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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. 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.

	SIXTH GRADE COURSE DESCRIPTION

PHYSICAL SCIENCE - WEATHER AND WATER - FULL OPTION SCIENCE SYSTEM


Emphasize the use of knowledge and evidence to construct explanations for the movement and change in air and water that results in weather on Earth
Science Content

1. What is Weather?

· Weather is the condition of Earth’s atmosphere at a given time in a given place.

· Severe weather has the potential to cause death and destruction in the environment.

· Meteorology is the science of weather and meteorologists are the people who study Earth’s weather.

2. Where’s The Air?

· The atmosphere is the layers of gases surrounding Earth.

· Weather happens in the troposphere, the layer of the atmosphere closest to Earth’s surface.

· The troposphere is a mixture of nitrogen (78%) oxygen (21) and other gases (1%) including argon, carbon dioxide and water vapors.

· Air is matter; it occupies space, has mass, and can be compressed. 

3. Seasons And Sun

· Earth’s axis of rotation tilts at an angle of 23.5° and always points at the North Star.

· The angle at which light from the Sun strikes the surface of Earth is the solar angle.

· Beam spreading is the increase in an area covered by a beam of light as the solar angle increases.

4. Heat Transfer

· The Sun is the major source of energy that heats the atmosphere.

· Heat is kinetic energy of atoms and molecules.

· Energy moves from one material to another by radiation and conduction.

· Thermometers measure the temperature of materials.

5. Convection

· Density is the ratio of a mass to its volume

· If two solutions have equal volumes but differ in mass, the one with the greater mass is denser.

· As matter heats up, it expands, causing the matter to become less dense.

· Convection is the circulation of fluid (liquid or gas) that results from energy transfer; warm masses rise and cool masses sink. 

6. Water In The Air

· Water changes from liquid to gas (vapor) by evaporation.

· Water changes from gas to liquid by condensation

· Relative humidity is the percentage of water vapor in air compared to the amount of water vapor needed to saturate that air at a specific temperature.

· Dew point is the temperature at which air is saturated with water vapor.

7. The water Planet

· Most of Earth’s water is salt water in the ocean.

· Earth’s fresh water is found in many locations, including the atmosphere, lakes, rivers, groundwater, and glaciers.

· A water molecule might follow many different paths as it travels in the water cycle.

8. Air Pressure And Wind

· Pressure exerted on a gas reduces it volume and increases it density.

· Differential heating of Earth’s surface by the Sun can create high - and low – pressure area.

· Wind is a movement of air from an area of high pressure to an area of low pressure.

· Local winds, called sea breezes, land breezes, mountain breezes and valley breezes, blow in predictable ways determined by local differential heating.

· Wind speed is measured with an instrument called an anemometer.

· Air pressure is represented on a map by contour lines called isobars.

9. Weather & Climate

· Air masses are large bodies of air that are uniform in temperature and humidity

· The boundary between two air masses that meet is called a front.

· Weather conditions usually change as a front passes by.

· Weather is the condition of the atmosphere at a specific time and location; climate is the average weather condition over a long period of time in a region.

· Global warming may have an effect on Earth’s weather and climate.

	SIXTH GRADE COURSE DESCRIPTIONS

LIFE SCIENCE – MICROWORLDS – NSRC / STC


The module emphasizes the investigation of both living and non-living specimens with a variety of magnifiers including hand lenses and the microscope.  It focuses on communicating detailed observations of specimens through writing drawing and discussion.  
Suggested timeline 8 weeks

1. Observing a Penny
· Magnifiers are tools that extend the sense of sight when used effectively.
2. Communicating Your Observations
· Observations are pieces of information received through the 5 senses.

· Properties are observable characteristics. 

· Inference is a conclusion.

· Opinion is ones expression. 

3. Learning About Lenses
· An object must be transparent and convex to act as a magnifier.
· Magnification occurs when light is bent by a transparent convex lens.
· Magnifications do not occur when light passes through a flat surface.
4. Looking Through Lenses
· An object is brought into good focus by moving the object or the lens back and forth.
5. Learning to Use the Microscope
· The microscope is a tool used to magnify.

· Each part has a specific function.

6. Practicing with the Microscope
· Effective use of the microscope – correct adjustment of light, good focus.
7. The Field of View
· Field of View is the area in which things are seen through the lens of a microscope.
· Increase in the power of the lens decreases the field of view to provide greater details.

8. Preparing Slides
· A wet mount slide is made to view light weight objects example: hair with a drop of water and a cover slip.

· A well slide has a reservoir with more depth to hold the specimen, example: pond water.
9. What Is It?

10. Exploring Common Objects

· Clear slides, good light adjustment and focusing techniques help in detailed observations - nonliving specimens.  

· Specific properties help to distinguish specimens.

11. Looking Inside an Onion
· Cell – “building blocks of all living things”.
· Cell wall protects and gives shape to the cell.

· Cell membrane holds the living parts of the cell.

· Nucleus is the control center of the cell.

      Looking at Living Things: 
12. Volvox
13. Blepharism
14. Vinegar Eels
· Detailed observations of living and moving specimens – Volvox, Blephrisma, and Vinegar Eels
· Algae is a group of organisms that do not have roots stems or leaves but make food like green plants.

· Flagella is a long whip like tail used for movement.

· Cilia are short hair like structures used for movement and feeding.

            Looking at Living Things: 
15. Hay and Grass Infusions – I  
16.  Hay and Grass Infusions – II 
· Expertise in making slides, showing down organisms, adjustment of light and correct focusing to explore and discover microbes in hay and grass infusions.

	SIXTH GRADE COURSE DESCRIPTION

PHYSICAL SCIENCE - MIXTURE AND SOLUTIONS - FULL OPTION SCIENCE SYSTEM


The Mixture and Solutions Module encourages students to develop the skills of investigation in order to build explanations based on knowledge and evidence.

Suggested timeline 5-6 weeks. 
Science Content:

1. Separating Mixtures.
· A mixture combines two or more materials that retain their own properties.

· A solution is a mixture in which one material seems to disappear in another.

· A crystal is the solid phase of a material that forms in an identifiable shape or pattern.
· When a solid dissolves in a liquid, the solid seems to disappear.

· When liquids evaporate, they change into a gas and disperse into the air. 
2. Reaching Saturation
· A saturated solution results when a solvent has dissolved as much material as it can.

· Solubility refers to the amount of a material that can dissolve in a given solvent.  
3. Concentration 
· Concentration is the amount of material dissolved in a measure of liquid.

· Volume is the three dimensional space occupied by a liquid.  
4. Fizz Quiz 
· When a change results from mixing two or more materials that change is a chemical reaction.  A reaction results in new products.

· Precipitate is a solid material that sometimes forms as a product of a reaction.

· Gas is sometimes a product of a reaction.
· Reactants are the active chemicals in a reaction.

· Some products of a reaction are soluble and can be observed only after evaporating the solution.
GRADE 6 SCIENCE FOCUS
SCIENCE FOCUS :  Weather, air, seasons, heat transfer – conduction, convection, radiation, humidity, relative humidity, dew point, water cycle, air pressure and wind – local winds, wind speed, weather & climate – fronts, global warming, magnifiers- hand lens, properties of lenses and focusing, microscope – parts and functions, focusing, light adjustment, field of view, preparing slides of living and non living specimens, separating mixtures, solutions, saturated solutions, concentration and chemical reactions. 

Within the context of the grade 6 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 weather instruments to measure temperature, atmospheric pressure, humidity, wind direction and speed.

· use globes and light bulbs to model variation in day length.

· use light sources to model beam spreading. 

· experiment to observe heat transfer by conduction, convection, and radiation. 

· calculate density and determine relative density.  

· observe and measure change in temperature due to evaporation and pressure change. 

· determine dew point.

· study the path of a water molecule. 

· observe the compression of a gas, build an anemometer, and interpret a pressure map. 

· model frontal boundaries - interaction of two liquids of different densities. 
· make detailed observations using hand lenses and a microscope. 

· communicate observations through writing, drawing, and discussion. 

· prepare slides of living and non-living specimens.

· make and separate mixtures and solutions.

· use instruments to measure the mass and volume of solids and liquids.

· investigate the behavior of solid materials in water to study saturation and concentration. 

· observe and compare materials before and after a chemical reaction.  
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 AND SEQUENCE CHART

	TITLE OF COURSE
	TOPIC OF INQUIRY
	SUGGESTED TIME ALLOCATION

	Weather And Water

(Full Options Science Series)

                                    FOSS
	Investigations:

1. What Is Weather?

2. Where’s the Air?

3. Seasons and Sun

4. Heat Transfer

5. Convection

6. Water in the Air

7. The Water Planet

8. Air Pressure and Wind

9. Weather and Climate
	9-12 weeks 

(Suggested 1 investigation per week)

	Microworlds 

(Science and Technology for Children) STC
	Lessons:

1. Observing a penny

2. Communicating Your Observations

3. Learning about Lenses

4. Looking through Lenses 

5. Learning to Use the Microscope

6. Practicing with the Microscope

7. The Field of View 

8. Preparing Slides

9. What is it?

10. Exploring Common Objects

11. Looking Inside an Onion

12. Looking at Living Things : Volvox

13. Looking at Living Things: Blepharisma 

14. Looking at Living Things: Vinegar Eels

15. Looking at Living Things: Hay and Grass Infusions I

16. Looking at Living Things: Hay and Grass Infusions II
	8 weeks

(Suggested 2 Lessons per week)

	Mixtures and Solutions

(Full Options Science Series) FOSS


	Investigations

1. Separating Mixtures

2. Reaching Saturation 

3. Concentration

4. Fizz Quiz 
	4-6 weeks
( Suggested 1 Lesson per week)


National Science Content Standards

Weather and Water (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. 

PHYSICAL SCIENCE

Develop students’ understanding of the transfer of heat energy.

· Heat energy is transferred in many ways (radiation, conduction, convection). 

· Heat moves in predictable ways, flowing from warmer object to cooler ones, until both reach the same temperature.  
· The Sun is a major source of energy for changes on Earth’s surface.  
EARTH SCIENCE

Develop students’ understanding of Earth’s atmosphere.
· The atmosphere is a mixture of nitrogen, oxygen, and trace gases, including carbon dioxide and water vapor.  The atmosphere has different properties at different location.

· Clouds, formed by the condensation of water vapor affect weather and climate.

· Global patterns of atmospheric movement include local weather.  Oceans have a major effect on climate because water in the oceans holds a large amount of heat.

· Water circulates through Earth’s crust, oceans, and atmosphere in the water cycle.  
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.
WEATHER & WATER OUT LINE (FOSS)
GOAL/OBJECTIVE:  Investigate weather, generate inquiry questions on the factors that constitute weather.  Use weather instruments to measure temperature , atmospheric pressure, humidity, wind direction and wind speed.______     

ABACUS CORRELATED OBJECTIVE (S):99, 100, 119, 120, 124, ,125, 213 – 216, 220 – 225, 238, ,254, 255, 260, 261 -,263, 267

	THEME/CONTENT

WEATHER & WATER

	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:

WEATHER & WATER 

Investigation – 1:

What is weather?

CONTENT:

Part 1:

Into the weather. 

· Weather 

· Meteorology

· Meteorologist

· Hurricane


	
STATE
  

5.1 

   A 2, 3, 4

   B 1

   C  1, 2

5.2

    A 1

    B 1

5.3 

   A  1

   B  1,  2

   D  1

5.4

   B  1

5.6

   A  2, 3

5.8

   B  1 - 6

NATIONAL 

A  Inquiry

B  Physical    

    Science

D  Earth &  

    Space

E Technology 

.
	Part 1: 

Into the weather. 

· Quick write – Describe weather.

· View Video Part 4 Things That Fall From the Sky.

· Discuss severe weather.

· View Video Part 2 Hurricane.

· Discuss Hurricane.

· Discuss inquiry questions Meteorology and Meteorologists and weather forecast.

· Read Naming Hurricanes -- Resource Book Page  3 & 4


	Part 1:

Into the weather. 

Readings Foss

· Naming Hurricanes   

. 
	Part 1:

Into the weather. 

Video Wonders of Weather 

· Part 4 Things That Fall From the Sky.

· Part 2 Hurricane




GOAL/OBJECTIVE:  ____________________Investigation - 1    What Is Weather cont….._______________

ABACUS CORRELATED OBJECTIVE(S):_________________________________________________________
	THEME/CONTENT

WEATHER & WATER

	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

	Investigation – 1: 

What is weather?

