SCIENCE AND TECHNOLOGY EDUCATION

NATURAL SCIENCE

Program Design / Sequence

The Science Department introduces students in grades 6-12 to scientific investigation in the physical, biological, and earth sciences. All science courses stress the knowledge of scientific information, the “scientific method” by which this knowledge is obtained, verified, and expanded, and the relationship of science to everyday life. Science students receive formal instruction and practical experience in hypothesizing, measuring, experimenting, and analyzing data. The goals of science instruction are to stimulate student interest in the wonders of science, to provide a foundation of scientific knowledge, skills, and attitudes which will allow students to pursue their interests in science at college and as a career, and to lay a foundation of “scientific literacy” which will enable students to become active, productive, and informed participants in an increasingly technological society.

The 6-12 science curriculum offers a series of increasingly sophisticated courses in the physical, biological, and earth sciences that spiral through the six years of instruction. Although the elective program at the high school level produces a great variety of possible course sequences, most of these will be variations on three typical sequences:

SEQUENCE  1: 
Grade Six

General Science

Grade Seven

Life Science




Grade Eight

Earth Science and IPS




Grade Nine

Biology




Grade Ten

Standards-based Physical Science




Grade Eleven

Chemistry




Grade Twelve

Physics/ Science Electives/ AP course

SEQUENCE II:
Grade Six

General Science

Grade Seven

Life Science




Grade Eight

Earth Science and IPS




Grade Nine

Biology




Grade Ten

Chemistry




Grade Eleven

AP Biology or Chemistry




Grade Twelve

Physics/ Science Electives/ AP course

SEQUENCE III:
Grade Six

General Science

Grade Seven

Life Science




Grade Eight

Earth Science and IPS




Grade Nine

Biology




Grade Ten

Standards-based Physical Science




Grade Eleven

Chemistry/ Earth Science




Grade Twelve

Physics/Science Electives/ AP course

Science Course Selection Table 6-12

COURSE NAME




GRADE





6
7
8
9
10
11
12

General Science (Unleveled)

X

Life Science (Unleveled)


X

Earth Science (Unleveled)



X

Introductory Physical Science (Unleveled)

X

Biology (Honors and College levels)



X

Topics in Biology (College )





X
X
X

Biology II (Honors)







X
X

AP Biology/SUPA







X
X

Standards-based Physical Science (College and Honors)

X

Chemistry I (Honors)






X
X

Chemistry I (College)







X
X

AP Chemistry








X
X

Physics (Honors and College)






X
X

AP Physics/SUPA







X
X

Earth Science (Unleveled)






X
X

Oceanography / Marine Biology (Honors)




X
X

AP Environmental Science






X
X
Forensic Science (Honors)







X
Biotechnology and Society (Unleveled)



X
X
X

Environmental Science (Unleveled)





X
X

Topics in Human Anatomy (Honors)




X
X
X

Topics in Science (Unleveled)




X         X          X

Grades 9-12

The Science Department offers courses in the physical, biological and earth sciences. These courses stress scientific concepts and principles, investigative and problem solving skills, and the development of scientific attitudes. Attitudes such as curiosity, suspended judgment, objectivity and honesty are fostered, helping students to effectively use scientific knowledge and methods in everyday life. Students are strongly encouraged to take at least one course in the three major areas of natural science: Biology, Chemistry and Physics.

Grade 9 Placement Requirements

Grade 9 Options:


Biology / Full year course

· College and Honors levels



Requirements for Honors Biology:(321)

1. B+ average of eighth grade science for the first and second quarters.*

Requirements for College Biology:(324)

1. C- to a B average of eighth grade science for the first and second quarters.*

2. Teacher recommendation.

Requirements for College Biology:(327)


1.  Students who benefit from additional classroom support will be recommended by their teacher.
*Placement decisions will be reviewed after term 3 and term 4 as necessary.

Grades 9-12 Course Descriptions

321, 324 Biology I





      Level : Honors, College
Grade: 9


Requirement



Full Year--5 Credits

This mixed-level standards-based course covers the core standards from the Massachusetts Science and Technology/Engineering Curriculum Framework for a full first-year course in biology. The course examines the basic concepts upon which all life is based: energetics, evolution, genetics, and structure and function. Students should know that passing a biology course is a requirement for graduation and successful completion is necessary before moving on to the next science course. All students must take and pass the MCAS exam in June.
Prerequisites: See Grade 9 Placement Requirements on preceding page.









