abilities to do and understand scientific inquiry.

· Identify questions that can be answered through scientific investigations.

· Design and conduct a scientific investigation.

· Use appropriate tools and techniques to gather, analyze, and interpret data.

· Develop descriptions, explanations, predictions, and models using evidence.

· Think critically and logically to make the connections between evidence and explanations.

· Recognize and analyze alternative explanations and predictions.

· Communicate scientific procedures and explanations.

· Use mathematics in scientific inquiry.

· Understand that different kinds of questions suggest different kinds of scientific investigations; current knowledge guides scientific investigations, mathematics and technology are important scientific tools.

· Understand that scientific explanations emphasize evidence. 

CONTENT: LIFE SCIENCE

Develop a student’s understanding of organisms in relation to ecosystems, cellular dimensions, and the nature of inherited traits. 

· Structure and function in living systems: All organisms are composed of cells. Most organisms are single celled. Cells grow and divide producing more cells. 

· Reproduction and heredity: Reproduction is a characteristic of all living things. Some organisms reproduce sexually, others asexually. Every organism requires a set of instructions for specifying its traits. Hereditary information is contained in genes, located in the chromosomes of each cell.

· Regulation and behavior: All organisms must be able to obtain and use resources, grow, reproduce, and maintain stable internal conditions.

· Populations and ecosystems: Populations of organisms can be categorized by the function they serve in an ecosystem.

· Diversity and adaptations of organisms:  Biological evolution accounts for the diversity of species developed through gradual processes over many generations.

SCIENCE AND TECHNOLOGY

Develop students’ understandings of science and technology.

· Science influences society through its knowledge and worldview.

· Scientists and engineers work in may different settings.

HISTORY AND NATURE OF SCIENCE

Develop an understanding of science as a human endeavor that has taken place over time. 

· Many individuals from different cultures have contributed to the traditions of science. 

ORGANISMS – FROM MACRO TO MICRO OUT LINE (STC)
GOAL/OBJECTIVE: ___Examine the traits that are common to all living things.




 

ABACUS CORRELATED OBJECTIVE (S):_________________________________________
	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME: 

The Beginning

Lesson 1: What Are Organisms?

Inquiry 1.1 Describing and Naming Organisms
CONTENT:

Organisms

· A complete living thing.

· Composed of one or more cells.

Fundamental processes

Classification

Naming of Organisms 


	
STATE
 

5.1

5.5B

NATIONAL
A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature

 
	Inquiry 1.1: Describing and Naming Organisms

1. Develop a list of traits common to all living things.

2. Construct a working definition of the word “organism”.

3. List some of the physical characteristics of the organisms shown on the organism photo cards.

4. Assign each organism a genus and species name.

5. Determine the appropriate place for each organism on the class habitat poster

6. Student Sheet 1.1: Latin and Greek Terms


	Inquiry 1.1: Describing and Naming Organisms

STC/MS Student Book

Readings:

“That’s Life” (pgs. 6-7)

“What’s in an Organism’s Name” (pgs. 8-11)


	Inquiry 1.1: Describing and Naming Organisms http://www.si.edu/nsrc



GOAL/OBJECTIVE: ___Demonstrate the appropriate techniques for using a compound microscope to observe organisms and prepare a dry-mount slide. ________________________________________________________   
ABACUS CORRELATED OBJECTIVE (S):______________________________________________________


	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME: 

The Beginning

Lesson 2: The WOW Bug: Getting a Closer Look 

Inquiry 2.1: Corralling Your WOW Bugs

Inquiry 2.2: Preparing a Dry-Mount Slide to View WOW Bug Grooming Behavior

Inquiry 2.3: Preparing Scientific Drawings of the WOW Bug
CONTENT:

Compound Light Microscope

· Parts

· Diameter of the field of view

· Dry-mount slides

WOW Bugs

· Handling and manipulation

· Observing grooming behavior

Scientific Drawings
	
STATE
 

5.1

5.3

· A1

· B1-2

5.5

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	Introduction:

1. Learn the parts of a microscope.

2. Practice manipulating the parts to obtain the best image of slide-mounted specimens.

3. Measure the diameter of the field of view under different magnifications of the compound microscope.

4. Student Sheet TE pg. 27

Inquiry 2.1: Corralling Your WOW Bugs

Learn how to handle, manipulate, and recapture the WOW Bugs.

Inquiry 2.2: Preparing a Dry-Mount Slide to View WOW Bug Grooming Behavior

1. Prepare dry-mount slides of live WOW Bugs.

2. Observe WOW Bug grooming behavior.

Inquiry 2.3: Preparing Scientific Drawings of the WOW Bug
1. Draw, label, and measure a WOW Bug, following specific guidelines for scientific drawings.

2. Update the organism photo card for WOW Bugs.

3. Student Sheets.  2.3A and B :TE pgs.28-31


	STC/MS Student Book

Readings:

Introduction:

 “Through the Compound Eye” (pgs.13-14)

Inquiry 2.1: Corralling Your WOW Bugs

“Microscope Pioneers”

(pgs.26-27)

Inquiry 2.2: Preparing a Dry-Mount Slide to View WOW Bug Grooming Behavior

“Intriguing Insects”      (pgs.22-23)

Inquiry 2.3: Preparing Scientific Drawings of the WOW Bug

“Dr. Matthews and the WOW Bug” 

(pgs 24-25)
	


GOAL/OBJECTIVE: Examine  Lumbriculus. Observe, measure and record observations about the structure, pulse rate and fragments of a blackworm.













  
ABACUS CORRELATED OBJECTIVE (S):________1,  43,  44,  45,  63 , 69  







	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME: The Beginning

Lesson 3 Investigating Lumbriculus

Inquiry 3.1: Drawing and Measuring A Blackworm

Inquiry 3.2: Determining the Pulse Rate of a Blackworm 

Inquiry 3.3: Investigating Regeneration of Blackworms
CONTENT:

Structure

Segmented body

Circulatory system

Dorsal blood vessels

Average Pulse Rate

Fragments

Regeneration


	
STATE
 

5.1

5.3

· A

· B

· D 1,3

5.5

· A2

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	Inquiry 3.1: Drawing and Measuring A Blackworm

1. Scientifically draw the blackworm, labeling the following structures:

· Blood vessels

· Chaetae

· Digestive Tract

· Body Segment

· Anterior end

· Posterior End

2. Accurately measure the blackworm using a metric ruler

3. Student Sheet 3.1: Template for Blackworm Drawing TE (pgs. 43-44) 

Inquiry 3.2: Determining the Pulse Rate of a Blackworm 

1. Determine the pulse rate of blackworms

The number of pulsations of blood that passed by one location in a minute.

2. Set up a data table

3. Student Sheet : Average Pulse Rate of a Blackworm

4. Run several trials in order to validate the results

Inquiry 3.3: Investigating Regeneration of Blackworms

1. Student Sheet: Observations of Blackworm Fragments

2. Create a data table to record the observations of the Blackworm Fragments over three weeks.

· Record the length and number of segments at four different times over the three week duration.

UPDATE ORGANISM CARD: Blackworm
	STC/MS Student Book

Readings:

More Than Just Bait (pgs. 34-37)


	STC/MS
http://www.si.edu/nsrc


GOAL/OBJECTIVE:_Create a pond ecosystem and observe the living and nonliving things found there.



ABACUS CORRELATED OBJECTIVE (S):________1,  11,  34,  43,  44,  45,  46 , 69__






	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME: The Beginning

Lesson 4: Creating Your Own Pond

Inquiry 4.1: Constructing Your Pond

Inquiry 4.2: Observing your Pond

CONTENT:

Ecosystems

Macrosystems

Microsystems


	
STATE
 

5.1

5.3

· A1

· B1-2

5.5

5.10

· A1

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	Inquiry 4.1: Constructing Your Pond

1. List at least six organisms that can be found in and around a pond.

2. Construct a pond and observe, sketch and label its layers.

3. Observe and record observations

 Inquiry 4.2: Observing your Pond 

1. Sketch and label the pond.

2. Sketch any microorganisms that are encountered.

3. Predict what will happen to the pond in three weeks.

4. Student sheet: Sketches of Pond-Macro and Micro

UPDATE ORGANISM CARD:

	STC/MS Student Book

Readings:

Excuse Me, But Your Habitat Is In My Ecosystem!

(pgs. 43-45)
	STC/MS
http://www.si.edu/nsrc


GOAL/OBJECTIVE:Construct growing systems to maintain their plants.                                   


 
ABACUS CORRELATED OBJECTIVE (S):________1,  43,  44,  45,  64 , 69 , 71_________________________________
____


	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	EFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

WEB LINKS

	THEME: The Beginning

Lesson 5: Wisconsin Fast Plants: Beginning the Cycle

Inquiry 5.1 Preparing Your Growing System

Inquiry 5.2 Preparing Your Nutrient Solution

Inquiry 5.3 Sowing the Fast Plant Seeds

Inquiry 5.4 Observing the Germination and Development of Corn and Bean Seeds

CONTENT:

Growing Systems

Life cycle of a flowering plant

Nutrients

· Requirements

· Quantities for growth and development

Monocotyledon (monocot)

Dicotyledon (dicot)

Germination
	
STATE
 

5.1

5.5

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	Inquiry 5.1 Preparing Your Growing System

1. Develop a list of edible seeds.

2. Prepare the equipment for the maintenance and development of the Wisconsin Fast Plants.

· Growing Systems

· Nutrient (fertilizer) solutions

Inquiry 5.2 Preparing Your Nutrient Solution

Prepare the equipment for the maintenance and development of the Wisconsin Fast Plants.

a. Growing Systems

b. Nutrient (fertilizer) solutions

Inquiry 5.3 Sowing the Fast Plant Seeds

1. Sow the Wisconsin Fast Plant seeds into growing systems.

2. Examine the role of water and minerals in the growth  and development of plants.

3. Demonstrate a familiarity with the life cycle of the Wisconsin Fast Plant.

Inquiry 5.4 Observing the Germination and Development of Corn and Bean Seeds

1. Document the germination and development of a corn seed and lima bean seed.

2. Explore the similarities and differences between corn (monocot) and bean (dicot) seeds and plants.

UPDATE ORGANISM CARD: Bean Plants

Wisconsin Fast Plants
	STC/MS Student Book

Readings:

Inquiry 5.1 Preparing Your Growing System

Food for Thought Fertilizer for Plants     (pg. 46)

Nutritional Needs of Plants (pgs.47-49)

Inquiry 5.2 Preparing Your Nutrient Solution

Wisconsin Fast Plants: Sprouting Up All Over (pgs. 56-58)

Inquiry 5.4 Observing the Germination and Development of Corn and Bean Seeds

From Seeds to Adult Plant- and Back

(pgs. 59-62)
	


GOAL/OBJECTIVE:_Demonstrate an understanding of the life cycle stages, anatomy and preferences of the Cabbage White Butterfly. 
ABACUS CORRELATED OBJECTIVE (S):________1,  43,  44,  45,  63 , 64, 68,  69, 70   






	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME: The Beginning

Lesson 6 The Cabbage White-From Egg to Butterfly.

Inquiry 6.1 Observing and Measuring A Cabbage White Butterfly Egg and Larva

Inquiry 6.2 Food Preferences of A Cabbage White Butterfly Larva

Inquiry 6.3 Exploring Food Color Preferences of Cabbage White Butterfly


	
STATE
 

5.1

5.3

· A1

· B1-2

· D 1, 3

5.5

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	Inquiry 6.1 Observing and Measuring A Cabbage White Butterfly Egg and Larva

1. Sketch an egg and a newly hatched larva while observing them through a microscope.

2. Measure a larva’s length every three days.

3. Predict which stage will have the greatest amount of growth.

4. Graph the larva body length results.

5. Explain the meaning of the word “Lepidoptera”

6. Students Sheets 

· Template for Drawing Cabbage White Butterfly Eggs and Larva TE (pgs 94-95)

· Tracking the Growth of a Cabbage White Butterfly Larvae TE (pgs. 96-98)

Inquiry 6.2 Food Preferences of A Cabbage White Butterfly Larva

1. Design and set up an inquiry to determine which leaf or leaves a Cabbage White Butterfly larva will eat.

2. Revise inquiry design

3. Design a chart or table to record the observations

4. Observe the food preference of a Cabbage White Butterfly larva.

5. Examine and observe the excrement (frass) of the larva.
	STC/MS Student Book

Readings:

Introducing the Cabbage White Butterfly pg. 65

What do Cabbage White Butterfly Like to Eat? Pg. 69

Picky Eaters             (pgs. 73-74)

 Is Color a Factor in Attracting Cabbage White Butterfly to a Food Source?      (pgs. 75-76)

The Delicate Balance of Life (pgs. 78-81)
	


GOAL/OBJECTIVE: _Demonstrate an understanding of the life cycle stages, anatomy and preferences of the Cabbage White Butterfly.                                                                                                   


                     _____
__

ABACUS CORRELATED OBJECTIVE (S):________1,  43,  44,  45,  63 , 64, 68,  69, 70   __________


_______

	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	Con’t 

THEME: The Beginning

Lesson 6 The Cabbage White-From Egg to Butterfly.

CONTENT:

· Arthropods

· Life Cycle stages

· Metamorphosis

· Food Preferences of the Larva and Adult

Excrement of animals
	
STATE
 

5.1

5.3

· A1

· B1-2

· D 1, 3

5.5

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	6. List at least two factors that influence how insects choose their diets ( color, odor, etc).

7. Student Sheet:

· Larva a Food Preferences TE pgs. 100-101

Inquiry 6.3 Exploring Food Color Preferences of Cabbage White Butterfly

1. Explain how an organism’s limited diet narrows down its habitat choices.

2. Determine whether adult Cabbage White Butterfly prefer one color of food to another.

3. Investigate the basic anatomy of Cabbage White Butterfly.

4. List the three main body parts of an adult butterfly.

UPDATE ORGANISM CARD:
Cabbage White Butterfly


	
	


GOAL/OBJECTIVE: _Comprehend the fundamentals of basic cell structure and outline the similarities and differences among cells.                               






                ___________
_____

ABACUS CORRELATED OBJECTIVE (S):________1,  43,  44,  45,  63 , 64, 68___________________________________


	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME: 
The Beginning

Lesson 7 Exploring Cells

Inquiry 7.1 Observing , Drawing and Measuring an Algal cell

Inquiry 7.2 Observing, Drawing and Measuring an Onion Leaf Cell

Inquiry 7.3 Observing , Drawing and Measuring an Elodea Leaf Cell

Inquiry 7.4

Observing , Drawing and Measuring Exploring Animal Cells.
	
STATE
 

5.1

5.3

· A1

· B1-2

· D 1, 3

5.5

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	Inquiry 7.1 Observing , Drawing and Measuring an Algal cell

1. Draw, Label and accurately measure the algal cell- Spirogyra

2. Label: cell wall, cytoplasm, chloroplast, nucleus, pyrenoids, chlorophyll and filaments

3. Student Sheet : Template for Spirogyra Drawing    TE pg. 122

a. Scientific Drawing

b. Measure and record observations

Inquiry 7.2 Observing, Drawing and Measuring an Onion Leaf Cell

1. Draw, Label and accurately measure the plant cell- Onion Leaf Cell

2. Student Sheet: Template for Onion Leaf Drawing   TE pg 123

Inquiry 7.3 Observing , Drawing and Measuring an Elodea Leaf Cell

1. Draw, Label and accurately measure the plant cell- Elodea Leaf Cell
2. Explain the effect of salt water on Elodea Leaf Calls.