 Cont….

Part 2:

Local Weather

CONTENT:

· Temperature

· Humidity

· Wind direction

· Wind speed

· Pressure

· Visibility 


	
	Part 2: Local Weather 

· Write a weather report & share 

· Discuss local Weather report (news paper or T.V.) with reference to temperature, humidity pressure, cloud condition, wind speed & direction visibility and a forecast.

· Get familiar with weather tools and class weather charts  Page 5 Weather Tools -- Resource Book 

· Collect record and report weather data Class Weather Chart Lab Note Book Page 1.

· Review units used to quantify and describe the weather factors.

Extension : Teacher Guide Page 54,Research on topics like 

· Weather & Recreation 
· Weather & Clothing 
· Weather & Health
· Contact National Weather Service 
Assessment:    Teacher observation.


	Part 2:

Local Weather 

Readings Foss

 Weather Tools 
	Part 2:

Local Weather 

www.crh.noaa.gov/national_clickmap.html 

(if link does not open please copy and past)




GOAL/OBJECTIVE:  Design and conduct experiments to determine that air has mass and can be compressed.________ 
ABACUS CORRELATED OBJECTIVE (S):__116, 117, 213 -,216, 220 – 225, 237, 238, 243, 254, 255, 260, 263, 267, ________

	THEME/CONTENT

WEATHER & WATER

	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:

WEATHER & WATER
Investigation 2
Where’s The Air

CONTENT:

· Air & composition

· Pressure   


	
STATE
  

5.1 

   A 2, 3, 4

   B 1

   C  1, 2

5.3 

   B  1,  2

   D  1

5.4

   B  1   

   C  1

5.8

   B  1

NATIONAL 

A  Inquiry

B  Physical    

    Science

D  Earth 

    Space

E Technology 


	Part 1:
The Air around us

· Conduct experiments to determine that air has mass and can be compressed.

· Work on the Street Air Investigations Lab Note Book Page 3

· Watch Foss CD ROM – Weather & Water.

· Discuss and share results and conclusions. 

· Analyze results

· Read – What’s in the Air Page 6 & 7 & answer questions.

Refer : Teacher Answer Masters Page  376 Teacher  Guide

Assessment: Student Sheet --  Air Investigations
                      Lab Notebook Page  3

Refer:  Teacher Answer Masters Page  375 Teacher  Guide     


	Part 1:
The Air around us

Reading Foss

· What’s in the Air 


	Part 1:
The Air around us

Weather and Water CD ROM

· Matter and Energy

· Gas in a Syringe




GOAL/OBJECTIVE:  ____________________Investigation 2    What’s The Air cont….._________________________ 
ABACUS CORRELATED OBJECTIVE (S):_______________________________________________________________

	THEME/CONTENT

WEATHER & WATER

	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:

WEATHER & WATER
Investigation 2


Part 2:

Earth’s Atmosphere

CONTENT:

· Atmosphere

· Troposphere

· Stratosphere

· Mesosphere

· Thermosphere

· Exosphere


	
	Part 2:

Earth’s Atmosphere

· View the Atmosphere Poster and discuss the layers of the atmosphere.

· View the Troposphere Poster and discuss the elevations where some objects and organisms are found.

· View CD ROM Weather & Water Atmospheric Data & Elevator to Space and gather information.

· Read – A Thin Blue Veil -- Resource Book Page 8-10 and answer questions 

      Ref.  Teacher Answer Masters  Page 378.

             Teacher Guide 

· Use information from CD ROM & Reading to complete Student Sheet -- Earth’s Atmospheric Questions Lab Note Book Page 5

· Research on the Earth’s Atmosphere

Extension: Teacher Guide Page 81

Assessment: 

· Student Sheet – Earth’s Atmosphere Questions—Lab Note Book Page 5. 

   Refer:  Teacher Answer Masters Teacher Guide Page 377.

· Mid – Summative Exam 1-2 Assessment Masters Teacher Guide Page 458 & 459.

   Refer: Assessment Teacher Guide Page  458 & 459.


	Part 2:

Earth’s Atmosphere

Reading FOSS

· A Thin Blue Veil --  


	Part 2:

Earth’s Atmosphere

FOSS Weather & Water CD ROM

· Atmospheric Data

· Elevator to space

http://www.spacelink.nasa.gov/NASA.Projects/Earth.science/Atmosphere/.index.html  




GOAL/OBJECTIVE:   Identify that seasons are related to the amount of solar energy transferred to the Earth. They determine the relationship between the tilt of the Earth’s axis and the rotation and revolution of the Earth. 
ABACUS CORRELATED OBJECTIVE (S): 131,  213 -216, 220,  224, 225, 255, 260 – 263, 267_____________________
	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER
Investigation 3
Seasons and Sun 


Part 1: 

How much sunshine.

CONTENT:

· Calculation of hours of sunlight. 


	
STATE
  

5.1 

   A 2, 3, 4

   B 1

   C  1, 2

5.2

   A  1

   B  1   

5.3 

   A  1

   B  1,  2

   D  1

5.4

   B  1   

5.9

   A  1, 2

NATIONAL 

A  Inquiry

B  Physical    

    Science

D  Earth 

    Space

E Technology 


	Part 1: 

How much sunshine.

· A quick write on what causes seasons. 

· Calculate hours of sunlight.

· Calculate sunlight for a year and graph the information.

· Use transparency #2.

· Complete student sheet – Sunrise/ Sunset Times for 2000 Lab Note Book page 7.

· Review graph.

· Discuss global daylight.

· Read Wendy & Her World Wide Weather Watchers Resource Book page12-16. 

Extension: Change the Earth’s tilt on the FOSS CD ROM.  

Assessment: 

· Quick Write: What causes seasons.

Refer:  Assessment Teacher Guide Page 425.


	Part 1: 

How much sunshine.

FOSS READING

· Wendy & Her World Wide Weather Watchers. 

· Seasons -- 

	Part 1: 

How much sunshine.




GOAL/OBJECTIVE:  ____________________Investigation 3    Seasons and Sun    Cont...___________________
ABACUS CORRELATED OBJECTIVE (S): ____________________________________________________________

	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER
Investigation 3
Seasons and Sun 


Part 2: 

Sun-Earth System

CONTENT:

· Axis

· Tilt of the Earth’s Axis

· Rotation

· Revolution

· North Star

· Equinox

· Solstices  


	
	Part 2: 

Sun-Earth System

· Gather ideas about the length of days.

· Differentiate Rotation and Revolution – Use a model of the Sun-Earth System. 

· Investigate the hours of daylight.

· Conduct the demonstration and learn about Equinox and Solstices – Seasons.

· Read – Seasons Resource Book Page 17-19.

· Use interactive – Sun Earth Program CD ROM to answer the questions on Student Sheet Seasonal Changes -- Lab Note Book Page 9. 

              Ref: Teacher Answers Master Teachers Guide 

              Page 381 – 382.

· Complete Student Sheet – Response Sheet -- Lab Note Book Page 11. 

Assessment: 

· Response Sheet – Seasons and Sun -- Lab Note Book Page 11. 

 Refer:   Teacher Answers Master Teachers Guide Page 383.


	Part 2: 

Sun-Earth System

FOSS Reading
Seasons 


	Part 2: 

Sun-Earth System

FOSS CD ROM
Cycles Seasons




GOAL/OBJECTIVE:  __________Investigation 3    Seasons and Sun    Cont…..___________________________
ABACUS CORRELATED OBJECTIVE (S):________________________________________________________

	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER
Investigation 3
Seasons and Sun 


Part 3: 

Sun Angle and Solar Heating.

CONTENT:

· Solar Angle

· Beam Spreading   


	
	Part 3: 

Sun Angle and Solar Heating.

· Discuss Solar Energy and Beam Spreading with reference to the solar angle.

· Work on Student Sheet Beam Spreading -- Lab Note Book Page 13.

· Refer Teacher Answer Masters -- Teachers Guide Page 384.

· View Transparency 5,6 and 7

· Share and summarize ideas. 

Extension: Teacher Guide Page 111.  Experiment with solar heating

Assessment: 

· Mid – Summative Exam3 -- Assessment Masters Teachers Guide Page 460. 
Reference Assessment -- Teachers Guide Page 427. 

.


	
	


GOAL/OBJECTIVE: Investigate energy transfer by radiation and conduction. Make observations, collect, analyze and graph data. Learn that heat is kinetic energy of atoms and molecules._______________________________________________ 

ABACUS CORRELATED OBJECTIVE (S): 176, 177, 178, 209, 213 – 216, 220 – 225, 236, 238, 243, 244, 254, 255, 260, 263, 267.

	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER

Investigation 4
Heat Transfer 


CONTENT:

· Heat

· Radiant energy

· Radiation

· Differential Heating   


	
STATE
  

5.1 

   A 1, 2, 3, 4

   B 1

   C  1, 2

5.3 

   A  1

   B  1,  2

   D  1

5.4

   B  1   

5.6

   A  1, 2

5.7

   B  1, 2

5.8

   A  1

NATIONAL 

A  Inquiry

B  Physical    

    Science

D  Earth 

    Space

E Technology 


	Part 2: 

Heating the Earth

· Set up the investigation Transparency #8. 

· Conduct the investigation, collect temperature data – Student Sheet Earth Material Temperatures Chart -- Lab Note book Page 14 Transparency #9.

· Calculate temperature changes.

· Graph to analyze the temperature data – Student Sheet Earth Material Temperatures graph -- Lab note book Page 15. Transparency #10

· Discuss Earth Material Temperatures Questions using the data charts and graphs.

· Explain the differences in temperature of each material with the same amount of solar energy given.

· Radiation: Radiant Energy and Differential heating

· View weather and water CD ROM – focus on energy transfer through radiation.

· Read Thermometer: A Device to Measure Temperature –Resource Book Page 20-21 

Extension: Test conduction through other materials.

Assessment: 

· Teacher Observation: Two Coordinate Graph. 

 
	Part 2: 

Heating the Earth

FOSS Reading
· Thermometer: A Device to Measure Temperature 


	Part 2: 

Heating the Earth

 FOSS Weather and Water CD ROM

· Matter and Energy

· Heat and Energy
 




GOAL/OBJECTIVE: _______________Investigation 4     Heat Transfer      Cont._....________________________
ABACUS CORRELATED OBJECTIVE (S):__________________________________________________________

	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER

Investigation 4
Heat Transfer 


Part 2: 

Conduction  

CONTENT:

· Heat

· Conduction

· Energy Transfer Diagram

· Re-radiation


	
	Part 2: 

Conduction  

· Design an investigation to transfer energy – Heating Water Transparency 12 & 13.

· Conduct the activity, record procedure and data 

· Discuss how the heat transferred from the hot water to the cold water.

· Explain conduction with reference to heat as motion of atoms and molecules.

· View FOSS CD ROM – Weather and Water.

· Analyze the experiment to explain the series of energy transfers that take place as heat is conducted from the hot water to cold water and then to alcohol in the thermometer.

· Diagram the energy transfer.

· Record notes on conduction Student Sheet – Heat Conduction  Lab Note Book Page 17

Assessment: 

· Student Sheet – Heat Conduction Lab Note Book Page 17

Refer:  Teachers Answer Masters Teachers Guide 

                    Page 385. 


	Part 2: 

Conduction  


	Part 2: 

Conduction  

FOSS -- Weather and Water CD ROM

· Molecules in solids, liquids, and gases.

· Heat & Energy

· Thermometer.




GOAL/OBJECTIVE: ________Investigation 4        Heat Transfer          cont……_______________________
ABACUS CORRELATED OBJECTIVE (S):__________________________________________________

	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER
Investigation 4
Heat Transfer 


CONTENT:


	
	Part 2:  Conduction        Continued ….

· Get familiar with temperature stripes and metal bars.

· Design an investigation to show conduction through materials.

· Discuss the set up for the experiment – Transparency 14. 

· Conduct the investigation – make observations, record and answer questions – Student Sheet Conduction through Materials – Lab Note Book Page 19. 

· Discuss conclusions. 
Ref: Teacher Answer Masters Teacher Guide Page 386. 

· View CD ROM – Conduction through metals.

· Discuss conduction between Earth’s surface and the air.

· Discuss re-radiation. 

· Read – Heating the Atmosphere Resources Book Page 22 – 26 & Answer questions. 
Teacher Answers Master Teachers Guide Page 387. 

