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1. Course Description

a) Overview of course

In Science 10 Pre-IB students must be able to work independently and demonstrate strong study and experimentation skills.  Collaborative learning experiences are also integral to Science 10 Pre-IB to prepare students for their Group 4( project when they enter the International Baccalaureate Diploma Program (IBDP).

Global issues such as sustainability, interdependence, diversity, and equity will be addressed in order to develop an attitude of global citizenship.  Students will explore scientific issues critically from a multicultural perspective to foster an attitude of acceptance, respect and empathy.  Students will understand the international nature of science and the interdependence of science, technology and society, including the benefits, limitations and implications imposed by social, economic, political, environmental, cultural and ethical factors (IB Diploma Programme Guide: Chemistry, March 2007check wording).  Students will learn about various careers related to each unit. Science 10 Pre-IB students will demonstrate understanding of the scientific action terms( integral to the Group 4 subjects.
Science 10 Pre-IB covers many of the outcomes of the current Atlantic Canada Science 10 curriculum; however, a number of the existing outcomes have been extended, or new ones have been created  to provide more opportunities to communicate scientific ideas, arguments and practical experiences accurately, and to think analytically, critically and creatively to solve problems by research and experimentation.   These new or extended outcomes also address the lab skills needed to prepare students to be successful in the group 4 subjects* (footnote) in the IBDP.   Students will have opportunities to design, analyse and communicate the outcomes for labs.  Science 10 Pre-IB students are required to judge arguments and make decisions in scientific and social contexts.  (IB Diploma Programme Guide: Chemistry, March  2007- check wording)
It is strongly recommended that Science 10 Pre-IB teachers be in close communication with Group 4 IB trained teachers.
b). How will this course help students to achieve the Essential Graduation Learnings?

Aesthetic Expression: 
· Students will communicate their knowledge through a variety of artistic representations (ie. song writing, story telling, cartooning, posters, drama, etc.)

· Students will analyse literary works or other art forms linked to a scientific study.
Citizenship:
· Students will analyse and judge scientific issues from a multi-cultural, international perspective.

· Students will examine the impact of local scientific decision making on the global community.

Communication: 
· Students will develop appropriate vocabulary and reporting practices when communicating science ideas and concepts.
· Students will demonstrate understanding of the command terms used within the Group 4 subjects of the IB program.
· Students will be expected to assess the validity of research results from various media and print sources.

Personal Development: 
· Students will demonstrate honesty when handling data and information, acknowledging appropriate resources.

· Students will work effectively as members of a team, collaborating, acknowledging, and supporting others, as well as ensuring a safe working environment.
· Students will demonstrate understanding of how science and its applications interact with social, economic, political, environmental, cultural and ethical factors.
· Students will show respect for themselves and others, and deal responsibly with the living and non-living environment.

Problem Solving:
· Students will design scientific investigations that include variables and controls, needed material/equipment, a method to be followed, data to be collected and suggestions for its analysis (Middle Years Program, Sciences – IBO2007)
· Students will evaluate the method, commenting on its reliability and/or validity Students will answer higher level questions (Middle Years Program, Sciences – IBO2007) 
· Students will acquire knowledge, conceptual understanding and skills to solve problems and make informed decisions.
Technological Competence: 
· Students will develop and apply their information and communication technology skills in the study of science (Middle Years Program, Sciences – IBO 2007)
· Students will use, where appropriate, a range of information and communication technology applications to access, process and communicate scientific information.

c). Course Content and Organization:

Units of Study (not necessarily in order)
l. Environmental Studies:

· Earth’s energy budget
· Movement of energy through the biotic environment
· How energy interacts with water, land and air
· Homeostasis in the environment; sustainability of eco-systems
2. Introduction to Matter and Chemical Change:

· WHMIS and laboratory safety
· Matter

· Nomenclature

· Chemical reaction equations

· Rates of chemical reactions

3. Motion:

· Velocity: average and instantaneous
· Acceleration: average and instantaneous
· Relationships among acceleration, displacement, velocity and  time
· National and international aspects of science and technology
4.  Group 4 Type Project  (see specific curriculum outcomes)
d).  Expected Learning Outcomes (i.e., What will students be expected to               demonstrate that they know and are able to do as a result of their learning in this course?)   
See Appendix A
e).  Sample learning experiences
Students are expected to:

	Develop the following research/literacy skills:

· cite references using APA Format
· develop a focused problem or specific research question
· evaluate multi-media and print resources and references

· gather information from a variety of sources

· evaluate which information is relevant



	Develop the following decision making skills:

· identify the different perspectives that influence a decision

· present information to reflect different perspectives

· use information to support a given perspective

· recommend a decision and provide supporting evidence

· communicate a decision and provide a “best solution”




· Research and debate modern societal issues related to the sciences (ie. Corporate attitudes towards the environment both nationally and internationally, global warming, acid rain, etc.)
· Engage in formal and informal investigations (reading and evaluating scientific related articles)

· Engage in independent work and study

· Show an ability to effectively manage their time within the classroom and in completing at home assignments

· Develop their application of information technology 

· Take measurements

· Analyse statistical data

· Effectively communicate scientific ideas, arguments, findings and results of investigations in oral and written form

· Work collaboratively on a common project

· Design labs and analyse and interpret their results

Teachers are expected to:

· Provide opportunities for Project Based Science and other means of scientific investigation

· Enrich the content and skills of Science 10 to reflect advanced scientific experiences and learning

· Make  multi-cultural and international connections to the study of science

· Encourage students to understand multi-cultural and international perspectives regarding scientific issues and ethics (ie. genetically modified foods – how would these types of foods be received in European, Asian, Middle Eastern and other countries besides our own).

· Incorporate literacy instruction within the Science 10 Pre-IB course to prepare students for the scientific reading and writing demands of the IB Group 4 courses (see Secondary Science: A Teaching Resource, Nova Scotia Department of Education, 1999 – distributed to all senior high schools)
· Provide opportunities for students to analyse, evaluate, and synthesize scientific information

· Provide opportunities for students to develop and to apply the students’ information technology skills in the study of science

· Raise awareness of the moral, ethical, social, economic and environmental implications of using science and technology

· Provide opportunities for students to network with scientists and to make real world science connections (ie. career awareness, guest speakers)
· Model how scientists make measurements, analyse statistical data and make meaning of scientific information

· Expose students to a variety of texts related to scientific studies
Suggested Literacy Connections:

· Students will receive a weekly article on an issue based on what they are currently studying.

· Students will summarize article in journal and identify 3 key issues.

· Students will have to debate one article a week in a circle discussion format.

· If key note speaker is available on an issue, they will be invited to speak with the class.

· SQ4R strategy (see appendix B)
Students need support to:  
· Work independently

· Understand what constitutes plagiarism

· Accurately cite resources to avoid plagiarism

· Develop time management skills
f).  What resources do you intend to use?  Have they been approved?  Have they been reviewed for bias?  By whom?

All learning resources for this course are available from the Nova Scotia School Book Bureau, and have been approved by the Nova Scotia department of Education.

Digital Field Trip to Wetlands
Probes 

Current information articles regarding scientific studies (newspapers, magazines, use newspaper articles to see how views have changed)
Einstein’s Big Idea, DVD  (ROB give specifics for ordering)
IB online curriculum center (see IB Coordinator for password)

Excel 
Graphmatica (free download): http://www.graphmatica.com/grmat20n.html   

Secondary Science: A Teaching Resource, Nova Scotia Department of Education, 1999 – distributed to all senior high schools
Rationale for Course

a).  Identify local educational needs not met by courses currently authorized in the public school program which would be met by this course.

The Nova Scotia Department of Education is supporting the implementation of the International Baccalaureate Diploma Program (IBDP) in ten high schools throughout the province.  Five of these high schools are in the Halifax Regional School Board.  Science 10 Pre-IB is designed to prepare students for the challenges of the Group 4 subjects (experimental sciences) of the IB program and will develop the skills and confidence students need to perform successfully in the IB Diploma Program.

Students must enroll in a Group 4 subject in order to complete the IB Diploma Program.  Through studying any of the group 4 subjects, students will become aware of how scientists work and communicate with each other.  The scientific method takes on many forms and it will involve the formation, testing and modification of hypothesis through observation and measurement under controlled conditions of an experiment. (IB Diploma Programme Guide: Chemistry, March 2007) 
b). Which specific components of this course would meet those needs?