3. Label: chloroplasts, cytoplasm, cell membrane, and cell wall

4. Student Sheet Template for Elodea Leaf Cell Drawing TE  pg. 124 

	STC/MS Student Book

Readings:

Plants and Animal Cells: The Same, But Different.                    (pgs. 83-85)


	


GOAL/OBJECTIVE:  Comprehend  the fundamentals of basic cell structure and outline the similarities and differences among cells. 
ABACUS CORRELATED OBJECTIVE (S):________1,  43,  44,  45,  63 , 64, 68_________                      ______________

	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	Con’t

THEME: The Beginning

Lesson 7 Exploring Cells

CONTENT:

Cell membrane

Cytoplasm

Nucleus

Neuron


	
STATE
 

5.1

5.3

· A1

· B1-2

· D 1, 3

5.5

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	Inquiry 7.4

Observing , Drawing and Measuring Exploring Animal Cells.
1. Draw, Label and accurately measure the animal cell

2. Label: cell membrane, cytoplasm, nucleus, and neuron

3. Student Sheet Template fro Animal Cell Drawings  TE (pgs. 125-126)

Compare the structures of various cells for evidence that they are suited for their function.

UPDATE ORGANISM CARD:
Spirogyra

Elodea

Humans


	
	


GOAL/OBJECTIVE: Generalize the cell division processes of Mitosis, Cytokinesis and Interphase.             __
ABACUS CORRELATED OBJECTIVE (S):________1,  43,  44,  45,  63 , 69   _______________________



	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME: Continuing the Cycle

Lesson 8 Cell Division: Multiplying by Dividing

Inquiry 8.1 Simulating Interphase, Mitosism and Cytokinesis 

Inquiry 8.2 Creating a Model of Interphase and the Stages of Mitosis

CONTENT:

Interphase

Mitosis

Cytokinesis

Cell DIvision


	
STATE
 

5.1

5.3

· A1

· B1-2

5.5

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	1. Depict the behavior of chromosomes during interphase and cell division.

2. Construct models that depict interphase and the key steps of cell division

3. Compare and contrast cytokinesis in plant and animal cells.

4. Determine the role of cell division in plant and animal cells.

5. Students Sheet Interphase and Stages of Mitosis    TE (pgs. 144-149)

UPDATE ORGANISM CARD:
Any organism whose cells undergoes cell division.


	STC/MS Student Book

Readings:

Multiply, Divide, and Survive                 (pgs. 102-105)
	


GOAL/OBJECTIVE: Demonstrate the ability to pollinate Fast Plant Flowers and explain the purpose of pollination and fertilization.                                                                                                                  

ABACUS CORRELATED OBJECTIVE (S):________1, 43,  44,  45,  63 , 69   ________________________




	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES
MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME: Continuing the Cycle

Lesson 9 Sexual Reproduction in Flowering Plants

Inquiry 9.1

Dissecting A Perfect Flower

Inquiry 9.2

Pollinating the Fast Plant Flower

CONTENT:

Perfect Flowers

Pollination

  Cross Pollination

  Self Pollination

Fertilization

Sexual Reproductive organs


	
STATE
 

5.1

5.3

· A1

· B1-2

5.5

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	Inquiry 9.1

Dissecting A Perfect Flower

1. Explain the difference between perfect and imperfect flowers.

2. Dissect a perfect flower, examine and identify its structures, 

a. Male Reproductive Structure: Stamen

· anther

· filament

b. Female Reproductive Structure: Pistil

· stigma

· style

· ovary

3. Observe pollen from an anther and an ovule from an ovary.

4. Explain what happens between the pollen and an ovule for a seed to be produced.

5. Demonstrate an understanding of the difference between cell division and meiosis.


	STC/MS Student Book

Readings:

Inquiry 9.1

Dissecting A Perfect Flower

Methods of Reproduction        (pgs. 113-115)

Inquiry 9.2

Pollinating the Fast Plant Flower

The Wonders of Flower Plants         (pgs. 116-119)
	


GOAL/OBJECTIVE: Demonstrate the ability to pollinate Fast Plant Flowers and understand the purpose of pollination and fertilization.                                                                                                             
     _
_____________________

ABACUS CORRELATED OBJECTIVE (S):________1,  43,  44,  45,  63 , 69   ______

______________________


	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES
MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	 Cont’ 

THEME: Continuing the Cycle

Lesson 9 Sexual Reproduction in Flowering Plants

Inquiry 9.1

Dissecting A Perfect Flower

Inquiry 9.2

Pollinating the Fast Plant Flower

CONTENT:

Perfect Flowers

Pollination

  Cross Pollination

  Self Pollination

Fertilization

Sexual Reproductive organs

The Cycle


	
STATE
 

5.1

5.3

· A1

· B1-2

5.5

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	Inquiry 9.2

Pollinating the Fast Plant Flower

1. Cross-pollinate all the Fast Plant flowers in the growing system.

2. Explain several ways in which flowers are pollinated in nature.

UPDATE ORGANISM CARD:
The Wisconsin Fast Plant


	
	


GOAL/OBJECTIVE:  Examine Leaf structure and the process of transpiration.






  
ABACUS CORRELATED OBJECTIVE (S):________1,  43,  44,  45,  63 , 69   ____________________    _____________


	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES
MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME: Continuing the Cycle

Lesson 10 leaf Structure and Transpiration

Inquiry 10.1

Observing and Drawing

Inquiry 10.2 Preparing A Model of a Stomatal Unit

Inquiry 10.3 Exploring Transpiration in Wisconsin Fast Plants

CONTENT:

Stomata

Guard Cells

Osmosis

Photosynthesis

	
STATE
 

5.1

5.3

· A1

· B1-2

5.5

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	Inquiry 10.1

Observing and Drawing

1. Draw and label accurately the stomatal unit from the epidermis of a lettuce leaf.

2. Student Sheet Template for Stomatal Unit Drawing. TE pg. 179

Inquiry 10.2 Preparing A Model of a Stomatal Unit

1. Demonstrate through the use of a model how guard cells operate to form a stoma.

2. Student Sheet Stomatal Unit Model                               TE (pgs. 180-181)

Inquiry 10.3 Exploring Transpiration in Wisconsin Fast Plants

1. Determine the volume of water that passes from the reservoir into the planter in twenty four hours.

2. Determine whether there is a relationship between the volume of water that passes from the reservoir into the planter in twenty four hours and the number of leavers on the plants.

3. Explain how the structure of a dicot leaf aids in the control of water flow in a plant.

4. Demonstrate an understanding that photosynthesis is the process during which green plants produce glucose.

5. Student Sheet Transpiration in Wisconsin Fast Plant Flowers TE (pgs. 182-184)

UPDATE ORGANISM CARD:
Lemna

Wisconsin Fast Plant


	STC/MS Student Book

Readings:

Looking at Leaves (pgs. 129-131)
	


GOAL/OBJECTIVE:  Observe protists for similarities and differences and explain the effects that microorganisms have had on world history.














  
ABACUS CORRELATED OBJECTIVE (S):________1,  43,  44,  45,  63 , 69   ______________________

_____

	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES
MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME: Continuing the Cycle

Lesson 11 Exploring Microorganisms

Inquiry 11.1

Exploring Living Protists

Inquiry 11.2 Observing and Drawing from Prepared Slides

Inquiry 11.3 Creating a Protist Cartoon

CONTENT:

Protist

· Classification
· Features
Microorganisms

Microbes
	
STATE
 

5.1

5.3

· A1

· B1-2

· D 1, 3

5.5

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	Inquiry 11.1

Exploring Living Protists

1. List and discuss five things that you know about microorganisms.

2. Observe four  species of living microorganisms

· Identify the animal like characteristics

· Identify the plant like characteristics.

Inquiry 11.2 Observing and Drawing from Prepared Slides

1. Accurately draw, label and estimate the length.

2. Student Sheet  Template for Protist Drawing              TE pg. 200

Inquiry 11.3 Creating a Protist Cartoon

1. Create a cartoon using Amoeba, Euglena or Paramecium as the main character.

2. Explain the importance to humans of the organisms that comprise Kingdom Monera

3. Read about the importance of microorganisms in history.

4. Read about the Kingdom Monera and its significance to humans

UPDATE ORGANISM CARD:
Amoeba

Euglena

Paramecium
	STC/MS Student Book

Readings:

The Fine Art of Naming Organisms (pgs 133-134)

Welcome to the Monera Kingdom! (pgs. 141-142)

Mighty Microbes            (pgs. 143-145)
	STC/MS Student CD-Rom

Protists




GOAL/OBJECTIVE: Observe the ponds previously created and compare and contrast the previous and current conditions of the pond .                                                                                    ___



___   ____________

ABACUS CORRELATED OBJECTIVE (S):________1,  43,  44,  45,  63 , 69   







	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES
MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:  Continuing the Cycle

Lesson 12 Revisiting the Pond

Inquiry 12.1 Observing and Drawing My Pond and It’s Microbes

Inquiry 12.2 Determining the Average Daily Increase in the Number of Lemna Fronds

CONTENT:

Ecosystem

· Animals

· Plants

· Protists

· Fungi

· Bacteria

· Physical and Chemical Environment

Macro-organisms

Microorganisms

Succession

Asexual Reproduction
	
STATE
 

5.1

5.3

· A1

· B1-2

· D 1, 3

5.5

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	Inquiry 12.1 Observing and Drawing My Pond and It’s Microbes

1. Observe and sketch the pond accurately with out the use of magnification.

2. Student Sheet My Pond and Its Organisms             TE (pgs. 209-211)

3. Accurately label biotic and abiotic things

4. Compare and contrast the pond at present with its conditions on the day it as created.

5. Observe, draw, and identify organisms in the pond using a compound microscope. Look for evidence of succession in the pond.

6. Student Sheet  TE (pgs. 212-213)

Inquiry 12.2 Determining the Average Daily Increase in the Number of Lemna Fronds

1. Determine the daily average increase in the number of Lemna minor fronds. 

2. Student Sheet Determining the Daily Average TE pg. 214


	STC/MS Student Book

Readings:

The Changing Pond (pgs. 152-154)

A Pond’s Hidden Life Pg. 155
	STC/MS
http://www.si.edu/nsrc


GOAL/OBJECTIVE:   Research: 1. How the structure of body parts influence the function and 2. vertebrates  typical habitat(s) .
















   
ABACUS CORRELATED OBJECTIVE (S):________1,  43,  44,  45,  63 , 69   ________       _______________________


	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES
MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME: Completing the Cycle

Lesson 13 Anchor Activity

Inquiry 13.1 Introducing the Research Project

CONTENT:

Evolution

Adaptations

Vertebrates body parts

Habitats for Survival
	
STATE
 

5.1

5.3

· A1

· B1-2

· D 1, 3

5.5

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	1. Read about factors that determine where an organism lives.

2. Select a vertebrate and conduct research to discover how the structure of its body parts influence the way these parts move.

3. Research the vertebrate habitat to discover the biotic and abiotic factors that might affect its ability to survive.

4. Share the findings with the class using an approved presentation method.

5. Decide whether the Daphnia’s rapid evolution support Charles Darwin’s ideas.

6. Demonstrate knowledge of habitats and their characteristics.

7. Student Sheets:

a. Anchor Activity Schedule TE pg. 229

b. List of Vertebrates TE (pgs. 230-233)

c. Anchor Activity Scoring Rubrics                  TE (pgs. 234-235) SG (pgs. 164-165)


	STC/MS Student Book

Readings:

Animals with Backbones             (pgs. 160-161)

Daphnia’s Change in Appetite                (pgs. 166-168)

Habitats                (pgs. 169-171)


	STC/MS Student Video 

Body By Design: Form and Function




GOAL/OBJECTIVE:  Design and conduct an inquiry to determine how long it takes mold to form on species. 

 
ABACUS CORRELATED OBJECTIVE (S):________1,  43,  44,  45,  63 , 69   ______________________



	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES
MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME: Completing the Cycle

Lesson 14 Investigating Fungi I- The Molds

Inquiry 14.1 Comparing Mold Formation on Two Types of Bread

Inquiry 14.2 Creating and Observing a Fungal Garden

CONTENT:

Fungi

Molds

· Types

· Environments

· Structure

Decomposition

Growth Inhibitors


	
STATE
 

5.1

5.3

· A1

· B1-2

· D 1, 3

5.5
NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	Inquiry 14.1 Comparing Mold Formation on Two Types of Bread

1. Observe a photo of “Mystery Prints” and agree on how they were formed.

2. Demonstrate knowledge of conditions favorable for mold growth.

3. Design and conduct an inquiry comparing the rate of mold formation on two types of bread.

4. Inquiry Master Mystery Print TE pg. 249

5. Student Sheet Comparing Mold Formation of Two Types of Bread TE (pgs 251-252)

Inquiry 14.2 Creating and Observing a Fungal Garden

1. Observe and document the progress of mold formation in a fungal garden.

2. Explain how mold develops from spores, the asexual reproductive structure of fungi.

3. Explain the importance of fungi as decomposers

4. Inquiry Master  A Fungal Garden- Recipe for Decomposition

UPDATE ORGANISM CARD:
Bread Mold


	STC/MS Student Book

Readings:

There’s A Fungus Among Us (pgs. 177-179)
	STC/MS http://www.si.edu/nsrc


GOAL/OBJECTIVE: Design and conduct an inquiry to investigate which substances promote activity in a member of the Fungi kingdom, yeast.                 


                                                                                     _________________

ABACUS CORRELATED OBJECTIVE (S):________1,  43,  44,  45,  63 , 69   ____________           _________________________

	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES
MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME: Completing the Cycle

Lesson 15 Investigating Fungi II

Inquiry 15.1 Exploring Yeast Cell Activity

CONTENT:

Yeast 

Fermentation


	
STATE
 

5.1

5.3

· A1

· B1-2

· D 1, 3

5.5
NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	Inquiry 15.1 Exploring Yeast Cell Activity

1. Design and conduct an inquiry to investigate substances that will or will not promote yeast activity.

2. Explain in terms of fermentation the effects of adding yeast to a solution of warm water and sugar.

3. Explain how different kinds of yeasts can be either helpful or harmful to humans.

4. Observe evidence of yeast activity.

5. Student Sheet  Investigating the Effect of Two Substances on Yeast Activity TE (pgs. 261-265)

UPDATE ORGANISM CARD:
Yeast
	STC/MS Student Book

Readings:

Introducing Yeasts (pgs. 181-182)

YEAST: Rising to the Occasion                  (pgs. 186-187)
	STC/MS

http://www.si.edu/nsrc


GOAL/OBJECTIVE: Identify the characteristics of the Daphnia  through the use of a microscope.



 
ABACUS CORRELATED OBJECTIVE (S):________1,  43,  44,  45,  63 , 69   ______



__________


	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES
MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME: Completing the Cycle

Lesson 16 Introducing Daphnia

Inquiry 16.1 Preparing a Scientific Drawing of a Daphnia

Inquiry 16.2  Exploring the Effects of Alcohol and Cola Solutions on the Heart Rate of Daphnia

CONTENT:

Daphnia

· Structures

· Transparent

· Affects of chemicals

Crustaceans


	
STATE
 

5.1

5.3

· A1

· B1-2

5.5

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	Inquiry 16.1 Preparing a Scientific Drawing of a Daphnia

1. Observe, sketch and measure a Daphnia.

2. Identify and label the major structures of the Daphnia.

3. Student Sheet  Template for Daphnia Drawing

Inquiry 16.2  Exploring the Effects of Alcohol and Cola Solutions on the Heart Rate of Daphnia

1. Determine the average rate of a Daphnia under various conditions

2. Student Sheet s 

a. Tables for recording Heartbeats of Daphnia

b. Effects of Alcohol and Cola Solutions on the Heart Rate of Daphnia

UPDATE ORGANISM CARD:
Daphnia


	STC/MS Student Book

Readings:

The Transparent Water Flea (pg. 193)
	


GOAL/OBJECTIVE:  Examine the Hydra by observing its reactions to stimulates and asexual reproduction.