Tech Competencies: 4, 5, 7
327  Biology







Level: College
Grade: 9







Full Year – 5 Credits

This level 2 standards-based course covers the core standards from the Massachusetts Science and Technology/Engineering Curriculum Framework for a full first-year course in biology with additional classroom support for students. The course examines the basic concepts upon which all life is based: energetics, evolution, genetics, and structure and function. Students should know that passing a biology course is a requirement for graduation and successful completion is necessary before moving on to the next science course. All students must take and pass the MCAS exam in June.
Prerequisites: See Grade 9 Placement Requirements on preceding page.
320 Topics in Biology




Unleveled

Grade: 10



Elective

Half Year –2.5 Credits

This semester course is designed for students who have experienced difficulty in biology, especially in areas covered by the MCAS exams in Grades 8 and/or 9. These students may have been identified by their results on the Massachusetts Comprehensive Assessment Exam. The teacher in this course will seek to identify areas of weakness and tailor instruction in the appropriate areas. The course content will involve consistent review of MCAS-type problems. The course will have a strong focus on the fortification of biology skills necessary to succeed on the MCAS.

Prerequisites: Teacher Recommendation



Tech Competencies: 5
342 Biology II






Level: Honors
Grades: 11, 12


Elective


Full Year—5 Credits

This in-depth, lab-based course provides review and reinforcement of some of the topics from Biology I including biochemistry, cell biology, genetics and evolution. The course also introduces advanced topics such as population ecology, infectious disease, forensic applications of DNA and population genetics. Emphasis is placed on critical thinking skills as well as synthesis and analysis of concepts. This course is designed around long term labs and projects and requires students to be able to work effectively in both group and independent settings.

Prerequisites: Recommendation of previous science teacher and Biology I, Level 1 (grade of C or better), Chemistry I, Honors (grade of C or better) or Biology I, College (grade of B or better), Chemistry I, College (grade of B or better).





Tech Competencies: 4, 5, 6, 7

340  ADVANCED PLACEMENT BIOLOGY


Level:  AP

340A   ADVANCED PLACEMENT BIOLOGY LAB

Level:  AP

Grades:  11, 12


By Application        Three Semesters - 7.5 Credits
Advanced Placement students work to guidelines provided by the College Entrance Examination Board (CEEB), which oversees the Advanced Placement program. This course is a fast-moving study of all biological systems. Extensive reading from several texts and essays to express scientific literacy are required. All students enrolled in this course are required to take the AP examination administered in May.

NOTE: To meet the curriculum requirements of the Advanced Placement program, this course will be scheduled for two blocks in one semester and a single block in the other semester. Students should consider this additional time factor when planning their course selections.
NOTE:  All students in this class may also opt to take this class for Syracuse University Project Advance credit. Syracuse University Project Advance (SUPA) is a cooperative program between Syracuse University and the Duxbury Public School district that allows high school seniors to enroll in a freshman-level college course. The course enables students to gauge their abilities to do college work in an introductory freshman-level course prior to full-time college study. Students who register for the four college credits and successfully complete the course are entitled to a regular Syracuse University transcript recording the credits earned. Students pay a significantly reduced, per credit fee to Syracuse University. Students will also receive honors credit on their high school transcript. SUPA specifies that the grade for the course is only test grades. For more information on the SUPA program, please visit http://supa.syr.edu/.

SUPA information and registration materials will be available in September after the start of this class.
Prerequisites:  Biology I, Honors (grade of B- or better) and Chemistry I, Honors (grade of B- or better).









Tech Competencies:  1, 4, 5, 7

345  BIOTECHNOLOGY AND SOCIETY


Unleveled

Grades:  10, 11, 12


    Elective

         Half Year - 2.5 Credits

This course is designed to familiarize students with the many aspects of biotechnology including applications in agriculture, medicine, forensics, and pharmaceuticals. Students should have an interest in and a basic understanding of DNA and genetic principles. This lab-based course will also include discussions and presentation based on ethical considerations in biotechnology. Career options in this developing field will be explored.

