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Course Description
EDUC 427 is a critical study of the aims, scope, and sequence of the Secondary Science curriculum.  It includes analysis of Ministry guidelines, overcoming Science anxiety of students and yourself, understanding the connections between the mathematics, literacy, and the science and technological concepts presented in the curriculum documents.  We will also discuss integration of Science outcomes with other subjects and strategies to promote and nurture interest in Science.

Learning Expectations
The standards of practice for the teaching profession and the ethical standards for the teacher have been embedded in the learning expectations for this course.  This course has the following expectations for the candidates:

· Understand and implement Ministry of Education curriculum expectations and Ministry and district school board policies and guidelines related to secondary learners.

· Identify, select, and plan Science education programming specifically suited to the developmental needs of secondary learners.

· Demonstrate a level of competency in modeling the appropriate uses of classroom materials, computer and calculator materials, resources and experiences appropriate for Science learners in the secondary grades.

· Employ the most current and effective instructional methods related to Science education in the secondary level.
· Have opportunities to increase skills and effectiveness as Science educators.

Instructional Practice
The importance of a Science education in the growth and development of secondary students will be addressed.  Current curriculum issues, trends, and lesson delivery techniques will be discussed and integrated into all components of the course via direct instruction, small group interaction, pair-share techniques, group brainstorming and problem solving, action research, co-operative learning and peer presentations.  Tutorials and workshops focused on curriculum outcomes will augment course candidates’ prior knowledge and respond to individual needs.  Pre-service teachers will have opportunities to create supportive networks, receive feedback from peers and the instructor and, through readings and in class assignments show growth and professional development using the reflective process.

Course Content

This secondary science course supports the Nova Scotia Ministry of Education documents:
· Foundation for the Atlantic Canada Science Curriculum, 1998,
· Learning Outcomes Framework: Science 7 – 10, 2008,

· Atlantic Canada Science Curriculum: Science 8, 2001,

· Atlantic Canada Science Curriculum: Science 9, 2001, 

· A Closer Look:  Using Energy Meters Science 6 and Science 9, A curriculum Supplement,
· Atlantic Canada Science Curriculum: Science 10 (Implementation Draft, June 2000),

· Atlantic Canada Science Curriculum:  Biology 11 (Implementation Draft, June 2000),
· Atlantic Canada Science Curriculum:  Biology 12 (Implementation Draft, June 2001),
· Atlantic Canada Science Curriculum:  Chemistry 11 and 12 (2003),
· Atlantic Canada Science Curriculum:  Physics 11 and 12 (2002),
· Physics 11 and 12:  A teaching Resource (2005),

· Geology 12 (Implementation Draft, 2002),
· Science Safety Guidelines, Grades Primary – 12 (2005)
Successful candidates will demonstrate their understanding and ability to apply the following:

· Knowledge of Nova Scotia Ministry of Education curriculum policies for Science education

· Curricular implications of educational destinations – work, college and university

· Community, print, electronic and collegial resources that link closely to the Nova Scotia curriculum

· A variety of assessment and evaluation instruments appropriate to the developmental stage of learners and the delivery of Science.

· Instructional strategies appropriate for junior, intermediate and senior learners for both individual and group learning experiences

· Effective classroom management strategies appropriate for junior, intermediate and senior learners in a Science classroom

· Theoretical foundations of Science
· Learning theories of Science Education
Science Tentative Schedule

	Week 
	Date
	Title
	Presenters
	Assignment

	1
	September 8
	Introduction: 
Course outline

Student info sheet

Strategies of Teaching Science

Subject groups for Curriculum doc review
	Katarin
	PST need to download all curriculum docs.
Be prepared to go outside on Tuesday.