  
ABACUS CORRELATED OBJECTIVE (S):________1,  43,  44,  45,  63 , 69   ____________

      ________________

	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES
MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME: Completing the Cycle

Lesson 17 Exploring the Hydra

Inquiry 17.1 Observing  and Sketching a Hydra

Inquiry 17.2 Feeding the Hydra

Inquiry 17.3

Sketching a Budding Hydra

CONTENT:

Invertebrates

Stimuli

Budding


	
STATE
 

5.1

5.3

· A1

· B1-2

5.5

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	Inquiry 17.1 Observing  and Sketching a Hydra

1. Use a microscope to observe, draw, label and measure a Hydra

2. Student Sheet Template for Hydra Drawing            TE pg. 289 

Inquiry 17.2 Feeding the Hydra

1. Observe a Hydra’s method of capturing and ingesting food.

2. Observe a Hydra’s response to a stimulus

Inquiry 17.3

Sketching a Budding Hydra

1. Draw a Hydra preserved in the act of budding.

2. Student sheet Template for Hydra Budding Drawings TE (pgs. 290-292)

UPDATE ORGANISM CARD:
Hydra


	STC/MS Student Book

Readings:

The Hydra: Up Close and Personal         (pgs. 199-201)

Jellyfish Get A Bad Rap (pgs. 202-203)
	


GOAL/OBJECTIVE: Manage inquiries about genetics. Harvest the Fast Plant Seeds, determine the average number of seeds per pod, set up for seed germination and make predictions.



                  



 
ABACUS CORRELATED OBJECTIVE (S):________1,  43,  44,  45,  63 , 69   _______            ______________________


	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES
MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME: Completing the Cycle

Lesson 18 he Nest Generation: Part 1

Inquiry 18.1 Harvesting Your Seeds

Inquiry 18.2 Preparing Fast Plant Seeds for Germination

CONTENT:

Harvesting seeds

Germination

Genetic Make up

Seed Dispersal
	
STATE
 

5.1

5.3

· A1

· B1-2

· D 1, 3

5.5

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature 
	1. Recognize and explain the pod as a fruit and the fruit as a package for seeds.

2. Develop a list of ways that seeds are dispersed in a nature.

3. Determining and record the average number of seed pods produced by the Wisconsin Fast Plant.

4. Determine and record the average number of seeds per pod from the Wisconsin Fast Plant.

5. Harvest the F2- generation Wisconsin Fast Plant seeds and set them up for germination.

6. Predict the number of purple-pigmented offspring of F2- generation Wisconsin Fast Plant.

7. Explain the relationships between the life cycles of Wisconsin Fast Plant and Cabbage White Butterflies.

8. Student Sheet  Wisconsin Fast Plant  Seeds Data  TE (pgs. 301-302)


	STC/MS Student Book

Readings:

Growing Seedless Fruits (pgs. 209-210)

Botany’s Father            pg. 211

The Cabbage White Butterfly                     (pgs. 212-215)
	


GOAL/OBJECTIVE: Simulate involving the major concepts and process of heredity. 






ABACUS CORRELATED OBJECTIVE (S):________1,  43,  44,  45,  63 , 69   ______


    _____________


	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES
MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME: Completing the Cycle

Lesson 19 The Next Generation: Part 2- Secrets Revealed

Inquiry 19.1 Observing the New Sprouts

Inquiry 19.2 Making It More Personal

Inquiry 19.3 Introducing Clyde and Claire

CONTENT:

Inherited Traits

Alleles

Genotype

Homozygous

Heterozygous

Phenotype

Meiosis

Pun net Square


	
STATE
 

5.1

5.3

· A1

· B1-2

· D 1, 3

5.5

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	1. Observe the Wisconsin Fast Plant Sprouts for clues about an inherited trait.

2. Demonstrate how certain genes interact in pairs to express dominant or recessive traits.

3. Discover by experimentation how Gregor Mendel established the fundamentals of heredity.

4. Observe evidence of the advantage of using large sample sizes when conducting an inquiry.

5. Show how large sample sizes may increase the accuracy of an experiment’s results.

6. Identify and demonstrate an understanding of homozygous and heterozygous gene pairs.

7. Participate in a simulation of meiosis and fertilization.

8. Demonstrate understanding of meiosis.

9. Demonstrate an understanding of the difference between genotype and phenotype by determining an offspring’s phenotype after fertilization.

10. Use a Pun net square to show how genes may pair during a genetic cross.

11. Explain why a Pun net Square is a probability tool and not an absolute predictor of offspring traits.

12. Use the Ratio of purple to green F2- generation Wisconsin Fast Plant to determine the genotype of their parents.

13. Create a cartoon character with specific traits determined by random pairing of genes.

14. Create a cartoon offspring based on the genotypes of its parents.


	STC/MS Student Book

Readings:

Mendel’s Discovery (pgs. 226-227)

Mendel’s State of Traits in a Pea Plant (pgs. 228-229)

Heredity- Passing It On (pgs. 230-231)

What Are the Chances? (pg.232)

Hello, Dolly!             (pgs. 233-235)
	


GOAL/OBJECTIVE: Simulate the major concepts and process of heredity. 




           
  
ABACUS CORRELATED OBJECTIVE (S):________1,  43,  44,  45,  63 , 69   _______________________
_____________

	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES
MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	Cont’

THEME: Completing the Cycle

Lesson 19 The Next Generation: Part 2- Secrets Revealed

Inquiry 19.1 Observing the New Sprouts

Inquiry 19.2 Making It More Personal

Inquiry 19.3 Introducing Clyde and Claire

CONTENT:

Inherited Traits

Alleles

Genotype

Homozygous

Heterozygous

Phenotype

Meiosis

Pun net Square

	
STATE
 

5.1

5.3

· A1

· B1-2

· D 1, 3

5.5

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	Student Sheets

· Stem and Leaf Color in Wisconsin Fast Plant              TE pg. 319

· Traits, Meiosis, and Fertilization- Male TE pg. 320

· Traits, Meiosis, and Fertilization- Female                TE (pgs. 321-322)

· Introducing Clyde and Claire – Facial Traits                TE pg. 323

· Introducing Clyde and Claire – Determining Offspring Traits TE (pgs. 324-327)

· Introducing Clyde and Claire – Cartoon Facial Traits TE (pgs. 328-329)


	
	


GOAL/OBJECTIVE: Create a graphical and written dichotomous key for thirteen organisms and the organism photo cards.    
ABACUS CORRELATED OBJECTIVE (S):________1,  43,  44,  45,  63 , 69   ________                          _____________________


	THEME/CONTENT

Organisms-From Macro to Micro
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES
MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME: Completing the Cycle

Lesson 20 The Key to Organisms-An  Assessment

Inquiry 20.1 Creating Dichotomous keys

Inquiry 20.2 Creating a Dichotomous key for Thirteen Organisms

CONTENT:

Classification of organisms according to similarities and differences.

Key


	
STATE
 

5.1

5.3

· A1

· B1-2

· D 1, 3

5.5

NATIONAL 

A Inquiry

C Life 

E Technology

F Per/Social

G Hist/Nature


	1. Develop written dichotomous keys for various organisms pictured on the Student Sheets.

2. Create a graphical dichotomous keys for thirteen on the organisms in the photo cards.

3. Develop a written dichotomous key from the graphical dichotomous key.


	STC/MS Student Book

Readings:

One of the Biggest Places On Earth           (pgs. 241-243)
	


National Science Content Standards

Force And Motion (FOSS)
The Force and Motion Course for grades 6 – 8 supports the following National Science Educational Standards.
SCIENCE AS INQUIRY
Develop students’ abilities to do and understand scientific inquiry.

· Identify questions that can be answered through scientific investigations.

· Design and conduct a scientific investigation.

· Use appropriate tools and techniques to gather, analyze, and interpret data.

· Develop descriptions, explanations, predictions, and models using evidence.

· Think critically and logically to make the connections between evidence and explanations.

· Recognize and analyze alternative explanations and predictions.

· Communicate scientific procedures and explanations.

· Use mathematics in scientific inquiry.

· Understand that different kinds of questions suggest different kinds of scientific investigations; current knowledge guides scientific investigations, mathematics and technology are important scientific tools.

· Understand that scientific explanations emphasize evidence. 
PHYSICAL SCIENCE

Develop students’ understanding of motions and forces
· The motion of an object can be described by its position, direction of motion and speed.  Motion can be measured and represented on a graph.
· An object that is not being subjected to a (net) force will continue to move at a constant speed.
· If more than one force acts on an object along a straight line, then the forces will reinforce or cancel one another, depending on their direction and magnitude.  Unbalanced forces will change the speed or direction of an object’s motion.

HISTORY AND NATURE OF SCIENCE

Develop students’ understanding of the nature of scientific inquiry and appreciation of the history of science.

· Scientists formulate and test their explanations of nature, using observation, experiments, and theoretical and mathematical modes.  Although all scientific ideas are tentative and subject to change and improvement in principle, for most major ideas in science, there is much experimental and observational confirmation.  Those ideas are not likely to change greatly in the future. 
FORCE AND MOTION OUT LINE (FOSS)

GOAL/OBJECTIVE:  Observe and describe motion, determine distance using reference points, define terms gather information, graph data and analyze results. ___________________________________________________

ABACUS CORRELATED OBJECTIVE (S):_154, 155, 216, 220, 221, 222, 223, 224, 225, 236, 243, 246, 254,  255,  261. 

	THEME/CONTENT

FORCE & MOTION
(FOSS)

	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES
MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

FORCE & MOTION 
(FOSS)
Investigation – 1:

Here to There 

CONTENT:

Part 1:

Fly Air Trolleys 

· Motion

· Position – initial & final

· Distance 

· Change of position – Delta

· Distance equation  


	
STATE
 

5.1 

   A 2, 3, 4

   B 1

   C  1, 2

5.3 

   A  1

   B  1,  2

   D  1

5.4

   B  1

   C  1,  2

NATIONAL 

A  Inquiry

B  Physical    

    Science

E Technology 

F  Personal &     Social Perspectives.

G  History & Nature of Science

	Part 1:

Fly Air Trolleys 

· Collect and share ideas on motion.

· Construct air trolleys. – Air – Trolley Construction Lab. Note Book Page 5.

· Observe & discuss Trolley Flights.

· Recognize initial and final position to determine distance.

· Understand that Delta represents change. 

· Develop a distance equation  d = xf – xi.

· Calculate flight distances – Flight Distances Lab. Note Book Page 7.

· Record definitions – Terms Definitions & Symbols Lab. Note Book Page 1.

Assessment:    Student Sheet Flight Distances Lab. Note 

                         Book Page 7.

Refer    Assessment Teacher Guide Page 419.   


	Reference Reading

· Foundations of Physical Science 


	www.fearofphysics.com 

http://www-spof.gsfc.nasa.gov/stargaze/Snewton.htm 




GOAL/OBJECTIVE:__                                   Investigation – 1  Here to There        Cont…….                __________

ABACUS CORRELATED OBJECTIVE (S):____________________________________________________ 

	THEME/CONTENT

FORCE & MOTION

(FOSS)
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	CONTENT:

Part 2:

Air Trolley Graphs 

· Relation between winds and distance.
· Graphing – variables independent & dependent 
CONTENT:

Part 3:

Road Races

· Reference Point 


	
	Part 2:    Air Trolley Graphs 

· Design an experiment to show the relationship between the number of winds on the rubber band and the distance traveled Air Trolley Distance Graph – Lab Note Book Page 9.

· Record the winds.

· Conduct trials and record the distance traveled.

· Collect data and graph results -- Number of winds v/s distance. 

· Draw conclusion

Assessment: Student Sheet Air Trolley Distance Graph Lab. Note Book Page 9.

Refer    Assessment Teacher Guide Page 420.

Part 3:   Road Races

· Complete Road Races  A & B – Lab. Note Book Page 10 &11

· Identify reference points.

· Use distance equations.

· Compare distances traveled. 

Assessment:   

· Student Sheets Road Races Lab. Note Book Page 10 & 11.

Refer    Assessment Teacher Guide Page 421

Assessment:   

· Mid Summative Exam -1 Teacher Guide Assessment Masters page 485 to 487. 

Refer    Assessment Teacher Guide Page 423 to 425


	
	FOSS CD-ROM

Part -3
Moving Along




GOAL/OBJECTIVE: _Conduct investigations, gather data on distance and time, determine speed, organize data and analyze distance verses time graphs. ____________________________________________________________

ABACUS CORRELATED OBJECTIVE (S):_154,   155,   220 -- 225,   236,   243,   244,   246,   254,   255,   261 

	THEME/CONTENT

FORCE & MOTION

(FOSS)
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

FORCE & MOTION

(FOSS)

Investigation – 2:

Speed 

CONTENT:

Part 1:

Who Got There First

· Speed

· Equations to calculate speed and distance. 

Part 2:

Time Travel 

· Time interval

· Equations to calculate speed and distance. 


	
STATE
 

5.1 

   A 2, 3, 4

   B 1

   C 1, 2

5.3 

   A 1 

   B 1, 2

5.4 

   B 1

NATIONAL 

A  Inquiry

B  Physical    

    Science

E Technology 

F  Personal & 

    Social 

    Perspectives
G  History & Nature of Science
 
	Part 1:

Who Got There First 

· Discuss which vehicle got to its final position first -- time taken to cover the distance.  Transparency -- 5 First Arrival.

· Symbol of speed and its unit -- distance per unit time. 

· Read clock dials to determine time.

· Complete Lab Note Book Page 13, 14, 15 -- Who got there first.

 Assessment:    Student Sheets  -- Who Got There First Race 1, 2 & 3 

Refer  Teacher Guide Assessment page 426 

Part 2:

Time Travel 

· Discuss Transparency 7 Time Travel

· Work on Time Travel Sheets – Lab Note Book Page 16 & 17.  Refer Teacher Guide Answer Masters Page 352,   353 

· Solve problem to calculate speed.

· Derive equations 

1. To calculate speed v = d ÷ ∆t

2. To calculate distance d = v x  ∆t


	Readings FOSS: 

Force & Motion  Resource Book.
 Part 1:

Who Got There First
Time: The Infinite Line Page 1 & 2

Reference Reading

· Contemporary Physics – McGraw-Hill

 Part 2:

Time Travel 
First in flight page 3 – 6  

Reference Reading

· Contemporary Physics – McGraw-Hill

 
	www.fearofphysics.com 

http://www.csgnetwork.com/csgtsd.html  

 


GOAL/OBJECTIVE:_____________________ Investigation – 2:       Speed              Cont….._________________

ABACUS CORRELATED OBJECTIVE (S):___________________________________________________________


	THEME/CONTENT
FORCE & MOTION

(FOSS)
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	Part 3:

Measuring Time & Distance  

· Motion 

· Position

· Average Speed


	
STATE
 

NATIONAL 
	· Review symbols v = speed

                                d = distance 

                                      ∆t = time

· Record definitions and equations Lab Note Book Page 1 & 3

· Practice problems – Student Sheets – Speed & Distance Practice A  & B -- Lab Note Book Page 18 & 19.

Refer  Teacher Guide Answer Masters Page 354,   355 

Assessment: 

1. Student Sheets Time Travel A & B – Lab Note Book page 16 & 17. 

      Refer  Teacher Guide Assessment page 427

2. Response Sheet – Speed Lab Note Book page 21

         Refer  Teacher Guide Assessment page 428

Part 3:

Measuring Time & Distance  

· Practice using stop watches – start, stop, reset. 