Extension:   Teacher Guide Page 140

Assessment: 

· Mid – Summative Exam 4. Assessment Masters Page 461 & 462

Reference:  Assessment Teachers Guide Page 

                   428 - 429.  Test conduct through other materials.


	Part 2: Continued 

FOSS Reading
Heating the Atmosphere.
	Part 2: Continued 

CD ROM – Conduction through Metals. 




GOAL/OBJECTIVE:  Investigate density of liquids and gases and energy transfer by convection.  Observe interaction of liquids  and gases of different densities__________________________________________________________

ABACUS CORRELATED OBJECTIVE (S):__176 -178, 213 – 216, 220 -225, 236, 238, 243, 244, 254, 255, 260 – 263, 267,
	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER

Investigation – 5:

Convection 

Part 1:
Density of Fluids 

CONTENT:

Density  D = M ÷ V 
	
STATE
  

5.1 

   A 1, 2, 3, 4

   B 1

   C  1, 2

5.3 

   A  1

   B  1,  2

   D  1

5.4

   B  1   

5.6

   A  1, 2

5.7

   B  1, 2

NATIONAL 

A  Inquiry

B  Physical    

    Science

D  Earth 

    Space

E Technology 


	Part 1:

Density of Fluids 

· Discuss the layering of liquids.

· Conduct the layering investigation.

· Discuss why the solutions layered that way.

· Record the results and complete sheet Liquid Layers – Lab Note Book Page 21.

· Discuss weight volume and density.

· Use measuring cylinders and balance to  measure volume and mass 

· Record the results and calculate density.  Student Sheet – Calculating density – Lab Note Book Page 23.

· Transparency 15

· Review Results and relation between density and layering.

· Respond to ideas on Student Sheet  – Response Sheet -- Lab Note Book Page 25.

· Read Density and answer questions --  Resource Book Page 27 – 31. 

Refer:    Teacher Answer Masters Teacher Guide Page 391. 

 Assessment:    Response Sheet – Lab Note Book Page 25.

Refer   Teacher Answer Masters Teacher Guide Page 390.

  
	Part 1:

Density of Fluids 

FOSS Reading

Density 


	Part 1:

Density of Fluids 




GOAL/OBJECTIVE:  ____________________Investigation 5        Convection        cont……__________________
ABACUS CORRELATED OBJECTIVE (S):_____________________________________________________________

	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER
Investigation – 5:

Convection  

Part 2:

Convection of water 

CONTENT:

· Convection   

· Energy Transfer


	
	Part 2:

Convection of Water

· Investigate the layering of plain water at different temperatures

· Record on Student sheet – Layering Hot and Cold Water Lab Note Book Page 27.

· Discuss reasons for layering.

· Observe convection in a liquid environment.

· Describe how materials of different densities interact.

· Understand the relationship between temperature and density of water samples

· Explain that convection occurs only in fluids where molecules are free to flow.

· Read convection – Resource Book Page 32 – 33.

Assessment:    Student Sheet Layering Hot and Clod water – Lab Note Book Page 27.

Refer   Teacher Answer Masters -- Teacher Guide Page 392.   


	Part 2:

Convection of Water

FOSS  Reading

Convection


	Part 1:

Convection of Water




GOAL/OBJECTIVE:  ____________________Investigation 5      Convection      Cont……___________________________

ABACUS CORRELATED OBJECTIVE (S):___________________________________________________________________

	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER
Investigation – 5:

Convection

Part 3:

Convection in Air

CONTENT:

· Convection 

Convection Cell 
	
	Part 3:

Convection in Air

· Discuss convection in the atmosphere.

· Use the convection chamber to observe convection in a gas environment.

· Record convection observations on Student Sheet – Lab Note Book Page 29.

· Discuss convection observations.

· Describe how materials of different densities interact – hot less dense air rises and cold dense air descends.

· View CD Rom.

Extension: Teacher Guide Page 175.

Assessment:    Student Sheet – Use Convection Chamber – Lab Note Book Page 29.

Refer    Teacher Answer Masters -- Teacher Guide Page 393.   

Assessment:    Mid Summative Exam Assessment Masters – Teacher Guide Page 463 – 464.

Refer    Assessment Teacher Guide Page 432—433.


	Part 3:

Convection in Air


	Part 3:

Convection in Air

Foss Weather & water CD

· Matter and Energy

· Heat and Energy

· Video Resource Convection Chamber.




GOAL/OBJECTIVE:  Explore the forms that water takes in the atmosphere.  Investigate how water gets in the air and how it condenses out of air, infer that water vapor is part of the air, infer that water vapor is part of the air.  Calculate temperature changes, determine relative humidity and dew point and graph data. ____________________

ABACUS CORRELATED OBJECTIVE (S):99, 100, 119, 125, 207, 213–216, 220-225, 236, 238, 243, 244, 248, 254, 255, 260–263, 267
	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER 
Investigation – 6:

Water in the Air.

Part 1:

Is Water really there?
CONTENT:

· Condensation.


	
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

5.6

   A  2, 3, 4

5.8

   B 2  - 6   
NATIONAL  

A  Inquiry

B  Physical    

    Science 

D

E Technology 


	Part 1:

Is Water really there? 

· Design an investigation to show the presence of water vapor in the air around.

· Conduct the investigation.

· Make presentation.

· Discuss condensation with reference to condensation in everyday life.

Assessment:  

· Planning

· Execution

· Explanation & Communication

· Presentation


	Part 1:

Is Water really there?
-----


	Part 1:

Is Water really there?

-----




GOAL/OBJECTIVE:  ____________________Investigation 6        Water in the Air           Cont……______________

ABACUS CORRELATED OBJECTIVE (S):__________________________________________________________________

	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER 
Investigation – 6:

Water in the Air.

Part 2:

Evaporation  and Humidity  

CONTENT:

· Humidity

· Relative humidity

· Transpiration 


	
	Part 2:

Evaporation  and Humidity  

· Explore wet hands and discuss the effect of wind on evaporation.

· Design an investigation to show temperature change.

· Calculate temperature change.

· Share results to explain the change in the amount of water vapor in the air.

· Discuss humidity and relative humidity – Use transparency 16

· Work on the problems on Student Sheet -- Relative Humidity – Lab Note Book Page 31.

Refer: Teacher Answer Masters Teacher Guide Page  394

· Summarize factors responsible for water vapor in the air.

· Respond to the statements on the Response Sheet – Water in the Air -- Lab Note Book  Page 33

Assessment:   Response Sheet -- Water in the Air. Lab Note Book  Page 33

Refer   Teacher Answer Masters – Teacher Guide Page 395.  


	Part 2:

Evaporation  and Humidity  

-----


	Part 2:

Evaporation  and Humidity  

-----




GOAL/OBJECTIVE:  ____________________Investigation 6           Water In The Air          Cont….._____________

ABACUS CORRELATED OBJECTIVE (S):___________________________________________________________________

	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER 
Investigation – 6:

Water in the Air.

Part 3:

Condensation and Dew Point.

CONTENT:

· Dew 

· Dew Point

· Hygrometer


	
	Part 3:

Condensation and Dew Point.

· Plan and conduct a condensation investigation.

· Record the highest temperature at which condensation occurs.

· Organize and report results.

· Answer questions on Student Sheet  -- Dew Point Questions Lab Note Book  Page 35

Refer:  Teacher Answer Masters Teacher Guide Page 396.

· Review the hygrometer and determine the classroom relative humidity.

· Discuss how to determine relative humidity – Use Transparency 17.

· Calculate relative humidity – Humidity Calculator – Resource Book Page 79.

· Read Dragoni”s Breath -- Resource Book Page 34.

Refer:  Teacher Answer Masters -- Teacher Guide Page 397.

Assessment:    Student Sheet -- Dew Point Questions – Lab Note Book Page 35.

Refer    Teacher Answer Masters Teacher Guide Page 396. 
	Part 3:

Condensation and Dew Point.

FOSS Reading

Dragon’s Breath


	Part 3:

Condensation and Dew Point.

------




GOAL/OBJECTIVE:  ____________________Investigation 6        Water In The Air       Cont……_____________________

ABACUS CORRELATED OBJECTIVE (S):___________________________________________________________________

	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER 
Investigation – 6:

Water in the Air.

Part 4:

Clouds and precipitation

CONTENT:

· Relation between Temperature and Pressure.

· Formation of dew and clouds.

· Condensation nucleus.

· Precipitation.

· Rain Gauge.


	
	Part 4:

Clouds and precipitation.

· View CD Rom – Video Resource --Cloud in a Bottle 

· Observe demonstration and note the changes in temperature with the change in pressure – Pump Cap System.

· Discuss Temperature results and record on Student Sheet -- Pressure / Temperature Demonstration – Lab Note Book Page 37.

· Summarize the physical principles involved with increase and decrease of pressure on a gas – relation between Temperature and Pressure.

· Discuss Cloud Formation, Use pressure and a burning match stick to produce a cloud in a bottle and discuss the condensation nucleus.

· Discuss the importance of measuring precipitation.

· Read Observing Clouds – Resource Book Page 37 and answer questions.

Refer: Teacher Answer Masters – Teacher Guide Page 398.

Assessment:    Student Sheet Pressure / Temperature Demonstration -- Lab Note Book Page 37. 

Refer    Teacher Answer Masters Teacher Guide Page 400 


	Part 4:

Clouds and precipitation.

FOSS Reading

· Observing Clouds


	Part 4:

Clouds and precipitation.

Foss 

Weather & Water CD Rom Video Resource 

Cloud in a Bottle

· Temperature under Pressure

· Teacher’s cloud

· Student’s cloud




GOAL/OBJECTIVE:  ____________________Investigation 6          Water In The Air       Cont….._____________

ACUS CORRELATED OBJECTIVE (S):_________________________________________________________________

	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER 
Investigation – 6:

The Water in the Air.

Part 5:

Weather Balloons

CONTENT:

· Weather Balloon.

· Radiosonde.

· Sounding


	
	Part 5: Weather Balloons

· Discuss the importance of weather balloons.

· View the Weather Balloon Flight Simulation and complete the Work Sheet -- Weather Balloon Stimulation – Lab Note Book Page 39.

· Discuss answers.

Refer:  Teacher Answer Masters Teacher Guide  Page 399

· Read Weather Balloons and Upper – Air Soundings – Resource Book Page 43 & 44 and answer questions.

Refer:  Teacher Answer Masters Teacher Guide Page 401.

· Study the Weather Balloon Sounding data Resource Book Page 81.

· Analyze and plot the data -- Student Sheet – Upper Air Sounding Graph – Lab Note Book Page 40.  Use Transparency 18 & 20.

· Complete the graph for the 4 cities 

Refer:  Teacher Answer Masters Teacher Guide Page 402 -- 205.

Extension: Teacher Guide Page  221

Assessment:  

· Self assessment Quick write from Investigation -   1 

· Response Sheet Water in the Air 

Refer:  Teacher Answer Masters Teacher Guide Page 395.

· Mid Summative Exam - 6 -- Assessment Masters Page 465 

Refer    Assessment – Teacher Guide Page 436.


	Part 5:

Weather Balloons

FOSS  Reading

Weather Balloons and Upper - Air Soundings
	Part 5:

Weather Balloons

Foss  CD ROM

Weather & Water  Atmospheric Data – Weather Balloon Launch




GOAL/OBJECTIVE:  Identify the elements of the water cycle and the distribution of water over the Earth.   Study the path of a water molecule in the water cycle.______________________________________________________________________

ABACUS CORRELATED OBJECTIVE (S):__ 99, 100, 119, 207, 220-225, 254, 255, 260__________________________

	THEME/CONTENT

WEATHER & WATER

	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:

WEATHER & WATER
Investigation – 7:

The Water Planet 

Part 1:

Water Cycle Game 
CONTENT:

· Fresh water

· Ground water

· Hydrology.


	
STATE
 

5.1 

   A 2, 3, 4

   B 1, 2

   C  1, 2

5.3 

   A  1, 3

   B  1, 2

   D  1

5.4

   B  1

5.6

   A  2, 3, 4

5.8

   B 2 - 6   
NATIONAL  

A  Inquiry

B  Physical    

    Science 

D  Earth & Space

E Technology 


	Part 1:

Water Cycle Game 

· Quick Write – What is the water cycle?

Refer:  Assessment Teacher Guide Page 437.

· Discuss why the earth is called the Water Planet (70% Water).

· List the place where water is found on the Earth.

· Discuss fresh water.

· Read Earth – The Water Planet Resource Book Page 45 – 47.  Transparency 23.