The increased reading, lab skill development and critical thinking demands of the Science 10 Pre-IB course, as outlined in "Expected Learning Outcomes" above, would meet those needs.

c).  How is the course related to the school’s improvement plan?

The Halifax Regional School Board is committed to supporting the learning needs of all students and to ensuring their ongoing achievement and success.  The Halifax Regional School Board is committed to ensuring that as a school system and as individual schools, we continuously work toward developing and improving upon strategies designed to meet the needs of our learners.

The top priority of the Halifax Regional School Board is improved student achievement.  Science 10 Pre-IB students will be prepared for the challenges of the Group 4 (experimental sciences) component of the International Baccalaureate Diploma Program through learning experiences that strengthen their scientific inquiry.  Science 10 Pre-IB provides extended challenges to address the needs of our highly motivated, academically ambitious learners.  

 3).  Assessment and Evaluation of Student Learning
· Assessment is the systematic process of gathering information on student learning
· Evaluation is the process of analyzing, reflecting upon and summarizing assessment information and making judgments or decisions upon the information gathered.

a).  How will student learning be assessed? (procedures, strategies, etc.)

Students will be assessed systematically by gathering information on the achievement of curriculum outcome. Assessment of student progress may include such things as:  
Assessment Suggestions For All Units:

· Informal and Formal lab reports.

· Variety of written forms (labs, research paper/project report)

· Formal and informal observations
· Introduce and use the IB Internal Assessment criteria  (see IB guidebook rubrics)

· Journaling

· Project /presentation

· Quizzes and tests
· Higher level questions on assignments and test and former IB exam questions if possible for certain topics

· Design of technology

· Debates

· Reading Assignments

· On-going emphasis on graphing, error analysis and reliability of data collection

· Portfolios

· Exam

· Group 4 type project

* Formative assessment is essential to Science 10 Pre-IB in order to provide descriptive feedback to students to inform their learning.  Students understand that learning is not a one time event, but involves revising, revisiting and reflecting.   Formative assessment also informs the teacher regarding the most effective instruction at a particular point of time.

(b) What records will you keep of your students' progress? What areas of growth and development wi11 you record information about? How will you record this information?

Records will be kept for all areas of growth and development, reflecting expected learning outcomes for Science 10 Pre-IB. Information is recorded on an ongoing basis as learning progresses. Descriptive feedback is integral to the course. 
· Harts Marks (Windsor),  Grade Keeper,  Remark, Grade Machine, Excel, Integrade, Mark Book or Pro will be used to record marks

· Rubrics

· Checklists/Inventories

· Anecdotal notes 
(c) What factors will you take into consideration in evaluating student learning and allocating final marks for the Course? How will final marks be calculated In relation to student achievement 4f the learning outcomes?
The Science 10 Pre-IB course is a semester course. Students are evaluated on one term
Final Exam (cumulative)  
        30%

Tests/Quizzes   
        

        20%

Laboratory/Activities    

        25%

Group 4 Type Project   

        10%

Assignments                                    15%

	
	

	
	

	
	

	
	

	
	

	
	

	
	


4.  Course Evaluation

How the effectiveness of Science 10 Pre-IB will be evaluated:

· Student feedback

· Course evaluation by teacher

· View final marks of the students

· Informal feedback/conferencing with IB teachers

 Comments by Applicant
Comments by Director of Program

Appendix A

Science 10 Pre-IB

Specific Curriculum Outcomes
Revisions to existing Science 10 specific curriculum outcomes, or new specific curriculum outcomes are indicated in italics.

*Lab and Technology skills outcomes are integral to all units in Science 10 Pre-IB.  These skills are needed to prepare students for the group 4 subjects in the IB Diploma Program.
	Lab Skills
	Technology Skills

	* In an IB experimental science course, approximate ¼ of the time must be spent on experimental investigations.