· Set-up ramps

· Conduct the investigation.

· Record data on the Student Sheet – Speeding Down Slopes – Lab. Note Book page 23.

· Calculate average speed of the car – Total distance divided by the total time taken to travel the distance.
	Part 3:

Measuring Time & Distance  

How Fast Do Things Move?  Page 7 & 8
	


GOAL/OBJECTIVE: _____________________ Investigation – 2:       Speed              Cont….._________________
ABACUS CORRELATED OBJECTIVE (S):_______________________________________________________________

	THEME/CONTENT
FORCE & MOTION

(FOSS)
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	
	
	· Record definition of Average Speed on Student Sheet – Terms Definitions & Symbols – Lab Note Book page 1

· Graphs results, 
Assessment:    

1. Quick Write

   Refer Teacher Guide Assessment page 422

2. Student Sheet Speeding Down Slopes – Lab Note Book page 23

   Refer Teacher Guide Answer Masters page 358

3. Mid – Summative Exam 2 Teacher Guide Assessment Masters page 489 & 490. 

            Refer Teacher Guide Assessment page 430 – 432


	
	


GOAL/OBJECTIVE: _Use tools to gather and organize data to solve problems involving unknown qualities, analyze and represent speed to solve problems __________________________________________________________

ABACUS CORRELATED OBJECTIVE (S):_154, 155, 220 – 225, 236, 243, 246, 254, 255, 261.________
	THEME/CONTENT

FORCE & MOTION

(FOSS)
	STATE /

NATIONAL
STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

FORCE & MOTION

(FOSS)

Investigation – 3: Comparing Speeds.

CONTENT:

Part 1:

Walk / Run Race  

· Average Speed 

· Distance and time graphs

· Time head start

· Position head start


	
STATE
 

5.1 

   A 2, 3, 4

   B 1

   C 1, 2

5.3 

   A 1

   B 1, 2

   D 1

5.4 

   B 1

5.7 

   A 1

NATIONAL 

A  Inquiry

B  Physical    

    Science

E Technology 

F  Personal & 

    Social 

    Perspectives
G  History & Nature of Science

	Part 1:

Walk / Run Race 

· Plan & conduct an outdoor investigation to acquire time and distance data to determine their own average walking and running speeds.

· Process data and prepare graphs – Student Sheet Walk and Run Speeds – Lab. Note Book page 26.

      Refer Teacher Guide Answer Masters page 361

· Discuss results.

· Set up a race in which the runner and walker cross the finish line at the same time and determine a head start.

· Discuss the challenge – both time head start and position head start.

· Complete Student Sheet -- Walk and Run Races – Lab. Note Book page 27.

      Refer Teacher Guide Answer Masters page 362.

· Discuss a photo finish.

· Work on the Photo Finish Program -- Computer Races to determine speed, read graphs and determine head start.

· Record results Student Sheet -- Photo Finish Results – Lab Note Book page 29.

 Assessment:    Print data sheet

     Refer Teacher Guide Answer Masters page 363

            Refer Teacher Guide Assessment page 433
	Readings FOSS: 

Resource Book.
 Part 1:

Walk / Run Race  
Reference Reading

· Contemporary Physics – McGraw-Hill


	Foss Multi-Media Photo Finish

 


GOAL/OBJECTIVE: _____________________ Investigation – 3:       Comparing Speeds              Cont….._____
ABACUS CORRELATED OBJECTIVE (S):___________________________________________________________


	THEME/CONTENT
FORCE & MOTION

(FOSS)
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	Part 2:

Boat Races:  

· Steeper the slope faster the speed. 

Part 3:

Iditarod  

· Average Speed

· Acquire distance and time data


	 
	Part 2: Boat Races:  

· Conduct investigation to compare the speed of boats.

· Use the speed equation to compute speeds and compare.

· Make distance versus time graphs on one grid and compare the slopes.  Student Sheet Boat Speed Graphs – Lab Note Book page 31.

· Practice problems to compare speed by looking at the graph.

· Practice problems to find the distance, time, speed and average speed.

· Work on Response Sheet – Comparing speeds – Lab Note Book page 33 

     Refer Teacher Guide Answer Masters page 365

            Refer Teacher Guide Assessment page 434

Part 3:  Iditarod  

· Gather information on the Iditarod dog sled race to determine average speed for the winning team.

· Work on the Student Sheet – Iditarod – Lab. Note Book page 35.

· Discuss answers.

· Read Iditarod The Last Great Race On Earth – Resource book pages 11 –16.

· Watch Video Sled Dogs: An Alaskan Epic.

Assessment:    Mid Summative Exam 3 Teacher Guide Assessment Masters page 491 – 493 

Refer Teacher Guide Assessment page 435 – 437. 


	Readings FOSS: 

Resource Book.
 Part 2:
 Boat Races:

Readings FOSS: 

Resource Book.
Part 3: 

Iditarod

Iditarod The Last Great Race On Earth.

Storm Run: The story of the first woman to win the Iditarod sled race.
	Foss Multi-Media Graphing

Part 3: 

Video: 

Sled Dogs: An Alaskan Epic

www.pbs.org/wnet/nature/index.html 


GOAL/OBJECTIVE: Learn to graph  motion, analyze, complex motion into legs, compare position and distance graphs, extract data from word problems, create data tables and construct motion graphs._____________________
 ABACUS CORRELATED OBJECTIVE (S): 154, 155, 220 -- 225, 246, 254, 255, 261 _______________

	THEME/CONTENT

FORCE & MOTION

(FOSS)


	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

FORCE & MOTION

(FOSS)

Investigation – 4: Representing Motion

CONTENT:

Part 1:

Show Time  

· Distance 

· Displacement

· Complex motion events 

· Position graphs

· Distance graphs

· Legs


	
STATE
 

5.1 

   A 2, 4

   B 1

   C 1, 2

5.3 

   A 1

   B 1, 2

   D 1

5.4 

   B 1

5.7 

   A 1

NATIONAL 

A  Inquiry

B  Physical    

    Science

E Technology 

F  Personal & 

    Social 

    Perspectives 
G  History & Nature of Science

	Part 1: Show Time  

· Discuss complex motion events.

· Work on Work Sheets Show Time – Lab Note Book page 36 – 37.

· Extract and organize information from the story.

· Plot the data on a position versus time graph.

· Plot a distance graph.

· Review graphs – Transparency 15.

· Read Motion Review -- Resource Book page 17 – 19.

· Compare displacement and distance.

· Write definition of displacement on Student Sheet Terms Definitions and Symbols – Lab Note Book page 1.  

· Read and interpret graphs Transparency – 16.

· Read the story Clancy’s Afternoon.

· Complete data Student Sheets Clancy’s Afternoon A & B -- Lab. Note Book page 38 – 39. 

· Read Motion Review Resource Book Page 17—19.

Assessment:   

· Student Sheets Clancy’s Afternoon A & B -- Lab. Note Book page 38 – 39. 

       Refer Teacher Guide Assessment page 439

      Refer Teacher Guide Answer Masters page 371 – 372.

· Student Sheets – Show Time Lab Note Book page 36 – 37.

      Refer Teacher Guide Assessment page 438

      Refer Teacher Guide Answer Masters page 369 – 370.

      
	Readings FOSS: 

Resource Book.
Part 1:

Show Time 
Motion Review 

	Part 1:

Show Time 
http://www.physics-net.com/force/sf500.htm 

http://csep10.phys.utk.edu/astr161/lect/history/newton3laws.html 

 


GOAL/OBJECTIVE: :_____________________ Investigation – 4:       Representing  Motion              Cont…..___
ABACUS CORRELATED OBJECTIVE (S):___________________________________________________________


	THEME/CONTENT

FORCE & MOTION

(FOSS)


	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	Part 2:

Leisurely Walks   

· Narrative accounts into graphic representations

· Difference between distance and displacement 


	
	Part 2:

Leisurely Walks   

· Collect data from their own Leisurely Walks.   Student Sheet Leisurely Walks – Lab. Note Book page 41.

Refer Teacher Guide Answer Masters page 374.

· Discuss to review data Transparency 19.

· Plot the data to make the position graphs and share results.

· Plot the data to make distance graphs.

· Complete Student Sheets – Road Trip & Road Trip Graphs – Lab Note Book page 42 & 43.

Refer Teacher Guide Answer Masters page 375--376

· Plot the data on a position versus time graph.

· Complete Response Sheet – Lab note Book page 45

· Read Treasure Hunt Resource Book page 20 – 26 and answer questions.

Refer Teacher Guide Answer Masters page 373.

Assessment:   

· Response Sheet Lab Note Book page 45

      Refer Teacher Guide Answer Masters page 377.

   
	Readings FOSS: 

Resource Book.
Part 2:

Leisurely Walks 
Boston Treasure Hunt 


	 


GOAL/OBJECTIVE: :_____________________ Investigation – 4:       Representing  Motion              Cont…..___
ABACUS CORRELATED OBJECTIVE (S):___________________________________________________________


	THEME/CONTENT
FORCE & MOTION

(FOSS)
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	Part 3:

Motion Stories   

· Narrative accounts from graphic representation 


	
	Part 3:

Motion Stories   

· Analyze graphs

· Generate a narrative from a graphic representation Work Sheet Graph a Motion Event– Lab Note Book page 46.

· Generate a graph from a narrative account.

· Use multimedia activity.

· Read Riding on Springer Hill 27 – 31 and answer questions.

Refer Teacher Guide Answer Masters page 380.

Assessment:   

· Mid Summative Exam 4 Teacher Guide Assessment Masters page 494 -- 495.

      Refer Teacher Guide Assessment page 441 – 442 


	Readings FOSS: 

Resource Book.
Part 3:

Motion Stories 
Read Riding on Springer Hill 

	Part 3:

Multi Media Motion Stories 

 


GOAL/OBJECTIVE: _Students differentiate between constant velocity and acceleration, organize, process and graph data for analysis, investigate the effect of mass on acceleration._____________________________________ _____________

ABACUS CORRELATED OBJECTIVE (S):___ 154, 155, 220 -- 225, 237, 238, 243, 244, 246, 248, 254,255, 261 __________


	THEME/CONTENT
FORCE & MOTION

(FOSS)
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

Investigation 5: Acceleration

Part 1: 

Faster and Faster

Part 2: 

Mechanical Dotcar

CONTENT:

Acceleration

Velocity
	
STATE
 

5.1 

   A 2, 3, 4

   B 1, 2, 3

   C 1, 2

5.3 

   A 1

   D 1, 2

5.4 

   B 1

   C 1

5.7 

    A 1, 2  
NATIONAL 

A  Inquiry

B  Physical    

    Science

E Technology 

F  Personal & 

    Social 

    Perspectives 
G  History & Nature of Science

	Part 1: Faster and Faster

· Experience acceleration by walking/running measured courses.

· Explain the difference between constant velocity and acceleration.

· Student Sheet: Comparing Tracks (pgs. 48-49)

1. Fill in the data tables 

2. Graph the data 

3. Reflect on the experience

· Write equations

Part 2: Mechanical Dotcar

· Use a mechanical Dotcar to gather position and time data for analysis.

1. Think about the tap interval

2. Calculate the time interval

3. Revisit the inquiry questions

4. Plan an experiment.

5. Conduct the experiment

· Make and use data tables and graphs to determine acceleration.

· Identify and interpret graphs to explain accelerating motion.

· Student sheet: Rolling Dotcar (pg. 51)

· Assessment Chart for Investigation 5
	Force and Motion Resource Book:

Faster and Faster     pg. 32
	http://library.thinkquest.org/10796/ch3/ch3.htm       




GOAL/OBJECTIVE:_ __________________________Investigation – 5        Acceleration      Cont….. __________.    _

ABACUS CORRELATED OBJECTIVE (S):___________________________________________________________


	THEME/CONTENT
FORCE & MOTION

(FOSS)
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

Investigation 5: Acceleration

Part 3: Dots and Motion

CONTENT:

Acceleration

Velocity
	
	Part 3: Dots and Motion 

· Make and use data tables and graphs to determine acceleration.

· Explain the difference between constant velocity and acceleration.

· Identify and interpret graphs to explain accelerating motion.

· Analyze various video motion events using the Dotmaker program.

1. Place dots on the video and extract position and time data from the action.

2. Graph and interpret the motion seen in the videos.

· Student sheets: 

1. X car and Z car ( pgs. 52-53)

2. Dotmaker (pgs. 54-55)

3. Acceleration Practice ( pgs. 58-59)

· F. Assessment: Response Sheet- Acceleration (pg 57)


	
	Force and Motion CD-Rom:

Dotmaker




GOAL/OBJECTIVE:_ __________________________Investigation – 5    Acceleration    Cont…..__________.    _

ABACUS CORRELATED OBJECTIVE (S):___________________________________________________________


	THEME/CONTENT
FORCE & MOTION

(FOSS)
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

Investigation 5: Acceleration

Part 4: 

Cars and Loads

CONTENT:

Acceleration

Velocity
	
	Part 4: Cars and Loads 

· Use an electronic Dotcar to gather position and time data for analysis.

1. Determine the masses

2. Record data electronically and transfer it to a computer for organization and display.

3. Graph the data

· Discuss the effects of mass and angle of slope on the acceleration of rolling cars.

· Make and use data tables and graphs to determine acceleration.

· Student sheet: Cars and Loads (pgs. 60-61)

· Assessments:

1. Assessment chart for Investigation 5

2. Mid-Summative Exam 5


	Force and Motion Resource Book:

The Other Great Race: Armadillo and Hare (pg. 36)

The Making of a Dotcar (pg. 41)
	Force and Motion CD-Rom:

Dotcar software


GOAL/OBJECTIVE: Students explore the concept of force, measure force use scientific tools and investigate frictional force. 
ABACUS CORRELATED OBJECTIVE (S):_154, 155, 159, 160, 220 -- 225, 236 -  238, 243, 244, 246, 248, 254,255, 261 ________

	THEME/CONTENT
FORCE & MOTION

(FOSS)
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

Investigation 6: 

Force

Part 1:

Push and Pull
Part 2: 

Friction

Part 3:

Forces in Action

Part 4: 

Multimedia Force Bench

CONTENT:

Force

Exert

interaction


	
STATE
 

5.1 

   A 2, 3, 4

   B 1, 2, 3

   C 1, 2

5.3 

   A 1

   D 1, 2

5.4 

   B 1

   C 1

5.7 

    A 1, 2  

NATIONAL
A  Inquiry

B  Physical    

    Science

E Technology 

F  Personal & 

    Social 

    Perspectives 
G  History & Nature of Science

	Part 1: Push and Pull

· Complete a quick write on motion. 

· Construct a pusher

· After using the pushers students should be able to: 

1. Describe what they did with the pushers.

2. Tell how much force they exerted

3. What, it anything moved.

· Conduct the investigation after adding a pull hook. Students should understand:

1.   The greater the mass, the more force you need to exert to move it.

a. The pulling force needed to move a mass is the same as the pushing force.

b. Equal forces try to move an object in opposite directions and cancel each other out.

c. Forces exerted on an object will cause an object to move.