· Demonstrate the distribution of water on the Earth.

· Play the Water Cycle Game to study the path of a water molecule

· Record the sequence of locations on Student Sheet – Water Cycle Game – Lab Note Book  Page 43

· Review Results 

· Watch Video Water Works – Careers in Hydrology 

· Discuss the video.

Assessment:    Quick write – Self Assessment.

Refer    Assessment Teacher Guide Page 437.   
	Part 1:

Water Cycle Game

FOSS Reading

· Earth – The Water Planet.


	Part 1:

Water Cycle Game
VIDEO

Water Works:

Careers in Hydrology




GOAL/OBJECTIVE:  ______________________Investigation – 7      The Water Planet         Cont……______________
ABACUS CORRELATED OBJECTIVE (S):_________________________________________________________________

	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER
Investigation – 7:

The Water Planet 

Part 2:

Multimedia Water Cycle Game

CONTENT:

· Water Cycle


	 
	Part 2:

Multimedia Water Cycle Game

· Play the multimedia game – Water Cycle – makes it easier to visit more locations in a shorter time.

Refer:  To rules – Water Cycle Game Rules:  Plain version.

· Record results on Student Sheet -- Water Cycle Game – Lab Note Book Page 43.

· Analyze the results on the Water Cycle Game Tally.  Use Transparency 24.

· Discuss the water cycle based on the game and the readings.

· Draw the water cycle – with details and arrows to indicate the movement of water.

Extension: Teacher Guide Page  244

Assessment:    Mid summative Exam – 7    Assessment Masters – Teacher Guide Page 466.

Refer    Assessment Teacher Guide Page 438.   


	Part 2:

Multimedia Water Cycle Game

FOSS Reading

· Earth – The Water Planet.


	Part 2:

Multimedia Water Cycle Game

VIDEO

Water Works:

Careers in Hydrology




GOAL/OBJECTIVE:  _Investigate the relation between air pressure and wind, assemble and explore a pressure indicator, use a barometer, build an anemometer, make a model of wind and use pressure, maps to predict weather conditions._______

ABACUS CORRELATED OBJECTIVE (S):_ 117, 124, 207, 214–216, 220-225, 236, 238, 239, 243, 244, 248, 254, 255, 260–263, 267_

	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER
Investigation – 8:

Air Pressure and Wind

Part 1:

Air Pressure Inquiry

CONTENT:

· Effect of Pressure on volume of gas.

· Effect of pressure on density of a gas.


	
STATE
 

5.1 

   A 1, 2, 3, 4

   B 1

   C  1, 2

5.3 

   A  1, 3

   B  1,  2

   D  1

5.4

   B  1

5.8

   B  1

NATIONAL  

A  Inquiry

B  Physical    

    Science 

D  Earth & Space

E Technology 

 
	Part 1:

Air Pressure Inquiry

· Assemble pressure indicator – Transparency 25.

· Record predications and answer questions and answer questions on Student Sheet – Pressure In a Jar – Lab Note Book  Page 45.

· Discuss results.

· View CD Rom – Weather & Water – Matter and Energy Section.

· Discuss the change in density with the change in volume -- mass remaining the same.

· Observe how change in air pressure affects a barometer.

· Review multimedia and note how air pressure changes with altitude.

· Read – What is Air Pressure -- Resource Book Page 48 – 52 and answer questions

Refer:  Teacher Answer Masters – Teacher Guide Page  407

Assessment:    Response Sheet – Air Pressure and Wind. Lab Note Book  Page 47

Refer    Assessment Teacher Guide Page 408.  


	Part 1:

Air Pressure Inquiry

FOSS Reading

· What is Air Pressure


	Part 1:

Air Pressure Inquiry

Foss

CD Rom Weather & Water

· Matter and Energy

· Gas in a Syringe

· Atmospheric Data

· Weather Balloon Launch

· Elevator to Space




GOAL/OBJECTIVE:  _______________________Investigation – 8             Air Pressure and Wind      Cont….._________
ABACUS CORRELATED OBJECTIVE (S):_________________________________________________________________

	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER
Investigation – 8:

Air Pressure and Wind 

Part 2:

Wind Models

CONTENT:

· Wind

· Local Winds

· Relation between change in air pressure and wind.

· Cause of high and low pressure areas.


	
	Part 2:

Wind Models

· Discuss the effect of warm and cool air on air pressure on the ground.

· Share ideas about wind and its cause – Quick Write Refer: Assessment Teacher Guide Page 441.

· Construct models to show differential heating, energy transfer, change of density, change of atmospheric pressure and wind.

· Share ideas and answer questions – 

      Transparency 27.

· Review processes that produce wind – Transparency 28.

· View CD ROM – Local Winds – Study the winds – location and direction.

· Complete the Student Sheets – Local Winds – Lab Note Book Page 48 & 49.

Refer:  Teacher Answer Masters – Teacher Guide Page 409 – 410.

· Read -- Where the Wild Wind Blows—Resource Book Page 53 – 55.


	Part 2:

Wind Models

FOSS Reading

Where the Wild Wind Blows
	Part 2:

Wind Models

Foss

CD ROM

Weather and Water

· Climate Factor

· Local Wind


GOAL/OBJECTIVE:  _______________________Investigation – 8      Air Pressure And Wind         Cont….._______
ABACUS CORRELATED OBJECTIVE (S):_________________________________

	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER
Investigation – 8:

Air Pressure and Wind 

Part 3:

Measuring Wind

CONTENT:

· Anemometer 

· Accuracy in measurements.

· Relation between wind and temperature.


	
	Part 3:

Measuring Wind

Discuss the wind monitoring instrument.

· Construct anemometers with the guideline on Student Sheet – Making an Anemometer -- Lab Note Book Page 50 – 51.

· Map School site weather – Observe and record data at 3 different locations include sketches for orientation (3 days).

· Analyze data calculate the average temperature, wind speed and pressure.

· Read – Laura’s Big Day -- Resource Book Page 57 – 62 and answer questions.

Refer:  Teacher Answer Masters – Teacher Guide Page 412.

Assessment:  Self Assessment – Quick Write.
	Part 3:

Measuring Wind

FOSS Reading

Laura’s Big Day 
	Part 3:

Measuring Wind

FOSS

CD ROM

Atmospheric data


GOAL/OBJECTIVE:  _______________________Investigation – 8            Air Pressure and Wind              Cont….._____
ABACUS CORRELATED OBJECTIVE (S):_________________________________________________________________

	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER
Investigation – 8:

Air Pressure and Wind

Part 4:

Pressure Maps

CONTENT:

· Weather Map

· Isobars


	
	Part 4:

Pressure Maps

· Study the Pressure Map – Lab Note Book Page 53, Transparency 29 for pressure information.

· Locate the high and low pressure areas to determine the direction of the wind.

· Explore isobar intervals – Discuss what the isobars reveal when they are close together or far apart.

Extension:  Teacher Guide Page 280.

Assessment:  Mid Summative Exam 8 – Assessment Masters Teacher Guide Page 467 & 468.

Refer:  Assessment Teacher Guide Page 442 & 443.


	Part 4:

Pressure Maps

FOSS Reading

· What is Air Pressure
	Part 4:

Pressure Maps

FOSS

CD ROM

Weather & Water


GOAL/OBJECTIVE:  __Examine the effect of air masses on weather conditions, differentiate between weather and climate analyze results and make predictions about the affect of global warming on the Earth’s climate,
ABACUS CORRELATED OBJECTIVE (S):100, 116 - 118, 129, 207, 213–216, 220-225, 236, 238, 239, 243, 254, 255, 260–263, 267
	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER
Investigation – 9:

Weather & Climate

Part 1:

Air Masses

CONTENT:

· Stagnant Air

· Air Mass


	
STATE
 

5.1 

   A 1, 2, 3, 4

5.3 

   B  1,  2

   D  1

5.4

   B  1

5.6

   A  2, 3

5.8

   B  1 -  6

NATIONAL  

A  Inquiry

B  Physical    

    Science 

D  Earth & Space

E Technology 


	Part 1:

Air Masses

· Discuss “Stagnant Air” and “Air Mass”

· Predict the characteristics an air mass acquires depending on its location.

· Learn to name an air mass – example Maritime tropical air mass – Transparency 30.

· Determine the identity code for each air mass on Student Sheet – North America Air Masses -- Resource Book Page 84.

· Create an air mass in a plastic bag (Solar Balloon)

· Record Solar Balloon data – Question # 1 Student Sheet – Solar Balloon Observations – Lab Note Book Page 55.

· Conduct the investigation.

· Complete Question # 2, 3 & 4 on Student Sheet– Solar Balloon Observations – Lab Note Book Page 55.

Ref:   Teacher Answer Masters page 413.

· Discuss results.


	Part 1:

Air Masses

FOSS  Reading

----
	Part 1:

Air Masses

FOSS

CD ROM 

Weather & Water

www.teachersources.com 


GOAL/OBJECTIVE:  _________________________Investigation – 9            Weather and Climate             Cont….._____
ABACUS CORRELATED OBJECTIVE (S):_________________________________________________________________

	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER
Investigation – 9:

Weather & Climate

Part 2

Air Masses & Weather Maps

CONTENT:

· Map Symbols

· Weather Maps

· Fronts


	
	Part 2

Air Masses & Weather Maps

· Review density and discuss meeting of air masses – density of air masses is affected by temperature and moisture content.

· Watch a demonstration to understand the meeting of air masses to form fronts.

· Discuss kinds of fronts --  warm and cold

· Study weather symbols – Sample Weather – Map Symbol Resource Book Page 87.

· Learn to read weather maps – Surface Observations -- Resource Book Page 88.

· Use Transparency 33.

· Complete Student Sheet -- Reading Weather Maps – Lab Note Book Page 57.

Ref.: Teacher Answer Masters  Page 414

· Learn that Satellites record images of the atmosphere – Weather Satellites Image -- Resource Book Page 89, use Transparency 34.

· View CD Rom – Weather and Water to locate severe weather

Assessment:  Student Sheet -- Response Sheet – Weather and Climate -- Lab Note Book  Page 59

Refer:  Teacher Answer Masters Page 415.


	Part 2

Air Masses & Weather Maps

FOSS Reading

· Sample weather  -- Map Symbol
	Part 2

Air Masses & Weather Maps

Foss

CD ROM 

Weather & Water

www.teachersources.com 


GOAL/OBJECTIVE:  _________________________Investigation – 9      Weather and Climate             Cont….._____
ABACUS CORRELATED OBJECTIVE (S):_________________________________________________________________

	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER
Investigation – 9:

Weather & Climate

Part 3

Climate:

CONTENT:

· Climate 

· Weather


	
	Part 3

Climate:

· Review Earth: The Water Planet -- Resource Book Page 45 – 47.   Use Transparency 23.

· View and discuss the video – Wonders of Weather

1. What is weather?

2. Conditions that create weather.

3. Importance of the atmosphere.

4. Suns influence on weather.

· Distinguish between weather and climate 

· View CD ROM Weather and Water.

· Use database.

· Read -- Is earth Getting Warmer? -- Global Warming -- Resource Book Page 63 – 66.

Assessment:  Revisit Response Sheet – Weather and Climate Lab Note Book  Page 59

Refer:  Teacher Answer Masters Page 415.


	Part 3

Climate:

FOSS  Reading

· Earth: The Water Planet

· Is Earth Getting Warmer?
	Part 3

Climate:

FOSS 
CD ROM 

Weather & Water

Video:  Wonders of Weather.

www.teachersources.com 


GOAL/OBJECTIVE:  _________________________Investigation – 9            Weather and Climate             Cont….._____
ABACUS CORRELATED OBJECTIVE (S):_________________________________________________________________

	THEME/CONTENT

WEATHER & WATER
	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:

WEATHER & WATER
Investigation – 9:

Weather & Climate

Part 4

Global Warming 

CONTENT:

· Global Warming


	
	Part 4

Global Warming 

· Brain Storm – Effects of global warming on the Earth

· Discuss the effect on distribution of water on the earth.

· Refer to rules of the Water Cycle Game Resource Book Page 83.

· Play the game

· Record and report results.

· Analyze results – use Transparency 24

· Complete the reading – Is Earth Getting Warmer -- Resource Book Page 63 – 66.

Extension: Teacher Guide Page 319.

Assessment:  Final Summative Exam Assessment Masters – Teacher Guide Page 469 – 474.

Refer:  Assessment Teacher Guide Page 446 - 447.