	2
	September 13
	Fieldtrip: Gardens and Grounds as Student, Scientist or Teacher
	Katarin
	PST need to read WHMIS doc and NS Safety doc
Begin to read over your curriculum doc

	
	September 15
	Review of WHMIS & Stations Lab
	Class
	PST should bring calculators for next day

	3
	September 20
	Waves & Mathematics in Science
	
	Begin to work on curriculum review
Read articles on STSE, Scientific Literacy

	
	September 22
	Scientific Literacy, NOS, STSE, Constructivism & Assessment for Learning
	
	Finish assignment 1:  Curriculum Review 

	4
	September 27
	Curriculum Reviews:
Grade 7,8,9 & 10

Biology 11 and 12
	7:
8:

9:

10:

B11:

B12:


	Make notes on each presentation

	
	September 29
	Curriculum Reviews:
Chemistry 11, 12

Physics 11, 12 &

Geology 12

Make pathways chart

Different provinces = different curriculums

AP/IB
	C11:

C12:

P11:

P12:

G12:

Prov: Katarin

AP/IB: Katarin
	Make notes on curr review
Bring in science lessons from P&P or practicum

	5
	October 4
	Science Lesson plans for everyday, labs, activities, fieldtrips, and connection to assessment
	
	Make notes on lessons from P&P see Katarin’s website

	
	October 6
	Science Planning: Year, Unit, Lesson
	
	Practicum assignments = science units 
Devise a year plan

	6
	October 11
	Sketch out a unit plan for practicum and begin Lessons
	
	Bring curr doc, year plan & ideas for unit… Have 1 lesson plan ready for next day

	
	October 13
	Assessment for Learning activity – assessing a lesson plan
	
	Peer reviewed lesson plan, then submitted both review and lesson for grading (due OCT 21)

Read article for Assessment for next day

	7
	October 18
	Assessment in Science
	
	Incorporate ideas into unit plan

Lesson Plan due

	
	October 20
	Science Fairs and culminating activities
	
	Incorporate ideas into unit plan for either science fair or culminating activity

	8
	October 25
	Time for units and collecting resources
	
	See handouts for class

	
	October 27
	WHMIS training (on-line/individual)
	
	

	9
	November 1
	Presentation by Physics and Biology Departments: Bridging the gap 
	
	Units due by 12:30.

	
	November 3
	Presentation by Chemistry dept.

Summary discussion before practicum

Return units & time to discuss

Presentation of X-chem
	
	Units returned – must be in class!


Evaluation Procedures
In order to be successful in this course, students must complete all assignments.  
The penalty for late submission of an assignment is a formal letter being sent to the chair indicating the issue.  Exceptions will be made for special circumstances; however, students must request an extension by contacting the professor.  
Failure to complete or submit an assignment will result in a formal letter being sent to the Chair and the Dean indicating that course work is incomplete and therefore practicum placement must be delayed until satisfactory completion of coursework is submitted.

If a candidate is absent for 20% or more of the course schedule, the Chair will be contacted and the student will be in jeopardy of losing the course credit.
All assignments will require a reference list with proper APA citation to be used. This will be considered part of the final grade of each assignment. At no time is it appropriate to cite Wikipedia or other similar wikis or lists as this constitutes a very low standard of research.
It is the responsibility of the pre-service teacher to read and understand the contents of the university calendar as well as the B.Ed Field Experience Book as they pertain to academic conduct and evaluation procedures. Further, as part of professional conduct, if a student must be away from class for any reason, an email should be sent to the professor as soon as possible.

Assignments

1.  Curriculum Review (Value: 25%)
This is a collaborative assignment. Each individual should label the part they have contributed.

Part 1 (20 marks):
The body of the paper should be no more than 5 pages.  Within the body you should have: 
· A Description of the scope of the document, 

· A title and the overall expectations for each unit, 

· Possible materials or resources which could assist with the teaching of the grade (you may want to do this by unit) this may also include the current texts which are being used in schools and supplementary materials for provincial exams in some cases, 

· Suggestions as to the possible order of the units, 

· Safety considerations for each unit, 

· Examples of key questions (umbrella type questions) that could be asked by the teacher for each unit,
· Resources/references. If there are handouts, exhibits, etc. these should also be placed in the reference section of the document.