· Student sheet: 

a. Pusher Assembly (pg. 63) 

b. Pushes and Pulls (pgs. 64-66)

· Assessments: 

a. Chart for Investigation 6

b. Quick write on motion


	
	http://www.beyondbooks.com/psc91/4b.asp?pf=on  
http://www.beyondbooks.com/psc91/4b.asp       




GOAL/OBJECTIVE:   _____________________Investigation – 6     Force
Cont….
__________________

ABACUS CORRELATED OBJECTIVE (S):___________________________________________________________


	THEME/CONTENT
FORCE & MOTION

(FOSS)
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

Investigation 6: 

Force

Part 1:

 Push and Pull

Part 2:

 Friction

Part 3:

Forces in Action

 Part 4:

 Multimedia Force Bench

CONTENT:

Direction

Force

Exert

Interaction

Mass

Motion

Newton (spring) Scale


	
	Part 2: Friction

· Construct a sled using cardboard. Students should be able to understand and explain that :

a. friction is a force between surfaces in contact

b. Friction resists motion

c. It varies with mass and can be reduced with rollers

· Use a Newton scale to measure force

· Process the data collected

· Student sheet: 

d. Pushes and Pulls (pgs. 64-66)

e. Forces and Sleds (pg. 67)

·  Assessments: Chart for Investigation 6


	
	


GOAL/OBJECTIVE: ______________________Investigation – 6   Force    Cont….
______________________
ABACUS CORRELATED OBJECTIVE (S):___________________________________________________________


	THEME/CONTENT

FORCE & MOTION

(FOSS)
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	Part 1: 

Push and Pull

Part 2:

 Friction
Part 3: 

Forces in Action

Part 4: 

Multimedia Force Bench

CONTENT:

Force

Friction

Net Force
	
	Part 3: Forces in Action  

A. Net force is the sum of all the forces acting on a mass. If the net force is:

a. Positive: the object moves to the right.

b. Negative: the object moves to the left.

c. Zero: no change of motion   

B. A net force applied to a mass results in acceleration.

C. Friction is a force that acts to resist movement.

D. Analyze illustrations of forces in action.

E. Explain net force.

F. Describe acceleration as a result of net force.

G. Student sheet: 

a. Forces on Carts (pgs. 68-69)

b. Forces and Sleds (pg. 67)

H. Assessments: 

a. Chart for Investigation 6

b. Response sheet- Force (pg. 71)

Part 4: Multimedia Force Bench 

A. Use multimedia simulations to investigate force and motion. 

B. Describe the motion of the sled and the relationship between the magnitude of the force and the length of time it was applied. 

C. Student sheet: Force Bench Experiment  (pg.73)

D. Assessments: 

a. Chart for Investigation 6

b. Quick Write (Part 1)

c.  Mid Summative Assessment 6


	Force and Motion Resource Book:

Aristotle, Galileo, & Newton (pg. 50)

Force and Motion Resource Book:

Force Bench: Free Experimentation (pg.53)
	Force and Motion CD-Rom:

Force Bench


GOAL/OBJECTIVE: Students quantify the force due to gravity and establish the relationship between force and mass, determine acceleration due to gravity and use dot cars to replicate Galileo’s experiments________________________

ABACUS CORRELATED OBJECTIVE (S):159, 160, 161, 214, 216, 220 -- 225, 236, 238, 243, 244, 246, 248, 254,255, 261 – 263. 

	THEME/CONTENT
FORCE & MOTION

(FOSS)
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

Investigation 7: Gravity

Part 1: Force of Gravity

Part 2: Life-Raft Drop

Part 3: Galileo’s Discovery

CONTENT:

Acceleration

Free Fall

Gravity

Velocity
	
STATE
 

5.1 

   A 2, 3, 4

   B 1, 2, 3

   C 1, 2

5.3 

   A 1

   D 1, 2

5.4 

   B 1

   C 1

5.7 

    A 1, 2  

NATIONAL 

A  Inquiry

B  Physical    

    Science

E Technology 

F  Personal & 

    Social 

    Perspectives 
G  History & Nature of Science

	Part 1: Force of Gravity

· Identify gravity as a force

·  Measure the force of gravity using pushers and spring scales

· Two types of measurement from spring scales:

a. mass in grams

b. force in Newton

· Think about falling objects

· Conduct the drop test

· Discuss the results

a. mass has no significant effect on how long it takes for the objects to fall.

b. If the objects have a reasonably close ratio to surface area to mass, the objects should fall together. 

· Summarize free fall: 

a. force is applied all the time, any object that is not retarded by another force will accelerate toward Earth.

b. All objects fall with the same acceleration when they are in free fall- acceleration due to gravity.

· Assessments: 

a. Quick Write : Why do objects fall?

b. Chart for Investigation 7

 
	
	


GOAL/OBJECTIVE:                                                       Investigation   - 7     Gravity    Cont….

_____

ABACUS CORRELATED OBJECTIVE (S):___________________________________________________________


	THEME/CONTENT
 FORCE & MOTION

(FOSS)
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES

MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

Investigation 7: Gravity

Part 1: Force of Gravity

Part 2: Life- Raft Drop
Part 3: Galileo’s Discovery
CONTENT:

Acceleration

Velocity
	
	Part 2: Life-Raft Drop

· Calculate the raft’s change of distance, average velocity, change of velocity, and acceleration for the raft each second.

· Make a distance versus time graph

· Complete the data table and plot the graph.

· Explain gravity as a universal force of attraction between masses.

· Student sheet:

·  Life-Raft Drop  (pgs. 74-75)

· Calculating Velocity and Distance (pg.76 )

· Velocity and Distance Practice ( pg. 77)

· Assessments: Response sheet- Gravity (pg. 79)

Part 3: Galileo’s Discovery 

· Galileo’s  rule 

· Acquire and process the data

1. transcribe the distance data to the total distance column

2. Calculate the  x values.
3. Calculate the theoretical distances

· Analyze results

· Summarize Galileo’s discovery

· Student sheet: Testing Galileo’s Rule (pg.81)

· Assessments: 

a. Assessment Chart for Investigation 7

b. Quick Write ( Part 1)

c. Mid-Summative Exam 7


	Force and Motion Resource Book:

Gravity: It’s the Law (pg. 62 )


	http://csep10.phys.utk.edu/astr161/lect/history/newton3laws.html 

http://csep10.phys.utk.edu/astr161/lect/history/newtongrav.html   

 Force and Motion Video:

Galileo: On the Shoulders of Giants


GOAL/OBJECTIVE:__ Students investigate momentum and discover that it is proportional to mass and velocity. Students use information about impulse to engineer a device or protective environment that will allow a bean to survive a fall or collision.______

ABACUS CORRELATED OBJECTIVE (S):_159, 160,  216, 220 -- 225, 236, 238, 243, 244, 246, 248, 254, 255, 261 – 263._


	THEME/CONTENT
FORCE & MOTION

(FOSS)
	STATE /

NATIONAL

STANDARDS
	ACTIVITIES

EXAMPLES OF THE TYPE OF WORK STUDENTS SHOULD BE ABLE TO DO TO MEET THE STANDARDS AND CUMULATIVE PROGRESS INDICATORS
	REFERENCES FOR CROSS-CONTENT CONNECTIONS/

TEACHER’S NOTES
	LINKED RESOURCES
MULTIMEDIA

BIBLIOGRAPHY

WEB LINKS

	THEME:

Investigation 8: 

Momentum

Part 1: 

Crashes and Momentum

Part 2: 

Bean Brains

CONTENT:

Force

Friction

Impulse

Momentum
	
STATE
 

5.1 

   A 2, 3, 4

   B 1, 2, 3

   C 1, 2

5.3 

   A 1

   B 2

   D 1, 2

5.4 

   B 1

   C 1

5.7 

    A 1, 2  

NATIONAL 

A  Inquiry

B  Physical    

    Science

E Technology 

F  Personal & 

    Social 

    Perspectives
G  History & Nature of Science

	Part 1: Crashes and Momentum

· Use a force scale to determine the force needed to stop cars traveling at different velocities.

· Use electric Dotcar Data to calculate velocity and momentum

· Explain the interplay of force and time(impulse) and momentum in car crashes.

· Student sheet: 

a. Runway Float B (pg. 82-83)

b. Float Momentum (pgs. 84-85)

c. Car Crashes (pg. 87)

· Assessment: Assessment Chart for Investigation 8

Part 2: Bean Brains

· Discuss strategies for safely dropping a bean brain 2.5 m onto a hard surface.

· Engineer an environment that will allow a “ bean brain” to survive a 2.5 m fall.

· Explain the physics and engineering that contributes to a successful 2.5 m bean brain fall.

· Explain the interplay of force and time (impulse) and momentum in car crashes.


	Force and Motion Resource Book:

Reading

How Much Oomph? (pg. 70)


	Video Understanding Car Crashes

http://www.glenbrook.k12.il.us/gbssci/phys/Class/momentum/u4l1a.html     




National Science Content Standards: Grades 5-8

As a result of activities in grads 5-8, all students should develop:

	Science as Inquiry Content Standard A:

· Abilities necessary to do scientific inquiry.

· Understanding about scientific inquiry.
	Science and Technology Content Standard E:

· Abilities of technological design.

· Understanding about science and technology.

	Physical Science Content Standard B:

· Properties and changes of properties in matter

· Motion and forces

· Transfer of energy
	Science in Personal and Social Perspectives Content Standard F:

· Personal health.

· Populations, resources, and environments.

· Natural hazards.

· Risks and benefits.

· Science and technology in society.

	Life Science Content Standard C:

· Structure and function in living systems.

· Reproduction and heredity.

· Regulation and behavior.

· Populations and ecosystems. 

· Diversity and adaptations of organisms.
	History and Nature Science Content Standard G:

· Science as a human endeavor

· Nature of Science.

· History of Science. 

	Earth and Space Content Standard D:

· Structure of the earth system.

· Earth’s history.

· Earth in the Solar System.
	


GREAT EXPLORATIONS IN MATH AND SCIENCE (GEMS) ACTIVITIES DESCRIPTION
	Fingerprinting (Grades 4-8)

Students explore the similarities and variations of fingerprints in these activities. Students take their own fingerprints, devise their own classification categories, and apply their classification skills to solve a crime. The mystery scenario, “Who Robbed the Safe?” includes plot and character sketches. The fingerprinting technique does not involve ink, but a simple method using pencil and transparent tape. 72 pages.

Skills: Observing, Classifying, Drawing Conclusions, making inferences

Concepts: Fingerprints, Standard Fingerprinting Classification System, Problem Solving

Themes: Systems and Interactions, Stability, Evolution, Diversity and Unity


	Hot Water and Warm Hoes from Sunlight (Grades 4-8)

Students build model houses and hot water heaters to discover more about solar power. They determine the effects of size, color, and number of windows on the amount of heat produced from sunlight. Newly revised information on the greenhouse effect connects to the GEMS guide Global Warming and the Greenhouse Effect.  80 pages.

Skills: Experimenting, Controlling Variable, Measuring and Recording Data, Graphing, Drawing Conclusions

Concepts: Using Sunlight to heat homes and water, Greenhouse effect, home energy use, conducting experiments

Themes: Systems and Interactions, Models and Simulations, Stability patters of change, scale, structure, energy



	Of Cabbage Chemistry (4-8)

Students explore acids and bases using the indicator properties of red cabbage juice. The color-change game “Presto Change-O” helps students discover the acid-neutral-base continuum.  Students discover that chemicals can be grouped by behaviors, and relate acids and bases to their own daily experience. The unit is also an excellent lead-in to the GEMS guide Acid Rain. 80 pages.

Skills: Observing, Recording Results, Comparing, Classifying, Experimenting, Drawing Conclusions

Concepts: Acid, Base, Neutral, Indicators, Pigments, Neutralize, Concentration, Chemical Safety

Themes: Systems and Interactions, Stability, Patterns of Change, Scale, Matter



	Microscopic Exploration (Grades 4-8)

This guide features ten learning stations and a “Discovery Quilt” summary/assessment station. It can be presented over time or all together in festival format. Microscopes and volunteers are needed. The Microscopy Society of America, sponsor of this guide, is preparing its chapters to serve as volunteers to assist teachers in obtaining microscopes. The stations are designed to enliven student curiosity in different fields of science. 168 pages.

Skills: Observing, Comparing, Measuring, Recording data, Manipulating Laboratory Materials and Equipment

Concepts: Lenses, magnification, images, properties, shape recognition, pattern, similarity, comparison testing, crystals, dissolving, evaporation, aquatic habitats, life cycle, animal structures and behavior, plant structures

Themes: Scale, structure, patterns of change, systems and interactions, diversity and unity

Mathematics Strand: Pattern, measurement, function, geometry 



	Oobleck: What do Scientists Do? (Grades 4-8)

In this guide, students investigate and analyze the properties of a strange green substance, Oobleck, said to come from another planet. The class holds a scientific convention to critically discuss experimental findings. Students design a spacecraft to land on Oobleck. The spacecraft is compared to the Mars Viking mission crafts. 40 pages. 

Skills: Recording data, experimenting, engineering, critical discussion, communicating, Group brainstorming

Concepts: Scientific methods, solids and liquids, properties, space probes 

Themes: Systems and Interaction, Stability, Model and simulations, patterns of change, energy, scale, structure 



	Quadice (Grades 4-8)

Students perform mental calculations, handle fractions, and explore probability. The game format enables the practice in skills related to mental arithmetic and strategic thinking to take place with an exciting context. Teams of three students cooperative version of the game helps students work together to solve problems. 64 pages. 

Skills: Strategy Development, Predicting Probability

Concepts: mental Arithmetic, Basic Operations, Probability

Themes: Systems and Interaction, Models and Simulations

Math Strands: Probability and Statistics, Number, Logic, Pattern


	Stories in Stone (Grades 4-9)

This is an earth science unit that deepens understanding of the main processes that lead to the formation of igneous, sedimentary, and metamorphic rocks. Working with samples, students learn the distinction between rocks and minerals, classify the samples, and attempt to classify “mystery rocks”. They observe the formation of salt crystals and make models of several crystal shapes. A crystallization experiment models processes in the formation of igneous rocks. Clay modeling activities with geological narratives provide “hands on” insight into the rock cycle and plate tectonics. 156 pages. 

Skills: Observing, comparing, identifying properties, classifying, forming hypotheses, conducting experiments, drawing conclusion, inferring, using simulations

Concepts: Sedimentary, igneous, metamorphic, minerals, Applying Standard Methods of Classification, Erosion and Deposition, Melting and Crystallization, Crystal Shapes, Earth Processes, the Rock Cycle

Themes: Change Patterns, Scale, Systems and Interaction, Diversity and Unity, Model and Simulations, Evolution

Math Strands: Patterns, Geometry, Logic and Language




	Math Around the World (Grades 5-8)
With a wide range of games and other challenges from many continents, this guide sets mathematics within a multicultural and international context. Games included are: NIM, Kalah, Tower of Hanoi, Shongo Networks, Magic Squares, Game Sticks, Games of Alignment, and Hex. 200 pages. 

Skills: Logical and critical thinking, problem solving, communicating, devising and articulating strategies, finding numerical and visual patterns, collecting and organizing data, developing number sense, using mental mathematics, making mathematical models and multiple representations, creating and testing theories, working cooperatively

Concepts: Mathematics in games, networks, graphs, existence problems, strategy, contributions of world cultures

Themes: Systems and interactions, models and simulations

Math Strands: Algebra, discrete mathematics, functions, geometry, logic, number, statistics and probability

Nature of science and mathematics: Scientific community, science and technology, creativity and constraints, cooperative efforts, real-life applications, interdisciplinary, 



	Vitamin C Testing (Grades 4-8)

In this stimulating introduction to chemistry and nutrition, students perform a simple chemical test using a vitamin C indicator to compare the vitamin C content of different juices and then graph the results. Students can examine the effects of heat and freezing on vitamin C content. Students gain experience in experimental process. 64 pages. 