• evaluate and select appropriate instruments for collecting

evidence and appropriate processes for problem solving,

inquiring, and decision-making ( 212-8) 

· demonstrate an understanding of the following  IB internal assessment criteria for experimental investigations outlined below:
design an investigation based on a defined problem or              research question: 
· define the problem and select variables, control variables, and develop a method for collection of data
· data collection and processing: record raw data, process raw data, and present processed data
· conclusion and evaluation: conclude, evaluate procedure(s), and improve the investigation
·  manipulative skills: follow instructions, carry out techniques, and work safely
·  personal skills (to be assessed during the group 4 projects only): demonstrate self motivation and perseverance, work within a team, and self reflect

	· Log data in an experiment
· Plot graphs using software
· Process data using a spreadsheet
· Enter data into a database
· Simulate/Model data using a software program


	Environmental Sciences: (This unit is a combination of the Sustainability of Ecosystems and the Weather Dynamics

 units in Science 10)

Topics

	Earth’s Energy Budget
Students will be expected to:
	Movement of energy through the biotic environment
Students will be expected to:
	How energy interacts with water, land and air
Students will be expected to:
	Homeostasis in the environment; sustainability of ecosystems
Students will be expected to:

	· describe heat transfer from the sun to the Earth
·  illustrate how science attempts toexplain seasonal changes,  and variations in weather patterns for a given location  (115-2)
· describe and communicate in a variety of ways the modes of energy transfer using scientific theory


	• describe and apply classification systems and nomenclature with respect to trophic levels in ecosystems (214-1)
• classify organisms as producer, consumer, autotroph, heterotroph, decomposer, herbivore, carnivore, omnivore, saprobe
• describe the mechanisms of bioaccumulation, and explain its

potential impact on the viability and diversity of consumers

at all trophic levels (318-2)

	· identify questions to investigate that arise from considering the energy transferred within the water cycle (212-1)
· plan experiments that can be used to determine the latent heat of fusion and vaporization for water (213-2)
· using scientific theory, illustrate and explain heat energy transfers that occur in the water cycle (115-2,331-1)
·  describe examples that illustrate the atmosphere and hydrosphere are heat sinks in the water cycle (331-3)
·  using scientific theory, describe and explain heat transfer and its consequences in both the atmosphere and hydrosphere, relating this science to natural phenomena in a global context
· conduct experiments to compare the specific heats of common earth materials and draw conclusions about the effect of solar radiation on water and land surfaces (213-2, 214-11)
How energy interacts with water, land and air
	· Identify and communicate in a variety of ways the determinants of a population (natality, mortality, immigration, emigration)
· explain biotic and abiotic factors which keep natural populations in equilibrium and relate this equilibrium to the resource limits of an ecosystem (318-5)
· develop and apply effective use of microscope skills in the context of population studies in a pond system
· illustrate the cycling of matter through biotic and abiotic components of an ecosystem by tracking carbon, nitrogen and oxygen (318-1)
·  explain how biodiversity of an ecosystem contributes to its sustainability (318-6)
· analyse and debate the impact of external factors on the ecosystem and examine how these external factors differ internationally (331-6) (ie. global warming, pollution, the impact of war on the environment) 

Homeostasis in the environment; sustainability of ecosystems

	· 
	
	·    conduct experiments to compare the specific heats of common earth materials and draw conclusions about the effect of solar radiation on water and land surfaces (213-2, 214-11)
·   describe and explain the effects of heat transfer on the development, severity, and movement of weather systems (331-4)

	· explain why the ecosystem may respond differently to short-term stress and long-term change (318-4)
· select, compile and display evidence and information from various sources, in different formats, to support a given view in a presentation about ecosystem change (214-3, 213-7)
·  propose and defend a course of action on a multi-perspective social issue  (118-9, 215-4, 118-5) 

· explain how a paradigm shift can change scientific world views in understanding sustainability (114-1)
· communicate questions, ideas and intentions and receive, interpret, understand, support and respond to individual, multi-cultural and international perspectives  with respect to  environmental attitudes (215-1)



	Introduction to Matter and Chemical Change

	Topics

	Introduction

Students will be expected to:
	                       Matter
Students will be expected to:
	Nomenclature
Students will be expected to:
	Chemical Reaction Equations
Students will be expected to:

	· provide examples of how science and technology are an integral part of their lives and their community by investigating common examples of combustion (117-5)
WHMIS  and Laboratory Safety