Prerequisite:  Successful completion of an introductory general biology course and concurrently taking a chemistry course.






Tech Competencies:  4, 5, 7
346  TOPICS IN HUMAN ANATOMY


         Level:  Honors
Grades:  10, 11, 12


    Elective

         Half Year - 2.5 Credits
This one semester course explores anatomical and physiological topics within many of the eleven human body systems. Case studies are used to enhance relevance to real-life situations. Dissection of major body organs is an integral part of the course. Many common myths and misunderstandings will be dispelled and replaced by the thorough and accurate understanding of the inner workings of the body. This is an ideal course for students planning to pursue a health care related field of study. This course requires mature and motivated students; it is designed primarily for students in grades 11 and 12.

Prerequisites:  Grade of B or better in first-year biology and Grade of B or better in Chemistry I.









Tech Competencies:  1, 4, 5, 7
312, 315   STANDARDS-BASED PHYSICAL SCIENCE    
Level:  Honors, College
Grade: 10



Elective


Full Year – 5 Credits

This standards-based course covers the core standards from the Massachusetts Science and Technology/Engineering Curriculum Framework for a full first-year course in physics. Topics include Motion and Forces, Conservation of Energy and Momentum, Heat and Heat Transfer, Waves, Electromagnetism, and Electromagnetic Radiation. This course will prepare students for the end-of-course MCAS test in physics.

Level 1 and Level 2 are taught together with different expectations for each level.

Prerequisite: Successful Completion of biology and


312 Level 1: Biology Honors (grade of B- or better) or Biology College (A- or better).

315 Level 2: Biology Honors or College (C- or better) or Teacher Recommendation.









Tech Competencies: 1, 7
328  CHEMISTRY I



                           
Level: Honors
Grades:  10, 11

                Elective


Full Year - 5 Credits
This course uses an experimental approach to the development of chemical concepts. There is a heavy emphasis on mathematical problem-solving. This is a college preparatory course for students planning careers in science, engineering, or medicine.

Prerequisite:  Science:  Biology I, Honors (grade of A- or better) and 210 Accelerated Geometry (grade of A- or better). Physical Science, Honors  (grade of A- or better) and  Honors Algebra II (grade of A- or better).








Tech Competencies:  3
329  CHEMISTRY I






Level:  College
Grades:  11, 12


     Elective


Full Year - 5 Credits
This is a college preparatory course for students who are not planning a college major in science or engineering. This course will meet most college requirements for laboratory chemistry. 

Prerequisite:  Science: Physical Science, Honors or College (grade of C or better)








Tech Competencies:  3, 5, 7

362  CHEMISTRY II




 
Level:  Honors
362A  CHEMISTRY II LAB



 
Level:  Honors
Grades:  11, 12


     Elective
         Three Semesters - 7.5 Credits
This course follows the College Entrance Examination Board's curriculum and is equivalent to a first-year college course in chemistry. While the course prepares students for the AP Chemistry Exam, students enrolled in Chemistry II are not required to take it.

NOTE: To meet the curriculum requirements of the Advanced Placement program, this course will be scheduled for two blocks in one semester and a single block in the other semester. Students should consider this additional time factor when planning their course selections.
Prerequisite:  Algebra II, Level 1 (grade of B or better).









Tech Competencies:  3
360  ADVANCED PLACEMENT CHEMISTRY


Level:  AP

360A  ADVANCED PLACEMENT CHEMISTRY LAB

Level:  AP

Grades:  11, 12


 By Application       Three Semesters - 7.5 Credits
Advanced Placement students work to guidelines provided by the College Entrance Examination Board (CEEB), which oversees the Advanced Placement program. The course involves extensive laboratory work and the application of chemical principles to the solution of problems. All students enrolled in this course are required to take the AP Chemistry exam in May.

NOTE: To meet the curriculum requirements of the Advanced Placement program, this course will be scheduled for two blocks in one semester and a single block in the other semester. Students should consider this additional time factor when planning their course selections.
Prerequisites:  Chemistry I, Honors (grade of B or better), or Chemistry I, College (grade of A or better).