Skills: Chemistry laboratory techniques, experimenting, analyzing data, graphing, drawing conclusions

Concepts: Vitamin C content, nutrition, titration, indicator, end point, conditions causing vitamin loss

Themes: Systems and interactions, stability, patterns of change, scale, matter



	Moons of Jupiter (Grades 4-9)

Students recreate, through viewing beautiful slides (provided with the guide), Galileo’s historic telescopic observations of Jupiter’s moons. They observe and record orbits of the moons over time and learn why these observations helped signal the birth of modern astronomy. Students experiment to learn how craters are formed; make scale models to better understand size and distance; take a tour of the Jupiter system as viewed by the Voyager spacecraft, and work in teams to create a common settlement on one of the moons of Jupiter. 112 pages.

Skills: Creating models for use, synthesizing, observing, explaining, recording, measuring, using a map, evaluating

Concepts: Astronomy history, solar systems, revolution, rotation, surface features, creative design, space colony 

Themes: Systems and interactions, stability, models and simulations, patterns of change, energy, scale structure

Math Strands: Number, measurement, pattern, geometry, functions



	Animals in Action (Grades 5-9)

With animals in a large classroom corral, the class adds different stimulus objects to the “corral environment’ and observes the animals’ responses. Teams of students generate hypotheses, conduct experiments, and hold a scientific convention to discuss their findings. Students conduct behavior tests with rats, crickets, guinea pigs, boxes, and common classroom objects. Students learn to distinguish observations from assumptions. 64 pages.

Skills: Observing and comparing, communicating, relating

Concepts: Objective observation, animal behavior, humanness to animals, stimulus and response, 

Themes: Systems and interactions, patterns of change, structure, diversity and unity. 




	Bubble-ology (Grades 5-9)

Students explore important concepts in chemistry and physics through experiments with soap bubbles. They devise an ideal bubble-blower: test dishwashing brands to see the biggest bubble maker: determine the optimum amount of glycerin needed for the biggest bubbles, employ the Bernoulli principle to keep bubbles aloft: use color patterns to predict when a bubble will pop: and create bubbles that last for days. 80 pages.

Skills: Observing, Measuring and recording data, experimenting, classifying, controlling variable, averages

Concepts: Technology, engineering, chemical composition, substances, properties, surface tension, hygroscopic, optimum amount, Bernoulli’s Principle, pressure, patterns, light and color, inference, air currents,

Themes: Systems and interactions, stability, patterns of change, scale, structure, matter



	Color Analyzers (Grades 5-9)

Students investigate light and color while experimenting with diffraction gratings and color filters. They use color filters to decipher secret messages and create their own secret messages. The colorful front cover contains a secret message that can be used as part of activities, and viewing the back cover enables a better understanding of how color filters help in scanning the heavens. 80 pages

Skills: Observing, comparing, describing, classifying, recording data, drawing conclusions

Concepts: light, color, color filters, diffraction gratings

Themes: Systems and Interactions, Energy, matter



	Earth, Moon, and Stars (Grades 5-9)

Three main sections are: the shape and gravity of the Earth: moon phases and eclipse: and the stars. Students ponder questions such as: If the Earth is a ball, why does it look flat? Why does the moon change shape? How can I find constellations? Activities include sky observing, recording and creating models to explain findings.100 pages

Skills: Creating and using models, maps, and instruments, synthesizing, observing, explaining and measuring

Concepts: History of Astronomy, spherical Earth, gravity, moon phases, eclipses, measuring time, North Star, Earth’s daily motion, constellations, horizon, zenith

Themes: Systems and Interactions, models and simulations, stability, patters of change, evolution, scale, structure



	Mapping Animal Movement (Grades 5-9)

Students apply field biology techniques, using a sampling and mapping system to quantify and compare the movements of hamsters and crickets. Students conduct experiments graphing changes in movement patterns when food and shelter are added to the environment. There are also special sections on mapping the movements of Tule Elk, animal care, food housing, handling, and the NSTA code to practice on use of animals in schools. 56 pages. 

Skills: Observing, classifying, mapping, analyzing data, experimenting, making inferences

Concepts: Humane treatment of animals, habitat requirements, research techniques of biologists

Themes: systems and interactions, stability, patterns of change, evolution, scale, structure, diversity and unity




	Paper Towel Testing (Grade 5-9)

In a series of experiments, students rank the wet strength and absorbency of four brands of paper towels, based on their findings and cost of each brand; they determine which brand is the “best buy”.  48 pages. 

Skills: Designing controlled experiments, measuring, recording, calculating, interpreting data

Concepts: Consumer science, absorbency, wet strength, unit pricing, cost-benefit analysis, decision making

Themes: Systems of interaction, model and simulations, stability, patters of change, structure, matter



	Learning About Learning (Grades 6-8)

Students will analyze what helps, hinders, and diversifies learning. They will role-play lost wolf pups searching for their pack and encountering strange food to show that our learning relies on sensory information. Students learn about the nervous systems and form research teams working on real-life mysteries about nerve damaging chemicals. They learn why government regulation of food, drugs, and cosmetics are necessary. They will debate the ethics of human, animal, in vitro experimentation, and child that grew up in isolation. 220 pages.

Skills: Observing, comparing, communicating, using simulations, measuring, recording and interpreting data, infer

Concepts: How individuals and the scientific community learn, health, safety, product testing, animal behavior, nature of science, experiment ethics, nervous system, neurons, learning and the brain 

Themes: Systems and interactions, models, simulations, patterns of change, scale and structure, unity and diversity

Nature of Science/Math: Group efforts, creativity, constraints, theory-based, testable, changing of theories, apply



	More Than Magnifiers (Grades 6-9)

Students create optical instruments, and in so doing find out how lenses are used in magnifiers, simple cameras, telescopes, and slide projectors. Lenses have measurable standards that determine its usefulness. 68 pages.

Skills: observing, comparing, measuring, graphing

Concepts: Lenses, Images, focal length, magnifiers, cameras, telescopes, projectors, field of view

Themes: Systems and interactions, models and simulations, Patterns of change, Scale, energy matter.



	Chemical Reactions (Grades 6-9)

An ordinary zip lock bag becomes a laboratory, as students mix chemicals. It changes color, get hot, and release gas, heat, and odor. These exciting activities explore change, endothermic and exothermic reactions.  40 pages.

Skills: Observing, recording data, experimenting, making inferences

Concepts: Evidence of chemical reaction, endothermic/Exothermic reactions, chemical safety

Themes: Systems and Interactions, stability, patterns of change, energy, matter




	Discovering Density (Grades 6-10)

Students attempt to layer various liquids in a straw, leading them to explore the concept of density. The unit includes a number of  “Puzzling Scenarios” to encourage students to explore real-life connections. 80 pages.

Skills: Measuring, observing, predicting, using proportions, calculating density

Concepts: Densities of Liquids

Themes: Systems and interactions, models and simulations, stability, patterns of change, scale, structure, matter



	Mapping Fish Habitats (Grades 6-10)

Students learn apply the field-mapping techniques of aquatic biologist as they chart the movements of fish in a classroom aquarium. Students experiment to see the effects of an environmental change on the home ranges of the 

Skills: Observing, classifying, mapping, analyzing data, experimenting, making inferences

Concepts: Habitat Requirements, home range, animal territories, biologist research techniques, Ecosystem, Themes: Systems and interactions, stability, patterns of change, evolution, scale, diversity and unity



	Convection: A Current Event (Grades 6-9)

Students explore this important physical phenomenon by observing and charting the convention currents in a liquid. They learn how patterns they observe in a heated pan represent one of the three main ways that heat moves, then go on to apply their understanding to other settings. They learn that convection is also one of the primary motivating forces that influences the movements of the Earth’s crust and volcanic eruptions, the weather, the wind, and many other natural events. 60 pages. 

Skills: Observing, recording, making inferences, applying, generalizing

Concepts: Heat, heat transfer, convection, diffusion, fluids, wind, ocean currents

Themes: Systems and interactions, models and simulations, stability, patterns of change, evolution, scale, structure



	River Cutters (Grades 6-9)

Students create river models using a dripper system and diatomaceous earth. They acquire geological terminology and begin to understand rivers as dynamic, ever-changing systems. The concepts of erosion, pollution, toxic waste, and human manipulation of rivers are also investigated. Students gain understanding of controlled experimentation and the unit can be used as the springboard for the full 96 pages. 

Skills: Observing, recording data, experimenting, communicating, brainstorming, decision making, design, models

Concepts: Erosion, sequencing of geological events, pollution, human effects on the environment

Themes: Systems and Interactions, models and simulations, patterns of change, evolution, scale, structure, energy, 




	Acid Rain  (Grades 6-10)

Students gain scientific inquiry skills as they learn about acids and the pH scale, and make “fake lakes.” Determine how the pH of the likes changes after an acid rainstorm, present a play about he effects of acid rain on aquatic life, and hold a town meeting to discuss solutions to the problem. Students also play a “startling statements” game and conduct a plant-growth experiment. 176 pages. 

Skills: Observing, measuring, recording, experimenting, classifying, drawing conclusion, synthesizing information

Concepts: Acid, base, neutral, pH, neutralize, buffering capacity, ecosystem, effects on plants, animals and lake, 

Theme: Systems and interactions, models and simulations, stability, patterns of change, Evolution, scale, energy



	Earthworms (Grades 6-10)

Earthworm heartbeat patterns are safely investigated in living earthworms, as students observe blood vessels in worms, and observe and record their pulse rates. The students experiment to discover the responses of earthworms to different temperatures, and graph the results. In discussing why earthworms respond as they do, students learn about “cold-blooded” or poikilothermic animals, the concept of adaptation and circulatory systems. 60 pages.

Skills: Measuring, observing, predicting, using proportions, calculating density

Concepts: densities of liquids

Themes: Systems and interactions, models, simulations, stability, change patterns, scale, structure, matter, unity



	Experimenting with Model Rockets (Grades 6-10)

Controlled experimentation is introduced in this series of rocketry activities. Students experiment to see what factors influence how high a model rocket will fly by varying the number and placement of fins or the length of the body tube. Safety and teamwork are stressed. Because students use “Height-O-Meters” to measure rocket altitudes it is necessary to complete that GEMs unit before doing these rocketry activities. 108 pages.

Skills: Planning and conducting controlled experiments, measuring degrees and meters, graphing, interpreting data

Concepts: Rocketry, technology, triangulation

Themes: Systems and interactions, models and simulations, stability, patterns of change, structure, energy, matter



	Height-O-Meters (Grades 6-10)

Students are introduced to the principle of triangulation by making simple cardboard devices called “Height-O-Meters.” Students measure angles to determine the height of the school flagpole, and compare how high a styrofoam and rubber ball can be thrown, “Going Further” activities relate triangulation to the real-life activities of forest rangers and astronomers and also introduce the tangent function trigonometry. 68 pages.

Skills: Predicting, estimating, making and calibrating scientific instruments, measuring in degrees, graphing, calculating, interpreting data

Concepts: Angular and Linear Measurement, Triangulation with scale drawings

Themes: Models and simulations, stability, scale




	Global Warming and the Greenhouse Effect (Grades 7-10)

Students explore this topic in a variety of formats, from hands-on activities and experiments to a simulation game and analysis of articles. This guide has two major aims: to present the scientific theories and evidence behind the environmental problems from different points of view before making decisions. 184 pages.

Skills: Observing, measuring, recording, interpreting, experimenting, drawing conclusions, critical thinking

Concepts: Atmosphere, visible and infra-red photons, interaction of heat, light, and matter, greenhouse effect, sources of carbon dioxide, effects of climate and weather change

Themes: Systems and interactions, models, simulations, evolution, patterns of change, scale, matter, energy



	Shapes, Loops, and Images (All Ages)

The exhibits explore logic and spatial relationships through challenges of topology, problem solving, and repeated patterns. Visitors untangle rope loops, create tessellations, and venture into a world of mirror challenges.

Skills: Observing, experimenting, analyzing, design, problem solving, inferences, conclusions, logical reasoning, 

Concepts: Tessellations, geometric patterns, spatial relationships, topology, reflection, mirror images, symmetry, line of symmetry, perception, hand-eye coordination multiple reflections, fractions of a circle, kaleidoscopes

Themes: Systems and interactions, models and simulations, patterns of change, scale



	The Wizard’s Lab (All Ages)

Exhibits are easy to construct and use common materials and equipment. Cards with cartoons instruct visitors in hands-on challenges and provide scientific background. Exhibits include: the spinning platform, solar cells and light polarizers; resonant pendula; magnets; lenses; electricity makers and the “human battery”; etc. 

Skills: Observing, analyzing, finding patterns, Experimenting, making inferences, drawing conclusions

Concepts: Pendulum swing rate, resonance, speed of rotation, angular momentum, oscillating motion, superposition of motion, magnetic poles, batteries, generators, electrodes, electrolyte, solar cells, series and parallel circuits, lens focal length, images, polarization of light, sound, super-position of waves

Themes: Systems and interactions, models, simulations, stability, patterns of change, scale, energy, matter



FACETS AND THE STANDARDS: GRADE 6-8 ASSESSMENT MATRIX 

Science and Technology Content in FACETS Series 2

	
	Science As Inquiry
	Physical Science
	Life Science
	Earth/Space
	Science and Technology
	Science in Personal & Social Perspectives
	History & Nature

	
	A. Abilities necessary to do scientific inquiry.

B. Understan-dings about scientific inquiry

A. 
	A. Properties & changes of matter

B. Motions & forces

C. Transfer of energy 
	A. Structure & Motion in living systems.

B. Reproduction & heredity

C. Regulation & behavior.

D. Populations & ecosystems

E. Diversity & adaptations of organisms
	A. Structure of the earth system.

B. Earth’s history. 

C. Earth in the solar system. 
	A. Abilities of technical design.

B. Understanding about science & technology. 
	A. Personal health

B. Populations resources & environment

C. Natural hazards.

D. Risks & benefits.

E. Science & Technology in Society.
	A. Science as a human endeavor. 

B. Nature of science.

C. History of Science

	2.1 Community Diseases
	A, B
	
	A, C, D
	
	B
	A, D
	A, C

	2.2 Growing Old
	A, B
	
	A, B, C
	
	
	A, D, E
	A, C

	2.3 Structures & Behavior
	A, B
	
	C, D
	
	
	B
	B

	2.4 What’s In Our Food
	A, B
	A
	
	
	
	D
	B

	2.5 Food from Our Land
	A, B
	A
	A, C
	A
	B
	A, B, E
	B

	2.6 Clean Water
	A, B
	A, B
	A
	A
	A, B
	A, C, D, E
	A, B

	2.7 Acid Rain
	A, B
	A
	D
	A
	
	B, C, E
	B

	2.8 Sunken Ship
	A, B
	A, B
	
	A
	B
	C
	B


FACETS AND THE STANDARDS: GRADE 6-8 ASSESSMENT MATRIX 

Science and Technology Content in FACETS Series 3

	Module Title

& Number
	Biology
	Chemistry
	Earth Science
	Physics
	Technology

	3.1 Threads
	Sources of plant-based fibers. 
	a. Properties of fabrics, threads, and fibers

b. Structure of natural and synthetic polymers

c. Selecting fibers based on properties
	Sources of petrochemicals (synthetic polymers)


	Testing of tensile strength
	a. Designing tests for tensile.

b. Testing fibers for various properties using a variety of technologies.