	Part 4

Global Warming 

Foss 

Reference Reading

· Is Earth Getting Warmer?
	Part 4

Global Warming 

Foss

CD ROM 

Weather & Water

 


National Science Content Standards

Microworlds (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. 

PHYSICAL SCIENCE

Develop students’ understanding of magnifiers.

· Use of hand lenses.

· Properties of magnifiers.

· Effective use of the microscope.

CONTENT: LIFE SCIENCE

Develop a student’s understanding of living and fast moving organisms  

· Examine and describe the cells in an onion skin.

· Observe living organisms – Volvox, Blepharisma, and Vinegar Eels.

· Discover microbes in hay and grass infusions. 
· Make detailed record of observations.

· Draw labled diagrams.
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. 

MICROWORLDS OUT LINE
GOAL/OBJECTIVE:  _Develop observational skills, increase ability to use magnifiers effectively, brainstorm and discuss ideas about magnifiers and magnification, observe and discover details and record observations.
ABACUS CORRELATED OBJECTIVE (S):_207 – 209, 214 – 216, 220 – 224, 236 – 238, 243, 247, 254, 255, 260 – 263, ______
	THEME/CONTENT

MICROWORLD
	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:

MICROWORLD
Lesson – 1

Observing a Penney 

CONTENT:

· Magnifiers

· Use of hand lens.


	
STATE
 

5.1 

   A 1, 2, 3, 4

   B 1, 2

   C 1, 2

5.3 

   A  2

   B  1, 2

   C  1

5.4

   A  1

   B  1

   C  1

NATIONAL 

A  Inquiry

B Physical    Science

E Technology 

F  Personal & 

    Social 

   perspectives.


	Lesson – 1

Observing a Penney 

· Share ideas about magnifiers and record:

1. What we know about magnifiers

2. What we would like to find out about magnifiers.

· Work on Activity Sheet -1  -- Observing A Penny  -- Teacher Guide Page  12.

· Sketch both sides of a penny from memory -- Question – 1.

· Observe a penny with an unaided eye to find details and redraw the penny without looking at it.   Question – 2.

· Learn to use a hand lens, make detailed observations of the penny & record discoveries as detailed drawings.    Question – 3

· Conclude that ideas are revised with new observations.

Extension:   Teacher Guide Page  12

Evaluation:   Teacher Guide Page 12.

Refer:  Appendix A  -- Post Unit Assessment Teacher             Guide Page 93 
	Lesson – 1

Observing a Penney 

STC Reading

--
	Lesson – 1

Observing a Penney 

· Adventures With a Hand Lens:

Headstrom, Richard

NY Dover Publications




GOAL/OBJECTIVE:  _Make detailed observations, learn to communicate discoveries with clarity, completeness and accuracy, and record observations in words and sketches.
ABACUS CORRELATED OBJECTIVE (S):_206, 207, 214 – 216, 232, 237, 238, 247 254, 255,260,261, 263.______________
	THEME/CONTENT

MICROWORLD
	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:

MICROWORLD
Lesson – 2

Communicating your Observations 

CONTENT:

· Observation

· Properties

· Inference

· opinion


	
STATE
 

5.1 

   A 1, 2, 3, 4

   B 1, 2

   C 1, 2

5.3 

   A  1

   B  1, 2 

   C  1

5.4

   A  1

   B  1

   C  1

5.6

   A  1

NATIONAL 

A  Inquiry

B  Physical    

    Science

E Technology 

F  Personal & 

    Social 

   perspectives.


	Lesson – 2

Communicating your Observations 

· Distinguish between observation, inference and opinion.

· Learn to make clear complete and accurate drawings.

· Use elements of shape to draw.

Refer - Supplementary Drawing Lesson – Appendix C, Teacher Guide Page 99.

· Use descriptive words to communicate.

· Identify an unknown object using descriptive words, phrases or sentences to describe an observable characteristic.

· Observe the given object and record observations in writing and sketches – Activity Sheet – 2, Teacher Guide Page 20

· Identify the objects with the given description of observable characteristics.

· Discuss results- accurate sketches and vivid descriptions.

Extension:   Teacher Guide Page  17 & 18

Evaluation:  Teacher Observation of drawings and descriptions -  Student Sheet – 2 Teacher Guide Page 20


	Lesson – 2

Communicating your Observations

Reference Reading

Brooks Mona

Drawing with children

Los Angeles: Jeremy P. Tarcher, Inc.


	Lesson – 2

Communicating your Observations 



GOAL/OBJECTIVE:  _Investigate the properties of Lenses, experiment with different shapes to discover the properties common to objects that act as magnifiers. Note that the more curved an object is the more it magnifies.
ABACUS CORRELATED OBJECTIVE (S):_206, 207, 215, 224, 232, 237, 238, 247, 255, 260 - 263.______________
	THEME/CONTENT

MICROWORLDS
	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:

MICROWORLD
Lesson – 3

Learning about Lenses

CONTENT:

· Properties of lenses

· Transparent


	
STATE
 

5.1 

   A 1, 2, 3, 4

   B 1, 2

   C 1, 2

5.3 

   A  1

   B  1, 2 

   C  1

5.4

   A  1

   B  1

   C  1

5.6

   A  1

NATIONAL 

A  Inquiry

B  Physical    

    Science

E Technology 

F  Personal & 

    Social 

   perspectives 

	Lesson – 3

Learning about Lenses

· Work on Activity sheet 3, Teacher Guide Page 25. 

· Underline a word on the piece of newspaper.

· Work with one object at time to complete the information on the work sheet.

· Examine the shape, predict whether it will magnify.

· Test the object, record results, and sketch accurately.

· Experiment with a water drop to determine whether it magnifies. Follow directions - Student Activity Book Page 6.

· Discuss the common properties of magnifiers, and understand which shapes magnify and why.

· Compare a hand lens with other objects used in the activity.

· Observe a jar of water, predict whether it will magnify. Explain why the jar acted as a magnifier.

Extension:   Teacher Guide Page 24

Evaluation:  Teacher Guide Page 24.


	Lesson – 3

Learning about Lenses

· Single Lens
  Ford, Brian

      NY Harper & Row
	Lesson – 3

Learning about Lenses




GOAL/OBJECTIVE:  _Use lenses to explore several common objects, learn to focus and examine how much of an object is seen at one time. 

ABACUS CORRELATED OBJECTIVE (S):_206, 207, 215, 224, 232, 237, 238, 247, 255, 260 - 263.______________
	THEME/CONTENT

MICROWORLDS
	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:

MICROWORLD
Lesson – 4

Looking through Lenses

CONTENT:

· Properties of magnifying lenses.

· Focusing a lens. 


	
STATE
 

5.1 

   A 1, 2, 3, 4

   B 1, 2

   C 1, 2

5.3 

   A  1

   B  1, 2 

   C  1

5.4

   A  1

   B  1

   C  1

5.6

   A  1

NATIONAL 

A  Inquiry

B  Physical    

    Science

E Technology 

F  Personal & 

    Social 

   perspectives

	Lesson – 4

Looking through Lenses

· Observe a variety of objects one at a time using different lenses.

· Sketch one object as observed though the lens.

Evaluation:  

Activity sheet 4 – What have you learned about lenses? - Teacher Guide Page 30

Refer:  Evaluation – Teacher Guide Page 29


	
	


GOAL/OBJECTIVE:  _Acquire information about the functions of the different parts of a microscope. Learn to adjust light, focus the microscope, and develop the concept of a field of view.
ABACUS CORRELATED OBJECTIVE (S):_206,207, 213, 214, 215, 220 – 225, 237, 238, 243, 255, 260, 261_
	THEME/CONTENT

MICROWORLDS
	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:

MICROWORLDS
Lesson – 5

Learning to use the microscope.

CONTENT:

· Background information of the microscope.

· Functions of the different parts of the microscope

· Field of view.


	
STATE
 

5.1 

   A 1, 2, 3, 4

   B 1, 2

   C 1, 2

5.3 

   A  1

   B  1, 2 

   C  1

5.4

   A  1

   B  1

   C  1

5.6

   A  1

NATIONAL 

A  Inquiry

B  Physical    

    Science

E Technology 

F  Personal & 

    Social 

   perspectives

	Lesson – 5

Learning to use the microscope

· Read - Who invented the Microscope?- Student Activity Book Page 11

· Review focusing hand lenses.

· Study the parts of a microscope.

· Understand the use of each part.

· Place the microfiche.

· Adjust the light

· Focus to get a clear image. Refer Student Activity Book Page 14

· Read the message on the microfiche

· Watch for the size of the field of view

Extension:  Teacher Guide Page 35

Evaluation:  Progress in the Student’s ability to use the microscope effectively. Teacher Guide Page 35


	STC Reading

· Who invented the Microscope?

· The World of the Microscope
Oxalade, Chris & Stockley 
London Usborne Publishing Ltd. 

· Adventures with a Microscope :

Headstrom, Richard 

   NY Dover     

   Publication
	


GOAL/OBJECTIVE:  _Continue to use the microscope effectively to make detailed observations of flat objects and develop an understanding of the field of view.__________________________________________________________ 

ABACUS CORRELATED OBJECTIVE (S):_207, 213 – 216, 237, 238, 243, 255, 260, 261_

	THEME/CONTENT

MICROWORLDS
	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:

MICROWORLDS
Lesson – 6

Practicing with the Microscope
	
STATE
 

5.1 

   A 1, 2, 3, 4

   B 1, 2

   C 1, 2

5.3 

   A  1

   B  1, 2 

   C  1

5.4

   A  1

   B  1

   C  1

5.6

   A  1

NATIONAL 

A  Inquiry

B  Physical    

    Science

E Technology 

F  Personal & 

    Social 

   perspectives
G History & Nature Science


	Lesson – 6

Practicing with the Microscope

· Review adjusting the light and focusing the microscope.

· Follow procedure- Student Activity Book Page 17.

· Observe the dark and light areas of a black and white picture (news print).

· Observe the dots in a glossy black and white picture.

· Follow procedure- Student Activity Book Page 18.

· Observe the dots in the primary and secondary colors in a colored picture.

· Observe the dots in a glossy colored picture.

· Record observation to describe the size and arrangement of dots in black & white and color pictures.

· Study the dots in the light and dark area of news print in one square of a screen wire. Count accurately and record the number of dots in one square (field of view).

· Write every tiny letters and focus to read.

Extension: Student Activity Book Page 40.

Evaluation:  Correct placement of specimen, adjustment of light and focusing 
Refer: Teacher Guide Page 41


	STC Reading

· Microscopes and Telescopes – Wilkin, Fred.  --  Chicago Children’s Press
	


GOAL/OBJECTIVE:  _Get better acquainted with the concept of the field of view and precise measurements.
ABACUS CORRELATED OBJECTIVE (S):_ 207, 213 - 216, 220 – 225, 237, 238, 243, 255, 260, 261 

	THEME/CONTENT

MICROWORLDS
	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:

MICROWORLDS
Lesson – 7

The field of view (Seeing More of Less)

CONTENT:

· Field of view


	
STATE
 

5.1 

   A 1, 2, 3, 4

   B 1, 2

   C 1, 2

5.3 

   A  1

   B  1, 2 

   C  1

5.4

   A  1

   B  1

   C  1

5.6

   A  1

NATIONAL 

A  Inquiry

B  Physical    

    Science

E Technology 

F  Personal & 

    Social 

   perspectives

	Lesson – 7

The field of view (Seeing More of Less)

· Discuss field of view.

· Answer the Question # 1 -- Find out for yourself – Student Activity Book Page 22.

· Complete Activity Sheet 5 – Field of View – Teacher Guide Page 47.

· Discuss how much fits into the field of view.

Extension:   Teacher Guide Page 46

Evaluation:  Activity Sheet – 5 - Field of View – Teacher Guide Page 47.


Refer: Teacher Guide Page 46.
	 
	


GOAL/OBJECTIVE:  _Learn to prepare wet mount and well slides and focus over the surface of an object that has depth.
ABACUS CORRELATED OBJECTIVE (S):_207, 213 - 216, 220 – 225, 237, 238, 243, 255, 260, 261_____________

	THEME/CONTENT

MICROWORLDS
	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:

MICROWORLDS
Lesson – 8 

Preparing Slides

CONTENT:

· Wet mount slides.

· Well slides.