Oral Presentation Time: 15 minutes or less(20 marks)

· Introduce the members of your group and the grade you have been assigned,
· Have handouts of the 5 page document prepared (you may give them to Katarin the class before you present so that copies can be made).Give an overview of the 5 page document that you have created with ideas and comments about the curriculum. What order would you teach the curriculum in? Are there areas that you think the students will not understand? What are they and why might they have difficulties? Make sure that you have all the required resources prior to the beginning of your presentation and that during the presentation you ask the KEY QUESTIONS you have developed that would assist in reinforcing the learning within this course.
· Mention any drawbacks or special considerations and safety considerations.

· Please ensure that you have tried the demonstration prior to presenting to the class.

Subjective/Overall impressions (10 marks)
· Teacher evaluation

· Peer evaluation (but not part of formal mark – qualitative feedback)

You will also be asked to submit a soft copy of the written component to the professor.  At the end of the year, all Science materials will be put on CD for pre-service teachers. 
PLEASE EMAIL THE CURRICULUM REVIEW TO:

kamacleod@stfx.ca
subject line:  Your names and curriculum document
2.  Lesson Plan (Value: 25%)
A full detailed lesson plan that is based in one of the discussed secondary science courses will be prepared. It must follow the format discussed in P&P.

The criteria for the assessment of the lesson plan will be discussed as a class, then peer assessment will occur. The comments provided during the peer assessment along with the final version of the lesson plan will then be submitted to the professor for evaluation. A detailed checklist will be drawn up prior to submission so that the pre-service teacher is aware of how the lesson will be assessed and then evaluated.

Examples of lesson plans will be made available

Lesson Plan Evaluation 






· First Draft

· Peer Evaluation

· On time

1-Does not meet expectation
2-Successful

3-Highly Successful
4-Outstanding

Purpose: 
Do they identify the purpose?





1 2 3 4 

Student Outcomes:









Do they identify the intended observable outcomes?



1 2 3 4

 

Are the main concepts identified in the learning expectations?


1 2 3 4



Do they identify how the outcomes will be related to the student?

1 2 3 4

Prior Knowledge: 

Is the prior knowledge of the learners adequate to suit the lesson?

1 2 3 4

Is the level of development the students already attained relative 

to the targeted expectations/opportunities recognized?


1 2 3 4

Content and Strategies(LESSON)

Introduction:
Will the concepts, skills or attitudes engage the learner's interest?

1 2 3 4

Is there a strategy used to bridge previous learning to the new learning? 
1 2 3 4

Content:
Is the content linked to the specific expectations?



1 2 3 4



Are the concepts, facts, skills or attitudes stated?



1 2 3 4
Is the content relevant and interesting? 




1 2 3 4

 

Is the content logically organized? 





1 2 3 4

Strategies:
Is the teaching strategy appropriate to the content of the lesson? 

1 2 3 4

Is student grouping considered?





1 2 3 4

Is the lesson sequenced logically?





1 2 3 4

Are the instructions listed for various parts of the lesson?


1 2 3 4

Is the questioning appropriate? 





1 2 3 4

Are the key questions listed? 





1 2 3 4

Is timing considered?






1 2 3 4

Materials:
Has the environment been carefully considered? 



1 2 3 4

Have all major resource materials been noted?



1 2 3 4

Consolidation of Learning

Is there a method to get feedback to find if the learner is ready for the 

application?







1 2 3 4

Application:
Is the application appropriate to the lesson? 




1 2 3 4

Is the application directly related to the expectations?



1 2 3 4

Is the application organized, considering grouping, time, space and materials?
1 2 3 4

Is the teacher’s role stated in the application?



1 2 3 4

Assessment: 
Is the assessment strategy appropriate? 




1 2 3 4

Does the assessment reflect the measure of the expectations? 


1 2 3 4

Overall subjective rating:







/10

Total










/122
Assignment 3:  Science Unit and Resource Kit (Value: 50%)
Kits placed in Room XH315.

Science Unit and Resource Kit

This is an individual assignment.