	3.2 Oil Spills
	a. Impact of oil spills on living things

b. Using microorganisms to clean up spills
	a. Miscible and immiscible liquids.

b. Properties of petroleum products

c. Properties of water

d. Action of surfactants on spill clean-ups

e. Components of petroleum
	a. Sources of oil

b. Effects of oil spills on the environment
	
	a. Technology used to clean spills (booms, etc.)

b. Technology used to track spills

	3.3 Managing Corp Pests
	
	Chemistry of pesticides in terms of solubility.
	a. Effects of pest management on the environment

b. Ground water
	Gravity and percolation
	Modeling how materials get into water supplies

	3.4 Investigating Populations
	a. Causes of population increase and decline

b. Basic requirements for populations

c. Carrying capacity

d. Controls on populations
	
	
	
	Methods used to track and predict populations


FACETS AND THE STANDARDS: GRADE 6-8 ASSESSMENT MATRIX 

Science and Technology Content in FACETS Series 3

	Module Number & Title
	Biology
	Chemistry
	Earth Science
	Physics
	Technology

	3.5 Climate and Farming
	a. Efforts of climate on crops

b. Matching crops to climatic conditions

c. World food distribution
	
	a. Identifying characteristics of different climates 

b. Matching climates to geographic areas 

c. Causes for climatic conditions


	
	a. Predicting effects of climate on crop yield

b. Developing new crops through biotechnology

	3.6 Energy for the Future
	a. Biomass as a source of energy 

b. Stored energy in the form of food.
	Stored energy in the form of batteries
	a. Energy resources (fossil fuels, geothermal energy, wind, power, hydropower)

b. Managing energy resources

c. Finding and extracting energy resources from the Earth 


	a. Energy transformations

b. Types and forms of energy
	a. Technology used to convert

b. Energy from one form to another 

c. Methods used to conserve energy resources

d. Energy audits



	3.7 Transportation Systems
	a. Needs of humans for transportation systems.

b. Effects of transportation systems on the environment
	
	Land use for transportation
	Energy for transportation
	a. Design of transportation systems

b. Alternative forms of transporting people and goods. 



	3.8 Handling Information
	a. How organisms communicate

b. Types of information organisms communicate
	
	
	a. Electricity

b. Sound

e. Light

f. Transformation
	Designing and testing communication systems.




FACETS  -  COURCE DESCRIPTION

FACETS
Foundations and Challenges to Encourage Technology-Based Science

The Foundations and Challenges to Encourage Technology-based Science Program consist of 3 series of 8 modules each for grades 6-8. Each module focuses on a topic in the life, earth, or physical sciences. The time needed to complete FACETS modules varies from 2 to 4 weeks. Each module consists of a student book and a teacher’s guide. 

Each school that has a middle school component will receive the titles listed in Series A through C. This will include a student guide and teacher guide.

Series A
Series  B
Series C
Changing Shorelines
A Sunken Ship
Investigating Populations

Earthquakes
Acid Rain
Managing Crop Pests

Food Substitutes
Cleaning Water
Climate and Farming

Investigating Buildings
Communicable Diseases
Oil Spills

Packaging
Food from our Land
Energy for the Future

Keeping Fit
Growing Older
Threads

Shrinking Farmlands
Structures and Behavior
Transportation Systems

Weather and Health
What’s in Our Food
Handling Information

SERIES A SUMMARIES

Keeping Fit
Students learn about their circulatory and respiratory systems as they collect heart and breathing rate data before and after exercising. They critically examine the question: Does exercise make a difference in the health of young adults? Students also develop and conduct a survey on the types of exercise people do. The primary project for the module is the production of an information piece for a general audience on the value of exercise. 

Food Substitutes

Students examine the properties of common food substitutes in terms of taste and texture, and behavior in a processed food product. They do a store survey to find out what substitutes are available and how they are used in products. As a final project, students make vanilla cupcakes with and without food substitutes, and then evaluate the taste and texture of the finished product. 

Packaging

Students investigate the mathematics of package design, as well as the science behind the packaging materials. The final project for this module is a student-designed and constructed package for a single serving “designer” cookie. The package must protect the cookie, as well as keep it fresh.

Weather and Health

This module focuses on the possible relationship between weather changes and human health changes. Students learn how to make weather-related measurements, and to keep a record of these measurements. As they conduct the weather survey, they also collect health information on other individuals, which they will ultimately graph to pinpoint any suggestive trends or relationships between weather patterns and human health patterns.

Investigating Buildings

Students investigate their own school buildings as a structure specifically built to fit needs of its occupants. They determine whether the building successfully meets the occupants’ needs, students make measurements of the school, then construct a plan of the school to scale. They also conduct interviews of students and staff about the building. Based upon their analysis of the school as a structure and on their survey data, students redesign their school.

Earthquakes

Students act as members of a building design company that wants to expand its market to provide housing for earthquake-prone areas. Students learn about where earthquakes happen, and how structures are built to withstand the shock waves. Students are given a budget, which must be balanced by their expenditures in this endeavor.

Changing Shorelines

Students become citizens of a barrier island community. The zoning commission wants to rezone the island to allow for greater commercial development. Students simulate what would happen to the erosion rate on the island if developers were allowed to build high-rises towards the ocean. They are either pro or anti-development through their investigations. Students conclude this module by presenting their cases to the Zoning Commission.

Shrinking Farmlands

This module examines causes and effects of farmland erosion due to wind and water. Students explore the total amount of arable land available in the world, then simulate what happens to topsoil when exposed to flooding, high winds, and rainfall. They construct farm models that show farmland plated or windbreaks employed.

SERIES B SUMMARIES

Communicable Diseases

Students engaged in simulations and laboratory activities that illustrate how communicable diseases are spread and how they are controlled. Students try to design instructional material for early readers on disease prevention. 

Growing Older

Students investigate what happens to people, both physically and mentally as they age. This involves activities such as sensory decline simulations, memory games, and arterial blockage modules. Students work with an older partner as a data resource throughout the course of the module. The social aspects of aging population are studied.

Structures and Behavior

Students learn about behavioral science by studying the behaviors of peers. They learn how to observe behavior, how to recognize patterns, and how to record systematically.  Students look for relationships between the design of the school and categories of interaction that seem common there. They alter a school setting to observe changes. 

What’s in Our Food?

Students investigate additives to food by analyzing product labels, grouping additives according to function, then engaging in laboratory activities to examine the effects of various thickening agents and mixing technologies on a common mixture (vanilla ice cream). Students explore consumer preferences for ice cream to develop consumer-approved ice cream. 

Food from Our Land

Students investigate ways in which farmers can maximize the yield on the land they have. Students plant model farms to determine effects of over watering or planting on a plot of ground.

Cleaning Water

Students examine the types of impurities that can get into a hypothetical water system as well as their own water system. They play the roles of new marketing employees in the Sparkling Fresh Water Filtration Company. Their job is to work with the Research and Development department to make sure that water filters are developed which exactly suit the water problems of their marketing districts.

Acid Rain

Students learn about the causes and effects of the acid rain problem. They also learn about pH and how it is used to test for the presence of acid rain. Ultimately, students construct and carry out a long-term study in their area to determine if they have an acid rain problem, and if so, the severity of the problem.

A Sunken Ship

Students must determine whether or not the cargo on board a ship that sank fifty years ago in the Atlantic is still salvageable. They locate the ship, and ascertain what conditions are like at that depth. They also conduct a series of laboratory experiments to find out what parts of the cargo may be corroded or otherwise damaged. They also access the financial sections of the local newspaper to look up the current price of gold, silver, and platinum. They then use these values, as well as the weights of the precious metals on board would bring as salvage.  The end product of the module is a proposal to a funding agency, requesting support for the salvage effort. 

SERIES C SUMMARIES

Threads

Students investigate the chemical and physical properties of a variety of fibers from the perspectives of what would be most appropriate for a garment of their own design. They prepare a justification for their fiber selection.

Oil Spills

Students explore the causes and effects of oil spills in a variety of settings. They use simulations to determine the behavior of oil on the surface of water, what happens when dispersing agents are added to the oil/water mix, and how the oil can be cleaned up. They also use mathematical formulae to determine when a hypothetical spill will hit an island. Students collect information on oil spills to develop a science magazine for their peers on the topic.

Managing Crop Pests

Students investigate the types of pests (animal, plant, bacterial, and fungal) that can decimate a farmer’s crops. They model what happens when substances move into ground water. They test water for dissolved materials and research integrated pest management techniques. They design a pest management system for one-sample farms.

Investigating Populations

Students learn how populations grow and decline, and the major effect that carrying capacity has on a population. They begin by collecting demographic information on their own local population, and compare those demographics to those of populations in other parts of the world. They also explore reasons that people migrate in the context of a role-play game. Ultimately, the students use data they collect over the course of the module to prepare one side of a debate on one of several population-related issues.

Climate and Farming
Students learn about climate and factors that affect climate in various parts of the world. They tie climatic conditions to the crops that are grown in different parts of the world, and hypothesize about the effects of global warming on future crop distributions. Students design crops to fit the conditions of their local climate.

Energy for the Future

Students use their school as a “test site” examining ways in which energy is used and conserved. They investigate a variety of alternative energy sources as either hands-on laboratories or demonstrations. They pull together their data on energy to suggest methods in which their school could be made to be more energy-efficient. 

Transportation Systems

Students investigate ways in which people and goods get to and from their school building. They explore the role of energy in transportation systems, and the history of various methods of transportation over the years. Ultimately, they suggest a way in which the school’s transportation system can be redesigned for greater efficiency.

Handling Information

Students find out the many ways in which information is communicated within and around their school. They also explore the processes of encoding, transmission, and decoding, from a face-to-face situation to a long distance one. The science behind communication is stresses, as are the social implications of our advanced communication technology. Students suggest ways in which their school’s communication system can be improved or modernized. 

SEPUP MODULE CORRELATION TO NEW JERSEY SCIENCE STANDARDS

	TOXIC WASTE
	5.1A 1,2, 4; 5.6B1; 5.10B1

	INVESTIGATING GROUNDWATER
	5.1A 1,2, 4; 5.10B1

	PLASTICS IN OUR LIVES
	5.1A 1,2, 4; 5.10B1

	INVESTIGATING CHEMICAL PROCESSES: YOUR ISLAND FACTORY
	5.1A 1,2, 4; 5.6B1: 5.10B1

	CHEMICALS IN FOODS: ADDITIVES
	5.1A 1,2, 4; 5.6B1; 5.10B1

	THE WASTE HIERARCHY: WHERE IS AWAY?
	5.1A 1,2, 4; 5.3A1, D1,2; 5.10B1

	INVESTIGATING HAZARDOUS MATERIALS
	5.1A 1,2, 4; 5.6B1; 5.10B1

	HOUSEHOLD CHEMICALS
	5.1A 1,2, 4; 5.6B1; 5.10B1

	ENVIRONMENTAL HEALTH RISKS
	5.1A 1,2, 4; 5.6B1; 5.10B1


SEPUP COURSE DESCRIPTION

Summary of SEPUP Modules

Chemicals in Foods: Additives: Students explore food preservation, examine food labels, and investigate processing additives and perform a simulated test for pesticide residues. 

Chemical Survey and Solutions and Pollution: Students respond to a questionnaire concerning their perceptions about chemicals. They apply principles of acid-based chemistry to deal with some of water pollution problems.

Determining Threshold Limits: Experiments introduces the concepts of qualitative and quantitative analysis. A simulated animal toxicity experiment introduces students to the need for, and limitations of extrapolating data from animals to humans. 

Household Chemicals: Students explore the hazard categories of household items and discuss appropriate storage and disposal methods.

Investigating Chemical Processes: Your Island Factory: Chemical reactions are introduced as one important operation of many industries. Students imagine that they reside on an island and must use island resources to provide employment opportunities and products for the local economy. 

Investigating Groundwater: This hands-on simulation reveals how the source and the extent of a groundwater contamination plume are determined. Students take the roles of professionals and try to plan a clean-up strategy. 

Investigating Hazardous Materials: Students are introduced to methods for physically-separating, sampling and identifying the contents of a barrel of simulated hazardous waste as they explore problems involved in hazardous waste disposal.

Plastics in Our Lives: Students explore pros and cons of each choice as they learn about physical properties and environmental issues involved in the production, use, recyclability and degradability of plastics. 

Risk Comparison: Students are introduced to the probability, risk, risk-comparison and decision-making. 

Toxic Waste: A teaching Simulation: Students explore how precipitation, oxidation-reduction and single replacement reactions can be sued in waste reduction and waste treatment processes.

Understanding Environmental Health Risks: Students consider actions they might take in order to reduce their exposure to environmental health risks such as biological/chemical risks, pesticide residues and toxicity levels.

The Waste Hierarchy: Students examine the amount and the categories of trash they personally discard and compare their findings with national norms. They consider methods of disposal based upon the concept of a waste hierarchy. 

ASSESSMENT GENERAL RUBRIC

	4
	The answer or task is completed correctly and demonstrates understanding of concepts and connections beyond mastery level.

	3
	Mastery Level. The question or task is complete and correct. All-important information is included in the answer.

	2
	The answer or task has essentially correct elements; there are only minor mistakes, or minor pieces of information left out. 

	1
	The answer or task contains related information, but has significant mistakes or misconceptions.

	0
	The student does not respond to the question or task, or gives an answer that has nothing to do with what was asked.


In an attempt to keep scoring consistent throughout the courses, a general rubric is used as the basis for all scoring guides. You may want to make copies of it for students, so they know what they are working toward. It is important to note that a 3 is considered the mastery level, and 4 is reserved for the exceptional responses that included more information than was what was asked for and show that the student has an understanding beyond the mastery level. Most students will not attain level 4 consistently. Use general rubric when discussing student work to help students understand how to improve their performance. 

New Jersey Core Curriculum Content Standards: Science

	Standard Number
	A
	B
	C
	D

	5.1 Scientific Processes
	Habits of Mind
	Inquiry and Problem Solving
	Safety
	NA

	5.2 Science and Safety
	Cultural Contributions
	Historical Perspectives
	NA
	NA

	5.3 Mathematical Applications
	Numerical Operations
	Geometry and Measurement
	Patterns and Algebra
	Data Analysis and Probability

	5.4 Nature and Process of Technology
	Science and Technology
	Nature of Technology
	Technological Design
	NA

	5.5 Life Science
	Matter, Energy and Organization in Living Systems
	Diversity and Biological Evolution
	Reproduction and Heredity
	NA

	5.6 Physical Science- Chemistry
	Structure and Properties of Matter
	Chemical Reactions
	NA
	NA

	5.7 Physical Science- Physics
	Motion and Forces
	Energy Transformations
	NA
	NA

	5.8 Earth Science
	Earth’s Properties and Materials
	Atmosphere and Weather
	Processes that Shape the Earth
	How We Study the Earth

	5.9 Astronomy and Space Science
	Earth, Moon, Sun System
	Solar System
	Stars
	Galaxies and Universe

	5.10 Environmental Studies
	Natural Systems and Interactions
	Human Interactions and Impacts
	NA
	NA


National Science Content Standards: Grades 5-8

As a result of activities in grads 5-8, all students should develop:

	Science as Inquiry Content Standard A:

· Abilities necessary to do scientific inquiry.

· Understanding about scientific inquiry.
	Science and Technology Content Standard E:

· Abilities of technological design.

· Understanding about science and technology.

	Physical Science Content Standard B:

· Properties and changes of properties in matter

· Motion and forces

· Transfer of energy
	Science in Personal and Social Perspectives Content Standard F:

· Personal health.

· Populations, resources, and environments.

· Natural hazards.

· Risks and benefits.

· Science and technology in society.

	Life Science Content Standard C:

· Structure and function in living systems.

· Reproduction and heredity.

· Regulation and behavior.

· Populations and ecosystems. 

· Diversity and adaptations of organisms.
	History and Nature Science Content Standard G:

· Science as a human endeavor

· Nature of Science.

· History of Science. 

	Earth and Space Content Standard D:

· Structure of the earth system.

· Earth’s history.

· Earth in the Solar System.
	