	
STATE
 

5.1 

   A 1, 2, 3, 4

   B 1, 2

   C 1, 2

5.3 

   A  1

   B  1, 2 

   C  1

5.4

   A  1

   B  1

   C  1

5.6

   A  1

NATIONAL 

A  Inquiry

B  Physical    

    Science

E Technology 

F  Personal & 

    Social 

   perspectives

	Lesson – 8 

Preparing Slides 

· Discuss the different kinds of slides.

· Study the pictures of slides --  Student Activity Book Page 23 & 24.

· Prepare a wet mount slide to mount a feather or hair.

· Follow the procedure Activity – 1 -- Student Activity Book Page 25.

· Record the diagram.

· Prepare a well slid to mount poppy seeds or sponge. Follow the procedure Activity – 2 -- Student Activity Book Page 26

· Record the diagram.

· Experiment with mounting techniques to find the best method to view fish scales.

· Identify the specimens on the bulletin board.

Refer:  

1. Specimen Appendix D Teacher Guide Page 103.

2. Final activities Teacher Guide Page 53 (Answers - Specimens)

Extension:   Teacher Guide Page 53.


	
	


GOAL/OBJECTIVE:  _Students prepare slides, focus make observations, identify unknown specimens and record results.
ABACUS CORRELATED OBJECTIVE (S):_ 207, 213 - 216, 220 – 225, 237, 238, 243, 255, 260, 261.

	THEME/CONTENT

MICROWORLDS
	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:

MICROWORLDS
Lesson – 9 

What Is It?
CONTENT: 

· Well Slide


	
STATE
 

5.1 

   A 1, 2, 3, 4

   B 1, 2

   C 1, 2

5.3 

   A  1

   B  1, 2 

   C  1

5.4

   A  1

   B  1

   C  1

5.6

   A  1

NATIONAL 

A  Inquiry

B  Physical    

    Science

E Technology 

F  Personal & 

    Social 

   perspectives

	Lesson – 9 

What Is It?
· Review the technique used to prepare a well slide.

· Mount each unknown specimen 1 – 4, observe and identify.

· Use the information – Student Activity Book page 30 & 31 to identify.

· Record the results and draw neat diagrams.

· Experiment with mixtures of 2 specimens.

Extension:   Teacher Guide Page 59.

Evaluation:  Activity to prepare slides, focus, observe – Teacher Guide Page  59 


	STC Reading

· Greg’s Microscope 

Selsam, Millicent

NY Harper & Row


	


GOAL/OBJECTIVE:  _Select the appropriate slide, prepare slides of different type, perfect light adjustment and focusing techniques, make close observations, verbalize observations and record accurately.____
ABACUS CORRELATED OBJECTIVE (S):_ 207, 213 - 216, 220 – 225, 237, 238, 243, 255, 260, 261.

	THEME/CONTENT

MICROWORLDS
	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:

MICROWORLD
Lesson – 10 

Exploring common objects
CONTENT: 


	
STATE
 

5.1 

   A 1, 2, 3, 4

   B 1, 2

   C 1, 2

5.3 

   A  1

   B  1, 2 

   C  1

5.4

   A  1

   B  1

   C  1

5.6

   A  1

NATIONAL 

A  Inquiry

B  Physical    

    Science

E Technology 

F  Personal & 

    Social 

   perspectives
G History & Nature Science


	Lesson – 10 

Exploring common objects
· Prepare slides

· Explore and make discoveries.

· Record findings, take notes, make sketches.

· Share results.

· Read Taking a Look with Robert Hook -- Student Activity Book Page 35.

· Set up hay and grass infusions, follow directions --  Final Activities – Teacher Guide Page 63.

Extension:   Teacher Guide Page 64.

Evaluation:  Activity to prepare slides, focus, observation – Teacher Guide Page  64 

Refer:  Appendix A Post Unit Assessments Page  95  Self Assessment

            Appendix B Teacher’s Record Chart Page 98 


	STC Reading

· Taking a Look with Robert Hook Student Activity Book 

· 
	


GOAL/OBJECTIVE:  _Prepare a wet mount slide, examine and describe the internal structure of an onion skin draw complete accurate and clear diagrams ____________________________________
ABACUS CORRELATED OBJECTIVE (S):_ 207, 213 - 216, 220 – 225, 237, 238, 243, 255, 260, 261 – 263._
____

	THEME/CONTENT

MICROWORLDS
	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:

MICROWORLD
Lesson – 11

Looking Inside an Onion.

CONTENT: 

· Cell

· Cell wall

· Cell membrane

· Nucleus 
	STATE 
5.1 

   A 1, 2, 3, 4

   B 1, 2

   C 1, 2

5.3 

   A  1

   B  1, 2 

   C  1

5.4

   A  1

   B  1

   C  1

5.5 

   A  2

   B  2 

   C  1

5.6

   A  1

NATIONAL 

A  Inquiry

B  Physical    

    Science

C  Life Science

E Technology 

F  Personal & 

    Social 

    perspectives
G History & Nature Science
	Lesson – 11

Looking Inside an Onion.

· Observe and describe the external features of the onion.

· Work on Activity Sheet – 6 Student Activity Book Page 72 -- Question # 1 – 5.  Sketch prediction and actual observation.

· Prepare a wet mount of the onion skin.  – Follow instruction Student Activity Book  Page 38

· Make observation and record on Activity Sheet 6 -- Question 6.

· Follow safety procedures.

· Read  Looking at Living Things : Volvox Student Activity Book Page 41.

Extension:   Teacher Guide Page 70.

Evaluation:  Activity Sheet 6 – What is inside an Onion –.

Refer:           Teacher Guide Page 71          

	STC Reading 

Looking at Living Things : Volvox 


	


GOAL/OBJECTIVE:  _Prepare slides of living & moving organisms – Volvox make observations, record and discuss results.  Draw neat labeled diagrams.___________________________________________
ABACUS CORRELATED OBJECTIVE (S):_ 207, 213 - 216, 220 – 225, 237, 238, 243, 255, 260, 261 – 263.________

	THEME/CONTENT

MICROWORLDS
	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:

MICROWORLD
Lesson – 12

Looking at Living Things -- Volvox

CONTENT: 

· Algae

· Colony

· Photosynthesis

· Flagella

· flagellate
	STATE 
5.1 

   A 1, 2, 3, 4

   B 1, 2

   C 1, 2

5.3 

   A  1

   B  1, 2 

   C  1

5.4

   A  1

   B  1

   C  1

5.5 

   A  2

   B  2 

   C  1

5.6

   A  1

NATIONAL 

A  Inquiry

B  Physical    

    Science

C  Life Science

E Technology 

F  Personal & 

    Social 

    perspectives

	Lesson – 12L

Looking at Living Things -- Volvox

· Read the information on Volvox – Looking at The Living Things : Volvox -- Student Activity Book  Page 41.

· Discuss the characteristics of the Volvox – size, color, movement.

· Prepare a well slide of the Volvox.

· Follow teacher directions & instructions – Student Activity Book  Page 42

· Record observations -- size, color movement.

· Draw a neat labeled diagram.

· Clean up

· Discuss and report observations

· Research other flagellates.

Extension:   Teacher Guide Page 75 & 76.

Evaluation:  Teacher Guide Page 76.


	STC Reading 

· Looking  at  Living Things – Volvox

· Hidden Worlds – Pictures of the Invisible – Simon , Seymour 

New York William Morrow & Co


	


GOAL/OBJECTIVE:  _Continue to prepare slides of living and moving organisms – Blepharisma make observations record and discuss results.  Draw neat labeled diagrams.______________________________________________________
ABACUS CORRELATED OBJECTIVE (S):_ 207, 213 - 216, 220 – 225, 237, 238, 243, 255, 260, 261 – 263._______

	THEME/CONTENT

MICROWORLDS
	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:

MICROWORLD
Lesson – 13

Looking at Living Things -- Blepharisma

CONTENT: 

· Algae

· Colony

· Photosynthesis

· Flagella

· flagellate
	STATE 
5.1 

   A 1, 2, 3, 4

   B 1, 2

   C 1, 2

5.3 

   A  1

   B  1, 2 

   C  1

5.4

   A  1

   B  1

   C  1

5.5 

   A  2

   B  2 

   C  1

5.6

   A  1

NATIONAL 

A  Inquiry

B  Physical    

    Science

C  Life Science

E Technology 

F  Personal & 

    Social 

    perspectives
	Lesson – 13

Looking at Living Things -- Blepharisma

· Read the information on Blepharisma -- Looking at  Living Things -- Blepharisma Student Activity Book Page 45.

· Discuss the characteristics of the Blepharisma – size, color, movement.

· Prepare a well slide of the Blepharisma.

· Follow teacher directions & instructions – Student Activity Book  Page 47

· Record observations --  size, color movement and reproduction.

· Draw a neat labeled diagram.

· Clean up

· Discuss and report observations

· Research other flagellates.

Extension:   Teacher Guide Page 80.


	STC Reading 

· Looking at Living Things :  Blepharisma


	


GOAL/OBJECTIVE:  _Prepare slides of very fast moving living organisms – Vinegar Eel.  Experiment with methods to reduce its speed, make observations, record and discuss results, draw neat labeled diagrams.____________
ABACUS CORRELATED OBJECTIVE (S):_ 207, 213 - 216, 220 – 225, 237, 238, 243, 255, 260, 261 – 263.________________

	THEME/CONTENT

MICROWORLDS
	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:

MICROWORLD
Lesson – 14

Looking at Living Things – Vinegar Eels 
CONTENT: 

· Pasteurization
	STATE 
5.1 

   A 1, 2, 3, 4

   B 1, 2

   C 1, 2

5.3 

   A  1

   B  1, 2 

   C  1

5.4

   A  1

   B  1

   C  1

5.5 

   A  2

   B  2 

   C  1

5.6

   A  1

NATIONAL 

A  Inquiry

B  Physical    

    Science

C  Life Science

E Technology 

F  Personal & 

    Social 

    perspectives 


	Lesson – 14

Looking at Living Things – Vinegar Eels 
· Record the background information on Vinegar Eels -- Looking at Living Things:  Vinegar Eels -- Student Activity Book Page 49.

· Discuss the characteristics of the Vinegar Eel – size, color, movement & reproduction.

· Prepare a wet mount slide of the Vinegar Eel.

· Follow teacher directions & instructions – Student Activity Book  Page 51

· Experiment with one or more methods to slow down the eel.  Prepare a fresh slide for each method.

· Follow instructions Student Activity Book Page 51 – 52

· Record and observe size, color movement.

· Draw a neat labeled diagram.

· Clean up

· Discuss and report observations

Extension:   Teacher Guide Page 84.

Evaluation:  Teacher Observation.


	STC Reading 

· Looking  at Living Things:    Vinegar Eels 


	


GOAL/OBJECTIVE:  _Discover microbes in the hay infusions, make good clear slides use the microscope efficiently, distinguish microbes, record and communicate discoveries and draw accurate and complete drawings. _____________
ABACUS CORRELATED OBJECTIVE (S):_ 207, 213 - 216, 220 – 225, 237, 238, 243, 255, 260, 261 – 263._______

	THEME/CONTENT

MICROWORLDS
	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:

MICROWORLDS
Lesson – 15

Looking at Living Things – Hay & Grass Infusions – I 
CONTENT: 

· Bacteria

· decomposition
	STATE 
5.1 

   A 1, 2, 3, 4

   B 1, 2

   C 1, 2

5.3 

   A  1

   B  1, 2 

   C  1

5.4

   A  1

   B  1

   C  1

5.5 

   A  2

   B  2 

   C  1

5.6

   A  1

NATIONAL 

A  Inquiry

B  Physical    

    Science

C  Life Science

E Technology 

F  Personal & 

    Social 

    perspectives 


	Lesson – 15

Looking at Living Things – Hay & Grass Infusions – I 
· Reading Looking at Living Things -- Hay & Grass Infusions – I -- Student Activity Book Page 55.

· Discuss

· The changes in the infusion.

· Tracking microbes

· Slowing down microbes

· Distinguishing features of microbes

· Prepare one good slide from each infusion.

· Record observations, size, shape, color, movement speed.

· Record date and the infusion.

· Draw neat labeled diagrams.

· Give a creative name to the microbe.

· Clean up

· Observe safety measures

· Discuss, share and report discoveries.

Extension:   Teacher Guide Page 88.

Evaluation:  Teacher Guide Page 88.

Refer:           Appendix B Teacher Guide Page  98 


	STC Reading 

· Looking  at  Living Things –   Hay & Grass Infusions – I 
· Discover the Invisible – Grave, Eric

Prentice Hall Inc.