· demonstrate a knowledge of WHMIS standards by selecting and applying proper techniques for handling and disposing of lab materials (213-9)

	· classify matter in a variety of ways based on its characteristic properties

· design and carry out experiments to differentiate between the various types of matter and their properties for example design an experiment to separate a mixture in to its component parts 
· correlate the periodic table with atomic structure

	· describe the usefulness of IUPAC scientific nomenclature systems to convey chemical information (114-8)
· represent formation in a variety of ways

·  name and write formulas for some common ionic compounds (both binary and complex) using the periodic table, a list of ions and appropriate nomenclature for metal and non-metal ions (319-1)
· name and write formulas for common molecular compounds, including the use of prefixes (319-1)

	· represent chemical reactions using the chemical symbols and phase labels

· demonstrate the conservation of mass using molecular models, and balanced symbolic equations

· categorize the following types of chemical reactions: synthesis, decomposition, single displacement, double displacement and hydrocarbon combustion

· predict the products given the reactants of these types of reactions 

Rates of Chemical Reactions
· describe the factors that affect the rate of a chemical reaction
· design, carry out and control variables to illustrate how factors such as temperature, concentration and surface area can affect chemical reactions (321-3, 212-3, 213-2)

· work cooperatively with a team to research and describe the relationship between domestic and industrial technologies and the formation of acid rain (116-5, 215-6, 116-3)

	Motion

	Topics

	Velocity: average and instantaneous

Students will be expected to:
	Acceleration: average and instantaneous

Students will be expected to:
	Relationships among acceleration, displacement, velocity and time

Students will be expected to:

	· devise a method of representing the linear motion of two moving people or objects (215-2)
· develop appropriate sampling procedures for determining the speed of an object's linear motion (212-9)
· use instruments such as ticker timers, photogates, or motion sensors effectively and accurately for collecting data (213-3)

· identify and explain sources of errors and uncertainty in distance, time, and speed measurements and express results in a form that indicates the limits of accuracy (214-10)
· describe quantitatively the relationship among distance, time and average speed of an object's linear motion (325-1, 212-7) 
· predict the time taken for a moving object to complete a course based on initial measurements, estimated values, and an understanding of the displacement, time and velocity relationship (212-4, 213-4)
·  analyse graphically and mathematically the relationship among displacement, time, and velocity (325-2) 
· distinguish between average velocity and instantaneous velocity (325-3)
· distinguish between uniform and non-uniform motion (acceleration) (325-4)
· formulate an operational definition for velocity (212-7)


	· devise a method of representing the uniformly accelerated linear motion of two moving people or objects (215-2)
· formulate an operation definition for acceleration (212-7) 
· design an experiment to investigate factors that affect acceleration (212-6, 212-9) 
· use instruments effectively and accurately for collecting data on uniformly accelerated linear motion (213-3)
· analyse a natural or technological structure that can affect the acceleration of a moving object (116-7)
· identify potential sources of error in collecting data on linear acceleration (214-10)
· evaluate and suggest possible improvements to data collection methods while determining acceleration (214-8) 
· interpret patterns in data collected for motion and identify intervals of uniform motion and accelerated motion (214-5)


	· describe quantitatively the relationship among velocity, time and acceleration (325-4)

· describe quantitatively and apply additional kinematics equations based on uniform acceleration (v2=u2+2a(s and (s=ut+(at2/2); IB notation: (s=displacement, u=initial velocity, v=final velocity)
· Solve kinematics problems graphically and analytically


	National and International Aspects of Science and Technology
(Motion Continued)

Students will be expected to:
	Group 4 Type Project

( Suggested time allotment: 7-8 hours)

Students will be expected to:

	· identify areas of further study related to science and technology of motion (117-8)
· investigate and explain examples of international contributions to science and Technology (ie. International Space Station, CERN Particle Accelerator, Human Genome Project)

	· relate a research project on motion to studies in specific

      science disciplines and interdisciplinary studies (114-6)

The group 4 project is a collaborative activity where students from different group 4 subjects work together on a scientific or technological topic, allowing for concepts and perceptions from across the disciplines to be shared in line with aim 10-that is, to “encourage an understanding of the relationships between scientific disciplines and the overarching nature of the scientific method”. The project can be practically or theoretically based. Collaboration between schools in different regions is encouraged.