Glossary

Planetary Science

	Asteroids
	Large chunks or rocky material in space.

	Comets
	Large icy, rare visitors form the outer reaches of the Solar System.

	Ejecta
	Any material thrown out during a meteorite impact on the surface of the moon.

	Elevation
	The distance above the Earth’s surface, often measured from sea level. 

	Elevation
	The distance above the surface of the Earth. 

	Frame of Reference
	The assemblage of objects, distances, and directions that you use to establish the location of something.

	Horizon
	The point where the sky and earth appear to meet.

	Horns
	The top and bottom most points of the terminator.

	Latitude
	Positions on the earth in the north or south direction.

	Line of sight
	The straight, unimpeded path taken by light from an object to an eye.

	Location
	An object’s position relative to other objects. 

	Longitude
	The distance around the planet in an east or west direction.

	Lunar Regolith
	Moon dust. It corresponds to Earth’s sand or soil.

	Map
	A representation of a place or area.

	Maria
	Mare in singular form. Large dark gray or black areas on the moon that are fairly smooth. Mare is ocean in Latin.

	Meteor
	A meteoroid passing through Earth’s atmosphere.

	Meteorite
	Any portion of the meteoroid that survives intact after impact.

	Meteoroid
	An object traveling through space that might collide with another object in the solar system.

	Moon Craters
	Round structures of various sizes with various details. Results from when meteoroids hit the Moon’s surface. 

	Moon Highlands
	Light-colored areas with lots of rough mountains and craters.

	Moon Rays
	The white lines that extend in all directions from some craters. 

	Moon Rilles
	Structures that look like canyons or stream courses.

	Noon
	The time when the sun stops rising and starts setting.

	Point of View
	Position from which an observation is made.

	Rays
	The lines in which the Ejecta is propelled.

	Reconnaissance
	Close examination or survey. 

	Resolution
	The ability of the eye with or without aid to see that two tiny objects are separate.

	Rotation
	When a body turns or spins in a circle.

	Sun
	A luminous object that gives off light; light source that illuminates the Earth during the day.

	Surveillance
	First stage of exploration, where observation occurs. 

	Terminator
	The line separating the illuminated portion of the moon from the dark part.

	Time Zones
	The line where a certain time start and another has ended.


Glossary

Organisms: From Macro to Micro

	Abdomen
	A segment of the body of many animals. The abdomen is the third body segment of insects.

	Abiotic
	Having to do with nonliving things.

	Adaptation
	Any change in the structure of an organism that affects its ability to survive and reproduce in a particular environment and that may be passed to the organism’s offspring through its genes.

	Allele
	One of the different forms of the same gene for a particular trait.

	Anaphase
	Stage of mitosis and meiosis when chromosomes migrate toward the poles. 

	Antennae
	Appendages of an insect’s head used for smelling and touching.

	Asexual Reproduction
	The process by which new organisms are formed from a single parent without the union of male and female sex cells. The new organisms are genetically identical to the parent. 

	Bacteria
	Tiny, unicellular organisms that lack a defined nucleus and belong to the kingdom Monera

	Biology
	The study of things that are or were once living.

	Biotic
	having to do with living things.

	Budding
	A form of asexual reproduction during which an outgrowth of an organism, formed through cell division, breaks off and becomes an independent organism.

	Carnivore
	Any flesh-eating organism.

	Castings
	Solid wastes released by earthworms.

	Caterpillar
	The larval stage of a butterfly or moth. 

	Cell
	The smallest organized unit of living protoplasm.

	Cell Division
	The process by which cells increase in number.

	Cell Membrane
	The outermost living layer of plant and animal cells that regulate what enters and leaves the cell.

	Cell Wall
	The outermost, rigid, nonliving layer of plant cells.

	Cellular respiration
	The process by which glucose combines with oxygen to produce energy, carbon dioxide, and water.

	Chromatid
	One of a pair of duplicated chromoscomes, joined at their middle by a centromere.

	Chromatin
	A mass of elongated deoxyribonucleic acid (DNA). 

	Chromosome
	A body composed of DNA, which can be seen in a nucleus during mitosis.

	Chrysalis
	The pupal stage of butterflies and moths during which larval structures are broken down and adult structures are formed.

	Cilia (singular Cilium)
	Tiny, hair-like extensions of cells that aid in movement.

	Climax Community
	A relatively stable community of organisms that results from ecological succession.

	Clitellum
	A saddle-like structure, which surrounds part of an earthworm and produces mucus, which forms a sheath around mating earthworms and a cocoon around their eggs.

	Cloning
	The process of producing an offspring that is genetically identical to its parents.

	Community
	All of the living things in an area.

	Compound Light Microscope
	A microscope that uses two lenses and light to make a specimen.

	Cotyledon
	The first leaf or one of a pair of leaves developed by the embryo within a seed.

	Coverslip
	A piece of glass or clear plastic that is placed over the specimen on a microscope slide.

	Cutting
	A twig or branch that is cut from one plant and used to grow another, separate plant; one way in which asexual reproduction occurs in plants.

	Cyst
	A tough, protective envelope that forms around certain microorganisms.

	Cytokinesis
	The splitting of one cell into two. 

	Cytoplasm
	The living material within the cell membrane.

	Decomposition
	The breaking down of a substance into smaller substances.

	Deoxyribonucleic acid (DNA)
	Hereditary material of which chromosomes are comprised.

	Depression Slide
	A microscope slide that has a concave area in which to put a drop of liquid or a specimen.

	Dichotomous Key
	Pairs of opposing questions or statements about observable traits that eventually lead to the identity of an object or organism. 

	Dicotyledon
	A plant whose seed contains tow seed leaves.

	Digestion
	The breakdown of food into simpler particles that can be used as nutrients by an organism.

	Diploid
	A term that refers to the normal number of paired chromosomes in a body cell of an organism.

	Dominant
	A gene that controls its recessive form and determines the phenotype.

	Dormancy
	A period during which organisms reduce their level of activity to a minimum to survive unfavorable environmental conditions.

	Dry-mount slide
	A microscope slide on which no water is used. 

	Ecosystem
	A community of organisms interacting with their abiotic environment. 

	Embryo
	The stage of an organism that follows fertilization and continues until hatching or germination. 

	Evolution
	A theory that states that organisms have descended from earlier forms and involves changes in organisms’ genetic makeup, which are passed on through many generations. 

	Excretion
	The process by which animals eliminate waste products.

	Exoskeleton
	A hard outer shell that covers the bodies of certain animals, including crustaceans and insects.

	Fermentation
	A type of cellular respiration that occurs in plants and does not require oxygen. 

	Fertilization
	The union of sperm (male) and egg (female). 

	Fertilizer
	A substance composed of a mixture of nutrient substances in proportions necessary for plant growth.

	Field of View
	The maximum area that is visible through lens or a microscope. 

	Flagellum (plural flagella)
	Whip-like extension of a cell that aids in movement.

	Focus
	To adjust the position of a lens in order to make a clear image.

	Fragmentation
	A form of asexual reproduction in which a piece of an organism breaks off and regenerates into a new organism.

	Frass
	Solid wastes excreted by insect larvae

	Frond
	The leaves of aquatic plants such as Lemma.

	Gene
	One of many portions of many portions of a DNA molecule that contains genetic instructions.

	Generation
	A group of organisms that are form the same parents.

	Genetics
	The study of heredity.

	Genotype
	The gene makeup for a trait.

	Genus (plural Genera)
	A category of biological classification that ranks between family and species; always the first part of a scientific name; written in Latin or Greek.

	Germination
	The beginning of growth or sprouting of a seed.

	Graft
	The transfer of one plant part, such as a twig, to the roofing portion, or stock of another plant.

	Guard cell
	One of a pair of specialized leaf epidermal cells that work together to control the formation of stomata. 

	Habitat
	The place where an organism naturally lives.

	Haploid
	A term that refers to the number of unpaired chromosome in a sex cell of an organism.

	Herbivore
	Any plant-eating organism.

	Heredity
	The passing of traits form parents to offspring. 

	Heterozygous
	A condition in which the paired genes for a trait are different; often referred to as hybrid.

	Invertebrate
	An animal without a backbone.

	Larva
	The pre-adult form of many organisms, such as butterflies and moths.

	Leaf
	The photosynthetic organ of the plant that includes a petiole (stem), blade, and veins.

	Lens
	A piece of curved glass or other clear material that bends light rays, Lenses can help make things look clearer, larger, and closer.

	Life Cycle
	The stages an organism goes through from conception through death.

	Life Process
	One of many processes, such as respiration, digestion, or reproduction, required for an organism to survive.

	Meiosis
	A reproductive process in which the nucleus divides and four haploid sex cells form.

	Metamorphosis
	A striking change in form or structure of the body of some animals, especially insects, as they proceed through their life cycle. 

	Mataphase
	Stage of mitosis and meiosis in which the chromosomes line up in the middle of the cell.

	Microorganism
	An organism that cannot be seen without magnification.

	Mitosis
	The process consisting of four phases during with the nucleus divides, and two genetically identical nuclei result.

	Molt
	To shed feathers, hair, or skin.

	Monocotyledon
	A plant whose seed contains one seed leaf.

	Mycelium
	The vegetative body of a fungus.

	Nectar
	A sweet liquid produced by flowers, the aroma of which attracts insects and birds.

	Nematocyst
	Poisonous threads in the sting cells of certain organisms, such as Hydra and jellyfish.

	Nitrogen (N)
	A nutrient needed by plants to promote the growth of leaves and overall plant health. 

	Nucleus
	A substance that an organism takes in and uses for growth and development.

	Objective lenses
	Lenses of different magnifications on a microscope.

	Offspring
	A new organism that results from asexual or sexual reproduction.

	Organ
	A plant of tissues working together to perform a specific function.

	Organelle
	One of many structures in a cell that performs a specific function.

	Osmosis
	The diffusion of water through a selectively permeable membrane.

	Ovule (egg)
	A female reproductive cell.

	Phenotype
	The physical expression of a trait as a result of its genotype.

	Phosphorus (P)
	A nutrient needed by plants to promote strong, healthy roots and flower blooming. 

	Photoreceptor
	A structure of pigment sensitive to light.

	Photosynthesis
	The process by which chlorophyll-containing cells use energy from the Sun to combine water and carbon dioxide to produce glucose and to release oxygen as a byproduct.

	Pistil
	The female reproductive cell of flowering plants.

	Pollen Grain
	The male reproductive cell of flowering plants.

	Pollination
	The transfer of pollen from an anther to a stigma in the same flower or in a different flower of the same species.

	Population
	A group of individuals of a species occupying a specific region.

	Potassium (K)
	An essential nutrient needed by plants to enable them to withstand dramatic temperature changes and to help protect them from disease.

	Proboscis
	The elongated sucking mouth part of certain insects, such as butterflies. 

	Prophase
	Stage of mitosis and meiosis in which chromosomes become visible.

	Protist
	A group of one-celled organisms with well-defined nuclei, which belong in the kingdom Protista. 

	Protoplasm
	A general term for the living material within a cell.

	Pseudopod
	The “false foot” of protests such as an amoeba, which is composed of flowing cytoplasm. In amoebae, they aid in movement and in capturing food. 

	Punnett square
	A chart used to display the potential genotypes of offspring from a particular male and female parent. 

	Recessive
	A gene that can be controlled by a dominant form; only expressed phenotypically when both genes in a pair are recessive.

	Regeneration
	The process by which certain organisms produce new body parts.

	Reproduction
	The process of creating organisms of the same species.

	Root Hair
	An outgrowth of an epidermal cell of a root that increases its surface, or absorptive area.

	Runner
	An extension of a plant stem, which runs over the ground as it grows, touches down, takes, root, and develops another plant at their location. Certain plants reproduce asexually by producing runners.

	Scanning Electron Microscope (SEM)
	An instrument that bounces electrons off objects to create a three-dimensional image that is more highly magnified than possible through a light microscope.

	Scientific name
	A universally used name for an organism; consists of two words representing the organism’s genus and species. Scientific names are derived from Latin or Greek terms.

	Seed pod
	A fruit, often dry, that contains seeds.

	Segment
	A body section of an organism.

	Setae
	Tiny, hair-like structures on the body of certain annelids, such as earthworms, that help them grip a surface.

	Species
	The last part of a scientific name, ranked after genus in biological classification; also applies to a group of interbreeding organisms that share similar characteristics.

	Spore
	A sexual or asexual reproductive cell of an organism.

	Stamen
	The male reproductive organ of flowering plants.

	Stoma (plural Stomata)
	The opening in the surface of a leaf through which water vapor and gasses pass.

	Succession
	A series of progressive changes in the plant and animal life in an area that leads to a climax community in which the numbers and types of organisms are in relative balance.

	Surface Area
	The area of an object, such as a root hair, that is in direct contact with its environment. 

	Symbiotic
	A term that describes a relationship between two organisms in which both organisms benefit.

	Taxonomy
	The science of classifying living things.

	Telophase
	Stage of mitosis and meiosis, just prior to cytokinesis, where individual chromosomes are not visible. 

	Thorax
	In insects, the body part between the head and abdomen.

	Tissue
	A group of cells working together to perform a specific function.

	Trait
	An inherited characteristic of an organism.

	Transpiration
	The process by which water passes from the inside of a leaf to the atmosphere. 

	Variable
	A factor in an experiment that can be changed and measured.

	Vertebrate
	An animal with a backbone.

	Wet-mount slide
	Two microscope slides, or a slide and coverslip, with a drop of liquid and /or a specimen between them.


Glossary

Force & Motion

	Acceleration
	A change of velocity per unit time.

	Air Resistance
	Force exerted by air on objects moving through air.

	Average Speed
	The total distance traveled by an object divided by the total time from start to finish.

	Delta ()
	The Greek letter delta that represents change. x is change of position.

	Displacement (x)
	The distance moved by an object in a particular direction – Positive or negative.

	Distance (d)
	How far an object travels from an initial position to a final position.

	Force (F)
	A push or pull.

	Final Position (xf)
	The position of an object at the end of a motion.

	Friction
	A force that acts between surfaces to resist movement.

	Gravity (g)
	The force due to the gravitational attraction between the earth and other masses.

	Impulse
	A force applied for a period of time.

	Inertia
	Reluctance to change - an object at rest tends to stay at rest and an object in motion stays in motion.

	Initial Position (xi)
	The position of an object at the start of a motion.

	LED
	A short for light emitting diode – an electronic device that makes light using solid state technology instead of a hot filament.

	Leg
	A segment of a complex motion, a defined part of an event.

	Momentum (p)
	A measure of the motion of an object in terms of its mass and its velocity. The greater the mass and/or velocity the greater the momentum.

	Motion
	The act of changing position.

	Net Force
	The sum of all the forces acting on a mass.

	Position (x)
	The location of an object at a given time.

	Reference point
	The specific point on an object used to monitor change of position.

	Speed (v)
	The distance traveled by an object in a unit of time.

	Velocity (v)
	The change in position per unit time.


Professional Resources

American Association for the Advancement of Science: Project 2061, Science for All Americans, New York, 1994.

American Association for the Advancement of Science: Project 2061, Resources for Science Literacy, Washington, DC, 2001.

Core Curriculum Content Standards, New Jersey State Board of Education, 2002.

National Science Education Standards, Inquiry- A Guide for Teaching and Learning, National Research Council, National Academy of Science, Washington, D.C., 2000.

National Science Resources Center, Smithsonian Institution, National Academy of Sciences, Science and Technology Concepts for Middle Schools, published by Carolina Biological Supply Company, Burlington, North Carolina, 2000.

The Regents of the University of California. Full Option Science System, developed by Lawrence Hall of Science, Berkeley California. Distributed by Delta Education, 2000.
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