	


GOAL/OBJECTIVE:  _Observe microbes in greater detail, make good clear slides, use the microscope efficiently, record with greater precision – Evaluation ____________________________________________________ __________
ABACUS CORRELATED OBJECTIVE (S):_ 207, 213 - 216, 220 – 225, 237, 238, 243, 255, 260, 261 – 263._______

	THEME/CONTENT

MICROWORLDS
	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:

MICROWORLDS
Lesson – 16

Looking at Living Things – Hay & Grass Infusions – II 
CONTENT: 

· Bacteria

· Decomposition
	STATE 
5.1 

   A 1, 2, 3, 4

   B 1, 2

   C 1, 2

5.3 

   A  1

   B  1, 2 

   C  1

5.4

   A  1

   B  1

   C  1

5.5 

   A  2

   B  2 

   C  1

5.6

   A  1

NATIONAL 

A  Inquiry

B  Physical    

    Science

C  Life Science

E Technology 

F  Personal & 

    Social 

    perspectives 


	Lesson – 16

Looking at Living Things – Hay & Grass Infusions – II 
· Review slide making techniques & focusing.

· Prepare one very good clear slide.

· Observe the microbe in detail.

· Record observations, size, shape, color, movement speed.

· Record date and the infusion.

· Draw a neat labeled diagram.

· Give a creative & descriptive name to the microbe.

· Clean up

· Observe safety measures

· Discuss share results.

Extension:   Teacher Guide Page 91.

Evaluation:  Teacher Guide Page 88.

Refer:  Appendix A Post Unit Assessments  Teacher Guide 

            Page  95  Self Assessment

            Appendix B Teacher’s Record Chart Page 98 


	STC Reading 

Looking at Living Things:

Hay & Grass Infusions

· Discover the Invisible 

Grave, Erick

Prentice Hall Inc


	----


National Science Content Standards

Mixtures and Solutions (FOSS)

SCIENCE AS INQUIRY

Develop students’ abilities to do and understand scientific inquiry.

· Generate questions that can be answered through scientific investigations.

· Design and conduct scientific investigations.
· Use appropriate tools and techniques to gather, analyze, and interpret data.

· Develop and communicate explanations 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 properties of matter and changes in properties of matter.
· Substances have characteristic properties such as solubility.  A mixture of substances often can be separated into the original substances using one or more of the properties.

· Substances react chemically in characteristic ways with other substances to form new substances.

· More than 100 known elements (92 of them naturally occurring) combine in a multitude of ways to produce compounds, which account for the living and nonliving substances in our world.

PHYSICAL SCIENCE

Develop students’ understanding about science and technology.
· Scientists work collaboratively in terms and use tools and scientific techniques to make better observations.  
HISTORY AND NATURE OF SCIENCE

Develop students’ understanding of science as a human endeavor.
· Science and technology have been practiced by people for a long time.  

MIXTURES & SOLUTIONS OUT LINE

GOAL/OBJECTIVE: Make and separate mixtures and solutions, measure solids and liquids, compare mass of a mixture to the mass of its parts, use scientific thinking processes to conduct investigations and build explanations.


ABACUS CORRELATED OBJECTIVE (S): 142, 147, 220-225, 227, 236-238, 244, 246, 254, 255, 261, 262

	THEME/CONTENT

MIXTURES AND SOLUTIONS (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:

MIXTURES AND SOLUTIONS (FOSS)

Investigation-1:

Separating Mixtures
CONTENT:

Part 1:

Making and separating mixtures

1. A mixture combines 2 or more materials that retain their own properties 

2. A solution forms when a material dissolves in a liquid and cannot be retrieved with a filter.


	
STATE
 

5.1

 A 2, 3, 4

 B1

 C 1, 2

5.3

 A 1

 B 1, 2

 D 1

5.6 

 A 3

NATIONAL 

A Inquiry

B Physical      

   Science

E Technology


	Part 1: 

Making and separating mixtures:

· Make mixtures of water and solid materials (salt, gravel, and diatomaceous earth)

· Separate the mixtures with screens and filters

· Discover that water and salt make a special kind of mixture, a solution, which cannot be separated with a filter.

Assessment: Investigation # 1

                       Student sheet # 2 (lab)

Refer: Teacher guide – Duplication masters section.  


	Reference Reading

Science stories Folio:

· Mixtures and Solutions

· A Salty story

Language connection:

(pg 20) Teacher Guide

· Invent a gorp recipe
Math connection:

(pg 20)Teacher Guide

· Problem of the week

	www.phys.virginia.edu/education/outreach/8thgradesol/MixSoln.htm
www.answers.com
www.fossweb.com
www.geocities.com/proofpurchaseweb/mixtures.html



GOAL/OBJECTIVE: _______________ Investigation-1: Separating Mixtures _    Cont…._________________________
ABACUS CORRELATED OBJECTIVE (S): ___________________________________________________________


	THEME/CONTENT

MIXTURES AND SOLUTIONS (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:

Separating a Salt solution

1. Evaporation can separate a liquid from a solid in a solution 

2. The mass of a mixture to its parts is the same.

CONTENT:

Part 3:

Observing crystals 

1. Evaporation of the salt water results in salt crystals in distinctive patterns 

 
	


 
	Part 2:

Separating salt solution

· Separate salt from water in a solution. 

· Compare the total mass of a mixture to the mass of its part.

· Evaporate the salt solution

Assessment: Investigation # 1

                       Student sheet # 4 (lab)

Refer: Teacher guide – Duplication masters section.  


	Technology connection

· Research on Diatomaceous earth 

· Research on Sodium Chloride


	http:/scienceideas.org/cm/matter/Mixtures.pdf/view



www.iit.edu~smile/ch9130.html
www.school-for-champions.com/science/chemixtures.htm



GOAL/OBJECTIVE: ____________ Investigation-1:Separating Mixtures    Cont ….________________________

ABACUS CORRELATED OBJECTIVE (S): ___________________________________________________________


	THEME/CONTENT

MIXTURES AND SOLUTIONS (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 4:

Separating a dry mixture

1. A mixture combines two or more materials that retain their own properties.

2. A dry mixture (gravel, powder, and salt) gets separated using the techniques of filtering and evaporation.


	
	Part 4: Separating a dry mixture

· Separate dry mixture (gravel powder and salt) using the techniques of filtering and evaporating.

Assessment: Investigation # 1

                       Student sheet # 7 (lab)                            

Refer: Teacher guide – Duplication masters section.  


	
	www.chemsoc.org/pdf/LearnNet/rsc/Kev1-10.pdf
Chemmovies.unl.edu/chemistry/beckerdemos/BDO52c.html



GOAL/OBJECTIVE: Investigate the behavior of solid materials in water, measure the volume and mass of solids and liquids, gain experience with the concept of saturation, compare solubility of materials in water, use scientific thinking processes to conduct investigations and build explanations

ABACUS CORRELATED OBJECTIVE (S): 142, 147, 220-225, 227, 236-238, 244, 246, 254, 255, 261,262 

	THEME/CONTENT

MIXTURES AND SOLUTIONS (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:

MIXTURES AND SOLUTIONS (FOSS)

Investigation-2:

Reaching saturation
CONTENT:

Part 1:

Salt saturation

1. A solution is saturated when as much solid material as possible has dissolved in the liquid.

2. Simple solutions are composed of liquid solvent and solid solute.


	
STATE
 

5.1

 A 2, 3, 4

 B1

 C 1, 2

5.3

 A 1

 B 1, 2

 D 1

5.6 

 A 2, 3

NATIONAL 

A Inquiry

B Physical      

   Science

E Technology


	Part 1: 

Salt saturation:

· Make saturated solution 

· Find mass of the solid materials dissolved in the saturated solutions
Assessment: For parts 1 and 2 of the investigation #2 

                       Student sheet # 8

Refer: Teacher guide – Duplication masters section.  


	Reference Reading

Science stories Folio:

· Decompression sickness

· Sour Power
Language connection:

(pg 29),Teacher Guide

· Define saturation

· Make it crystal clear

· Find citric acid

· Research citrus fruits


	antoine.frostburg.edu/chem./senese/101/reactions/slides/tsld003.htm



GOAL/OBJECTIVE:_______________ Investigation-2: Reaching saturation    Cont …. __________________

ABACUS CORRELATED OBJECTIVE (S):___________________________________________________________


	THEME/CONTENT

MIXTURES AND SOLUTIONS (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:

Citric- Acid Saturation 

A solution is saturated when as much solid material as possible has dissolved in the liquid

Solubility is the property that substances have of dissolving in solvents. 

Solubility is different for different materials and can change with temperature and solvents.
	 
	Part 2:

Citric-Acid Saturation

· Make a saturated citric acid solution. Using a balance 

· Using balance, compare the solubility of salt and citric acid by comparing the mass of the solid materials dissolved in the saturated solutions.

Assessment: For parts 1 and 2 of the investigation #2 

                       Student sheet # 8

Refer: Teacher guide – Duplication masters section.  


	Math connection:

(pg 30, Teacher Guide

· Problem of the week

· Graph the saturation relationship

Technology connection

Check the website www.fossweb.com for interactive simulations to write questions to a scientist, and to talk to other classes using Foss


	www.musc.edu/grad/NSF/Citric%20Acid-angie.pdf



GOAL/OBJECTIVE:_____________________ Investigation-2: Reaching saturation    Cont …..__________________

ABACUS CORRELATED OBJECTIVE (S):___________________________________________________________


	THEME/CONTENT

MIXTURES AND SOLUTIONS (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 3:The Saturation Puzzle

1. Solubility is different for different materials and can change with temperature and different solvents

CONTENT:

 Part 4:

Comparing the Crystals

Citric acid and Epsom –salts crystals have specific shapes and patterns.
	
	Part 3:

The Saturation Puzzle
· Determine the mass of salt it takes to saturate 50 ml of water, and compare the value to other solids thus identify the material

Assessment: Investigation # 2

                       Student sheet # 10                            

Refer: Teacher guide – Duplication masters section.  

Part 4-

Comparing the Crystals
· Observe citric acid and Epsom salts crystals and compare them to salt crystals.


	
	Primaryresources.co.uk/science/pdfs/9dissolving.pdf



nobel.scas.bcit.ca/debeck_pt/science/crystals/crystals_p1.htm






GOAL/OBJECTIVE: Measure the volume of solids and liquids, investigate the behavior of solid materials in water, gain experience with the concept of concentration, determine the relative concentrations of solutions, use scientific thinking processes to conduct investigations and build explanations
ABACUS CORRELATED OBJECTIVE (S): 142, 147, 220-225, 227, 236-238, 244, 246, 254, 255, 261,262
	THEME/CONTENT

MIXTURES AND SOLUTIONS (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:

MIXTURES AND SOLUTIONS(FOSS) 

Investigation-3:

Concentration

CONTENT:

Part 1:

Soft-Drink Recipes

1.Concentrtion expresses a relation-ship between the amount of dissolved material and the volume of solvent.

2. The more solvent dissolved in a solution, the more concentrated the solution

3. A concentration solution can be made dilute by adding solvent to it


	
STATE
 

5.1

 A 2, 3, 4

 B1

 C 1, 2

5.3

 A 1

 B 1, 2

 D 1

5.6 

 A 3

NATIONAL 

A Inquiry

B Physical      

   Science

E Technology


	Part 1:

Soft-Drink Recipes

· Observe and compare soft-drink solutions that differ in the amount of powder (water held constant) to amount of water (powder held constant) to develop the concept of concentration.

Assessment: Investigation # 3

                       Student sheet # 11 (lab)                            

Refer: Teacher guide – Duplication masters section.  


	Reference Reading

Science stories Folio:

· Grow your own crystals

· The air you breathe
Language connection:

(pg 29) teacher Guide

· List descriptive words
· List the descriptive words
· Apply the reaction

	http://www.standards.dfes.gov.uk/schemes2/secondary_science/sci07h/?view=list&column+objective



GOAL/OBJECTIVE: _______________ Investigation-3: Concentration    Cont….______________________

ABACUS CORRELATED OBJECTIVE (S): ___________________________________________________________


	THEME/CONTENT

MIXTURES AND SOLUTIONS (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:

Salt concentration

1. The more material dissolved in a liquid, the more concen-trated the solution.

2. When equal volumes of two solutions made from the same ingredients are compared, the heavier one is the more concentrated solution.

CONTENT:

Part 3:

Mystery solutions

Application of the content from part 1 and 2 of the investigation 3-

Concentration


	
	Part 2:

Salt concentration

· Preparation of salt solutions and compare their concentrations.