The focus of this assignment is that every student will have an opportunity to create a science unit based on their upcoming practicum placement and associated resource kit. 
The unit must be from the secondary science curriculums discussed at the beginning of the year.  The unit should be created for approximately 4 to 5 weeks. It will need to have an overview, schedule, and well developed lesson plans. As a teacher, you should consider the order of the lessons, labs, activities and types of assessment which would assist student learning. For examples of the unit and kit, please see the resource room science kits.
On the outside of the unit/kit
A title page: 

· the name of the student, 

· the topic, 

· grade and strand/unit and 

· the specific expectations which the unit/kit covers.

On the inside of the unit/kit

The Unit:  

· An overview of the unit placed within the framework of the course

· Detailed lessons which group appropriate expectations. These lessons need to each have a beginning, middle and end. There also needs to be flow from one day to the next.

· Each lesson needs to mention the appropriate materials for that day, lesson strategy and assessment for learning opportunity.

· The unit should include a variety of lesson strategies.

· The unit should include more than 3 assessments of students work/performance which will provide the student with feedback
· The unit should include a mid-way and final evaluation tool.

· The unit should be supported by the resources found in the kit.

Possible things to place inside the box/kit:

The resource kit may include but is not limited to:

· Websites

· Toys

· Discrepant events (References required)
· Activities with plans (References required)
· Models

· Inventions

· Videos/CDs/DVDs/Music

· Instruments

· Articles or books(References required)
· Extra large items – photo is required with description

There must be a minimum of 15 items within the resource kit and no more than 3 of any one type of item.  Limit the number of printouts of items to 3 items if at all possible as a more ‘hands-on’ science unit leads to less behaviour issues.
When deciding on what to place in the kit, please do not include stationary supplies as individual items. This is not the point of the assignment.
Where can you find an item?

· Purchase items from ex. Dollar stores, “Teach Me” (toy/teacher supply store), Coles, Books by Books, Bookends (book & toy stores), garage sales, Science centres, museums, Globe & Mail & other papers, and other stores.

· Item can also be home made, downloaded from the Internet, borrowed from the library or resource centre.
· Items taken from the classroom do not have to be put in Kits but need to be photographed or described and placed in the Kit as an item.

This unit and kit will be evaluated out of 95 marks. The title page, creativity as well as the practicality of the kit will be evaluated for a total of 5 marks. The assignment will have a total of 100 marks and be 50% of the course value.
Assignment 3:  Science Unit and Resource Kit (Value: 50%)
Science Unit and Resource Kit
	On the outside of the unit/kit: 
	
	

	The name of the student
	
	1

	The topic
	
	1

	The grade and strand/unit
	
	2

	The specific expectations which the unit/kit covers
	
	1

	
	
	

	On the inside of the unit/kit:
	
	

	An overview of the unit placed within the framework of the course 

	
	3

	Detailed lessons which group appropriate expectations. These lessons need to each have a beginning, middle and end and must flow from one day to the next.
	
	25

	Each lesson needs to mention the appropriate materials for that day (~0.5/each lesson)
	
	12

	Each lesson needs to mention the lesson strategy (~0.5/each lesson)
	
	12

	Each lesson needs to mention assessment for learning opportunity (~0.5/each lesson)
	
	12

	The unit should include more than 3 assessments of students (~2/each lesson)

	
	6

	The unit should include a mid-way and final evaluation (~2 for ½ way evaluation and ~4 for final evaluation)

	
	6

	The unit should be supported by the resources found in the kit. 


	
	9

	The practicality of the unit/kit
	
	10

	Comments:

(a) see box


	
	


Total: Out of 100 marks

Textbook & Resources
There is no official textbook for this course.  At this time, the professor has not found a text that covers all the required material.

There is a $60 lab/resource fee

Other Resources
Essential Atlas of Physics and Chemistry.  ISBN:  0-7641-2713-6
Contact:  www.barronseduc.com for more information.

There will be a number of resources students can access at the Library/Resource room which include classroom textbooks.  

Other resources will be made available by the professors and will be placed in the Library/resource room on an as needed basis.

PowerPoint presentations will be place on the professor’s website: http://people.stfx.ca/kamacleod/427outline.html
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