Tech Competencies:  3

331  PHYSICS





         
Level:  Honors
Grades:  11, 12


     Elective


Full Year - 5 Credits
This is a college-prep course for those planning a career in science, engineering or medicine. Problem solving skills and the use of more than one fundamental concept at a time are emphasized. The course will include much homework, frequent quizzes, tests and laboratory experimentation. Topics will include mechanics, conservation principles of energy and momentum, waves, electricity, magnetism, optics and time permitting, modern atomic and nuclear physics. Attention to conceptual understanding is emphasized as well as the mathematical principles necessary to problem solve.

Prerequisites:  Taking or successfully passed Pre-Calculus

Tech Competencies:  3, 4, 7
333  PHYSICS





          
Level:  College
Grades:  11, 12


      Elective

            Full Year - 5 Credits
This is a college preparatory course in the fundamental principles of physics. The course introduces the basic principles of physics and develops problem solving skills. Homework and quizzes can be expected on a regular basis. Attention to conceptual understanding is emphasized through demonstrations and laboratory experiments although students will be expected to apply basic algebraic skills to problem solve as well. Topics will include mechanics, conservation principles of energy and momentum, waves, electricity, magnetism, and optics.

Prerequisite:  Successfully completed Algebra II


Tech Competencies:  3, 4, 7
350  ADVANCED PLACEMENT PHYSICS


Level:  AP

350A  ADVANCED PLACEMENT PHYSICS LAB

Level:  AP

Grades:  11, 12


    By Application    Three Semesters -7.5 Credits
Advanced Placement students work to guidelines provided by the College Entrance Examination Board (CEEB), which oversees the Advanced Placement program. The course content is based on the materials covered in previous B level tests.  It involves extensive homework, frequent recitation, and laboratory experimentation. All students enrolled in this course are required to take the Advanced Placement examination administered in May.

NOTE: To meet the curriculum requirements of the Advanced Placement program, this course will be scheduled for two blocks in one semester and a single block in the other semester. Students should consider this additional time factor when planning their course selections.
NOTE:  All students in this class may also opt to take this class for Syracuse University Project Advance credit. Syracuse University Project Advance (SUPA) is a cooperative program between Syracuse University and the Duxbury Public School district that allows high school seniors to enroll in a freshman-level college course. The course enables students to gauge their abilities to do college work in an introductory freshman-level course prior to full-time college study. Students who register for the four college credits and successfully complete the course are entitled to a regular Syracuse University transcript recording the credits earned. Students pay a significantly reduced, per credit fee to Syracuse University. Students will also receive honors credit on their high school transcript. SUPA specifies that the grade for the course is only test grades. For more information on the SUPA program, please visit http://supa.syr.edu/.

SUPA information and registration materials will be available in September after the start of this class.
Prerequisite:  Pre-Calculus, Honors (grade of B or better) or permission of the instructor.









Tech Competencies:  3, 4, 7
335  EARTH SCIENCE    



                     
Unleveled
Grades:  11, 12


     Elective


Full Year - 5 Credits
This course includes topics in astronomy, geology, meteorology, oceanography, and environmental science. The course employs a hands-on, lab-oriented approach to bring students into closer contact with their home planet. Students will learn about the processes that affect life on Earth, including weather, earthquakes, volcanoes and the relationship between our planet, the sun and the moon.

Prerequisite:  Passing grade in Biology, any level.


Tech Competencies:  4, 5
344 OCEANOGRAPHY/ MARINE BIOLOGY

            Level:  Honors
Grade:  11, 12 (Senior preference)
    Elective


Full Year - 5 Credits
This full year course is split into semesters. One semester focuses on physical oceanography and deals with the chemical, geographical, and geological aspects of oceans. Topics include: properties of seawater, ocean geography, plate tectonics, tides, currents, and waves. One semester focuses on marine biology and deals with the biological aspects of oceans. Topics include a study of the ecological relationships between living things and the relationships between living things and their environment. This semester finishes with an in-depth study of the major phyla of the Kingdom Animalia. This is highlighted by the dissections of representative marine invertebrates and a marine vertebrate. This course is designed for students with an interest in marine science, outdoor field studies, and dissections, but who do not wish to take an AP science course.