· Determine the relative concentration of the salt solutions using a balance.

Assessment: For parts 2 and 3 of Investigation # 3-

                       Student sheet # 12 (lab)  and 13                          

Refer: Teacher guide – Duplication masters section.  

Part 3:

Mystery solutions

· Determine the relative concentrations of mystery salt solutions (which is the most concentrated and which is the most dilute). 

 Assessment: For parts 2 and 3 of Investigation # 3-

                        Student sheet # 12 (lab) and13                           

Refer: Teacher guide – Duplication masters section.  


	Math connection:

(pg 30) Teacher Guide

· Problem of the week

Technology connection

· Use of technology in project presentation


	http://www.standards.dfes.gov.uk/schemes2/secondary_science/sci07h/?view=list&column+objective
www.newtondep.anl.gov/askasci/chem99/chem99334.htm



GOAL/OBJECTIVE: Measure volumes of solids and liquids, observe and compare materials before and after a chemical reaction, investigate the properties of chemical reactions, compare the properties of the products of several different reactions, separate and identify 

ABACUS CORRELATED OBJECTIVE (S): 142, 147, 220-225, 227, 236-238, 244, 246, 254, 255, 261,262
	THEME/CONTENT

MIXTURES AND SOLUTIONS (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:

MIXTURES AND SOLUTIONS(FOSS) 

Investigation-4:

Fizz Quiz

CONTENT:

Part 1:

Chemical Reactions

1. A chemical reaction is change results from mixing 2 or more materials. A reaction results in new materials.

2. Formation of a gas occurs in some reactions

3. Formation of precipitate occurs in some chemical reactions.


	
STATE
 

5.1

 A 2, 3, 4

 B1

 C 1, 2

5.3

 A 1

 B 1, 2

 D 1

5.6 

 B 1

NATIONAL 

A Inquiry

B Physical      

   Science

E Technology


	Part 1:

Chemical Reactions

· Systematically mix combinations of solid materials (calcium chloride, baking sods, and citric acid) with water and observe changes that occur. The changes (formation of a gas and a white precipitate) are identified as evidence of a chemical reaction.

Assessment: for parts 1,2,3and 4 of Investigation # 4

                       Student sheet # 14,15, (lab) and 16                           

Refer: Teacher guide – Duplication masters section.  


	Reference Reading

Science stories Folio:

· What a Reaction
· Ask a chemist
· A periodic table
· The history of rubber
Language connection:

· List descriptive words
· Play a game of concentration

	Web.jjay.cuny.edu/~acarpi/NSC/6-react.htm
www.chem4kids.com/files/react_intro.html
www.chemtutor.com/react.htm



GOAL/OBJECTIVE:____________ Investigation-4:Fizz Quiz      Cont.  …..__________________________
ABACUS CORRELATED OBJECTIVE (S):___________________________________________________________


	THEME/CONTENT

MIXTURES AND SOLUTIONS (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:

Reaction Products

1. Formation of precipitate occurs in some chemical reactions

2. Some products of a reaction are soluble and can be observed only after evaporating the solution 

CONTENT:

Part 3:

Reaction in a zip bag

Chemical reactions occur in the closed system helps observe the gas more critically. Zip bag provides closed system for the reactions 


	
	Part 2:

Reaction Products

· Using the techniques of separating, (filtering and evaporating) separate and study the products of reactions.

Assessment: for parts 1,2,3and 4 of Investigation # 4

                       Student sheet # 14,15, (lab) and 16                           

Refer: Teacher guide – Duplication masters section.  

Part 3:

Reaction in a zip bag

· Using the combination of materials used in parts 1 and 2, chemical reactions are produced in a zip bag.

· Critical observation of gas in the closed system provided by zip bag

Assessment: for parts 1,2,3and 4 of Investigation # 4

                       Student sheet # 14,15, (lab) and 16                           

Refer: Teacher guide – Duplication masters section.  


	Math connections ;

Problem of the week-Rachel’s experimental result analysis


	Can-do.com/uci/ssi2002/chemical reactions.html



www.chemicalreaction.org



GOAL/OBJECTIVE:_____ :____________ Investigation-4:Fizz Quiz      Cont.  ….._________________________

ABACUS CORRELATED OBJECTIVE (S): ___________________________________________________________


	THEME/CONTENT

MIXTURES AND SOLUTIONS (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 4:

Choosing your own investigation:

Apply techniques used to separate mixtures and solutions and to make reactions


	 
	Part 4:

Choosing your own investigation

· Identify and investigate a subject in a greater detail.

· Review of the investigations from parts1-3.

Assessment: for parts 1,2,3and 4 of Investigation # 4

                       Student sheet # 14,15, (lab) and 16                           

Refer: Teacher guide – Duplication masters section.  

And

End of mixtures and solutions module assessment
	
	www.nap.edu/readingroom/books/rtss/1.13html



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) ACTIVITY 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

Weather and Water

	Air masses
	Large bodies of air that are uniform in temperature and humidity.

	Atmosphere
	The layer of air that surrounds the Earth.

	Axis
	The imaginary axle on which the earth rotates.

	Climate
	The average weather condition over a long period of time in a region. 

	Condensation
	The process by which a gas changes to a liquid.

	Condensation Nucleus
	Tiny scraps of matter on which condensation starts.

	Conduction
	Energy transfer by contact.

	Convection
	The circulation of fluid (liquid or gas) due to energy transfer – warm masses rise and cold masses sink.

	Convection Cell
	The cycle of warm and cold air. It plays an important role in global weather.

	Density
	The ratio between a mass and its volume.

	Dew Point
	The temperature at which air is saturated with water vapor.

	Differential Heating
	The rate at which a material heats up. Example: the difference in the temperature of water and soil after being heated by the sun for the same time. 

	Equinox
	Equinox means “equal night”. The spring equinox occurs around March 21. The fall equinox occurs around September 21.

	Evaporation
	The process by which a liquid changes to a gas.

	Exosphere
	The layer farthest away from the Earth’s surface.

	Front
	The boundary between two air masses that meet.

	Hail
	Lumps of ice that are normally round and about one centimeter in diameter.

	Heat
	The kinetic energy of atoms and molecules.

	Humidity
	Water vapor in the air.

	Hurricane
	A cyclonic storm – an area of low pressure into which air rushes creating powerful winds that spiral around a central eye - wind speed 120 km/h.

	Isobars
	Contour lines on maps that represent air pressure.

	Local Winds
	Winds that blow in predictable ways determined by local differential heating. Example: sea breeze, land breeze.

	Mesosphere
	The layer of air above the stratosphere.

	Meteorologist
	A person who studies the Earth’s weather.

	Meteorology
	The science of weather.

	Radiosonde
	A small expandable instrument package suspended below a lighter-than-air balloon.

	Relative Humidity
	The percentage of water vapor in air compared to the amount of water vapor needed to saturate that air at a specific temperature. 

	Revolution
	The movement of the Earth around the sun. It causes seasons. 

	Rotation
	The movement of the Earth around its axis. It causes day and night.

	Solar Angel
	The angel at which light from the sun strikes the surface of the earth.

	Solstice
	Solstice means “Sun Stands Still”. The longest day of the year is called the Summer Solstice. It occurs around June 21. The shortest day of the year is called the winter Solstice. It occurs around December 21. 

	Stratosphere
	The layer of air above the troposphere where the ozone layer if found.

	Temperature
	Measure of the average level of Kinetic energy in a material.

	Thermosphere
	The layer of air above the mesosphere where there is not much air.

	Transpiration
	The process by which plants throw out excess water.\

	Troposphere
	The lowest layer of the atmosphere.

	Wind
	Movement of air from an area of high pressure to an area of low pressure.

	Weather
	The condition of the Earth’s atmosphere at a given time in a given place.


Glossary

Microworlds
	Bacteria
	One celled microscopic organisms. 

	Binary Fission
	A method of reproduction in which an organism splits into two parts. Example: Paramecium.

	Cell
	“Building blocks of all living things.” The smallest unit of which living organisms are made.

	Cilia
	Short hair like structures used for locomotion and feeding.

	Ciliate
	An organism that has short movable hair like structures ex. Blepharisma, Paramecium.

	Decomposition
	The process by which organic material decays.

	Field of view
	The space or area in which things can be seen through the lens of a microscope.

	Flagella
	A long whip like tail used for locomotion.

	Flagellates
	An organism that has one or more flagella ex. Euglena, volvox. 

	Inference
	A conclusion based on observation. Example: if you observe that an object is soft, cold, brown, and sweet, you infer that the object is chocolate ice cream.

	Magnifiers
	Tools that extend the sense of sight when used effectively. 

	Micrometer
	The unit used to measure microscopic objects. 

	Observations
	Information received through the fine senses.

	Opinion
	An individual’s expression, not information, collected by the senses. Example: Disgusting, delicious. 

	Pasteurization
	A method of destroying microbes by heating to a very high temperature.

	Photosynthesis
	The process by which green plants make food. 

	Properties
	Observed characteristics of an object. 

	Scientific Drawing
	A valuable record of an observation that is clear, complete and accurate.

	Well Slide
	A slide that has a reservoir with depth for holding the specimens, like pond water or seeds.

	Wet Mount Slide
	A slide that is made to view light-weight objects ex: hair with a drop of water and a cover slip.


Glossary

Mixtures and Solutions

	Change
	A process of becoming something different

	Chemical reaction
	A process in which two or more materials (chemical reactants) when mixed together produce new materials (chemical products).

	Concentration
	The amount of material dissolved in a measure of liquid.

	Crystal
	A solid form of a material that can be identified by its properties, such as shape, color, and pattern.

	Dilute
	Less concentrated solution

	Dissolving
	A process in which one material disperses uniformly into another material. so that the first material seems to disappear          

	Evaporation
	A process that causes liquids to dry up-the liquid turns to gas and disperses into the air, leaving any dissolved solid material behind.

	Mixture
	Two or more materials stirred together

	Precipitate
	A solid material that forms as a product of a reaction.

	Property
	A characteristic of an object, something you can observe such as size, color, shape or texture

	Reactants
	The chemicals when mixed react in a chemical reaction

	Saturated solution
	A solution where a solute dissolves in a solvent until no more will dissolve

	Solubility
	A property that substances have of dissolving in solvents, such as the solubility of salt in water.

	Solute
	A solid that dissolves in a solvent to form a solution

	Solution
	A special mixture formed when a material dissolves in water

	Solvent
	A liquid that dissolves the solute to form a solution

	Volume
	A three dimensional space that can be occupied by any matter.


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.

WEBSITES

http://theory.uwinnipeg.ca/mod_tech/node74.html 
http://hyperphysics.phy-astr.gsu.edu/hbase/thermo/heatra.html 
http://csep10.phys.utk.edu/astr161/lect/time/seasons.html 
http://www.enchantedlearning.com/subjects/astronomy/planets/earth/Seasons.shtml 
http://www.mistupid.com/chemistry/aircomp.htm 
http://www.bbc.co.uk/weather/ 
http://hurricane.terrapin.com/ATL-08A/ 
http://www.nhc.noaa.gov/ 
http://ww2010.atmos.uiuc.edu/(Gh)/guides/mtr/cld/home.rxml 
http://www.physicalgeography.net/fundamentals/7o.html 
http://schoolscience.rice.edu/duker/winstruments.html 
http://www.learner.org/exhibits/weather/watercycle.html 
http://www.accessexcellence.org/RC/AB/WYW/wkbooks/OBAS/thinkactivity2.html 
http://www.carolina.com/STC/living_materials/vinegar_eels.asp 
http://www.microscopy-uk.org.uk/mag/artnov04macro/jhblepharisma.html 
http://www.emints.org/ethemes/resources/S00001450.shtml 
http://www.btinternet.com/~stephen.durr/volvox.html 
http://www.borg.com/~lubehawk/mscope.htm 
http://www.microscope-microscope.org/basic/microscope-parts.htm 
http://www.biologycorner.com/microquiz/# 
www.phys.virginia.edu/education/outreach/8thgradesol/MixSoln.htm   
www.fossweb.com
www.geocities.com/proofpurchaseweb/mixtures.html
www.iit.edu~smile/ch9130.html
www.school-for-champions.com/science/chemixtures.htm
http://www.standards.dfes.gov.uk/schemes2/secondary_science/sci07h/?view=list&column+objective
www.chem4kids.com/files/react_intro.html
www.chemtutor.com/react.htm
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