The group 4 project allows students to appreciate the environmental, social and ethical implications of science and technology. It may also allow them to understand the limitations of scientific study, for example, the shortage of appropriate data and/or the lack of resources. The emphasis is on interdisciplinary cooperation and the processes involved in scientific investigation, rather than the products of such investigation. (IB Programme Guide, March 2007)

There are three stages in the group 4 project as outlined by IB, they are:

· Planning

· Action

· Evaluation
Suggestion: To be completed at the end of motion and chemistry units. Students are required to pick an interdisciplinary topic (ie. space travel, golf, race car driving, global warming, acid rain); and discuss it through the eyes of a chemist, an environmentalist and a physicist. 



Appendix B

Additional Instructional Suggestions

Problem Solving Strategies and Processes (mathematical):
Establishing the Information:

· Read the problem carefully.  Visualize the actual situation.  A rough sketch can be helpful

· Identify the quantities given in the problem and assign them appropriate symbols.  Look at the units associated with the measurements.  Looking can help  you properly identify them

· Identify the focus of the problem, the quantity you are trying to find, and assign it a symbol

Selecting the Plan:

· Select the equation or equations that include the given and unknown quantities

Implementing the Plan:

· Rearrange the equation for the unknown begin solved

· Substitute the quantities with their units into the equation.  Check that the units are compatible for canceling.  Solve.

· Express your answer with the correct number of significant digits and the correct units

· Consider whether your answer seems reasonable.  Is it what you expected?

Problem Solving with a Process of Scientific Literacy:

· Clearly define a problem

· Produce a range of potential solutions for the problem

· Appreciate that several solutions should be considered

· Plan and design a product or device  intended to solve a problem

· Construct a variety of acceptable prototypes; pilot test, evaluate, and refine them to meet a need

· Present the refined process/product/device and support why it is in “preferred”

· Recognize that quality of the process and the product is important

(From Science 10 Curriculum Guide, NS Department of Education)

Decision Making:

· Gather information from a variety of sources

· Evaluate the validity of the information source

· Evaluate which information is relevant

· Identify the different perspectives that influence a decision

· Present information to reflect different perspectives

· Use information to support a given perspective

· Recommend  decision and provide supporting evidence

· Communicate a decision and provide a “best solution”

The Scientific Method:

· Observation and a description of a phenomenon or phenomena

· Formulation of a hypothesis to explain the phenomena.  In physics, the hypothesis often takes the form of a causal mechanism or mathematical relation

· Use of the hypothesis to predict the existence of other phenomena, or to predict quantitatively the results of new observations

· Performance of experimental tests of the predictions by several independent experimenters and properly performed experiments

Project Based Science:

Driving Question: Project-Based Science organizes science class around a driving question.  Everything the class does is focused on answering that question:  investigations, computer work, library research, class discussions, and student-designed experiments.

Investigations:  Students pursue solutions to authentic problems by asking and refining questions, debating ideas, making predictions, designing plans and/or experiments, gathering  information, collecting and analyzing data, drawing conclusions and communicating their ideas and findings to others.

Artifacts:  These are products of the student which represent their knowledge and understanding of the driving question.

Collaboration:  In a Project-Based Science classroom, students discuss and try out their ideas and challenge the ideas of others.  Telecommunications allow students to interact with a wider community of other students, and outside science experts share information, data, resources and ideas.

Technology:  Using technology in Project-Based Science makes the environment more authentic to students because the computer provides access to data and information, expands interaction and collaboration with others via networks, promotes laboratory investigation, and emulates tools experts use to produce artifacts.

[image: image1.png]



( 1 Group 4 project: The group 4 project is a collaborative activity where students from different group 4 subjects work together on a scientific or technological topic, allowing for concepts and perceptions from across the disciplines to be shared.


( 2 Command Terms: Indicate the depth of treatment for a given assessment statement.  These verbs will be used in the IB examination questions. 





* 3  Group 4 Subjects:  Experimental Sciences:  Chemistry, Biology, Physics and Environmental Systems and Design Technology