Prerequisite:  Chemistry I, Honors grade of C or better, or Chemistry, College  grade of B or better.









Tech Competencies:  3, 4, 5, 7

380 ADVANCED PLACEMENT ENVIRONMENTAL SCIENCE
       Level: AP 380 ADVANCED PLACEMENT ENVIRONMENTAL SCIENCE LAB     Level: AP
Grades: 11, 12
By Application

     Three Semesters—7.5 Credits

Advanced Placement students work to guidelines provided by the College Entrance Examination Board (CEED), which oversees the Advanced Placement program.  Advanced Placement Environmental Science is a year long course that is the equivalent of a one-semester introductory college level environmental science course. The course objectives are to provide students with the scientific principles, concepts, and methodologies to understand the interrelationships of the natural world, to identify and analyze environmental problems both natural and manmade, to evaluate risks associated with these problems, and to examine alternative solutions for resolving and/or preventing them. A large portion of the course focuses on a variety of laboratory and fieldwork techniques that will allow students to learn methods for analyzing and interpreting mathematical calculations to convey scientific concepts. All students enrolled in this course are required to take the AP examination administered in May.

Note: To meet the curriculum requirements of the Advanced Placement program, this course will be scheduled for two blocks in one semester and a single block in the other semester. Students should consider this additional time factor when planning their course selections.
Prerequisites: Biology I, Honors (grade of B- or better) and Chemistry I, Honors (grade of B- or better).








Tech Competencies:  1, 4, 5, 7

390 FORENSIC SCIENCE--Syracuse University Project Advance Course

Level: Honors

Grades: 12







Full-Year-5 credits

Syracuse University Project Advance (SUPA) is a cooperative program between Syracuse University and the Duxbury Public School district that allows high school seniors to enroll in a freshman-level college course. The course enables students to gauge their abilities to do college work in an introductory freshman-level course prior to full-time college study. Students who register for the four college credits and successfully complete the course are entitled to a regular Syracuse University transcript recording the credits earned. Students pay a significantly reduced, per credit fee to Syracuse University. Students will also receive honors credit on their high school transcript. SUPA specifies that the grade for the course is only test grades. For more information on the SUPA program, please visit http://supa.syr.edu/.

Forensic science focuses on the application of scientific methods and techniques to crime and law. Scientific methods are radically changing the landscape of our criminal justice system.  Increasingly, law enforcement and legal prosecution are reliant upon often complex and detailed scientific analysis of forensic evidence.  This course provides an introduction to understanding the science behind crime detection.  Scientific methods specifically relevant to crime detection and analysis will be presented. Emphasis is placed upon understanding the science behind the techniques used in evaluating physical evidence.  Topics included are blood analysis, organic and inorganic evidence analysis, microscopic investigations, hair analysis, DNA, drug chemistry and toxicology, fiber comparisons, paints, glass compositions and fragmentation, fingerprints, soil comparisons, and arson investigations, among others.  Laboratory exercises will include techniques commonly employed in forensic investigations. The honors level grade will reflect tests, quizzes, projects, labs, and homework.

Prerequisites: Biology, Honors(grade of B or better) or Biology, College (grade of A or better) and Chemistry, Honors (grade of B or better) or Chemistry, College(grade of A or better) and approval by subject supervisor.





Tech Competencies: 5
385 ENVIRONMENTAL SCIENCE


          Unleveled

Grades: 11, 12


   Elective

          Half-Year-2.5 Credits

Students will identify and research environmental issues and practice scientific protocols while investigating environmental problems. An emphasis will be placed on students using critical thinking and analytical skills to make a positive impact on the environment.
Prerequisites: Successful completion of Biology 1 and concurrently taking a chemistry course.









Tech Competencies:  1, 4, 5, 7
320 TOPICS IN SCIENCE




        Unleveled

Grade: 10, 11, 12


Elective

        Half Year – 2.5 Credits

This course will take an in-depth look at a topic in science. The topic will relate to the teacher’s area of specialization. Students should be prepared to read, write, discuss and perform experiments related to a topic. This course can be taken multiple times as long as the teacher is different.
Prerequisite: Successful completion of Biology


Tech Competencies:  4, 5 
