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	Teacher(s) 
	Regina Burns
	Subject group and course
	Group 5 Mathematical Studies SL

	Course part and topic
	TOPIC 7: INTRODUCTION TO DIFFERENTIAL CALCULUS
	SL or HL/Year 1 or 2
	SL Year 2
	Dates
	October-November 2016

	Unit description and texts
	DP assessment(s) for unit

	This unit will cover introductory calculus topics, including concept of limits and simple derivatives. Also applications for real-life problems. 
Mathematical Studies :Standard Level (Pearson 2nd Edition)
	Quizzes and Test for Ch 13 of Pearson Mathematical Studies :Standard Level text




INQUIRY: establishing the purpose of the unit

	Transfer goals

List here one to three big, overarching, long-term goals for this unit. Transfer goals are the major goals that ask students to “transfer” or apply, their knowledge, skills, and concepts at the end of the unit under new/different circumstances, and on their own without scaffolding from the teacher. 

	1. Students will understand the important characteristics and behaviour of any secant lines and tangent lines. (KNOWLEDGE)

2. Students will understand that slopes give us an opportunity to explain what we experience as rates of change. (CONCEPT)

3. Students will be able to model real life applications and use their models for predictions and decision-making. (SKILLS)

4. Students will understand that the degree to which the model is logically justified determines its success in making predictions. (CONCEPT)




ACTION: teaching and learning through inquiry

	Content/skills/concepts—essential understandings 
	Learning process

Check the boxes for any pedagogical approaches used during the unit. Aim for a variety of approaches to help facilitate learning.

	Students will know the following content:

- Concept of the derivative as a rate of change.  
- The gradient function
- Algebraically differentiating polynomials
- Differentiating sum of polynomials
- Notation for derivatives
- Calculating gradients by differentiating
- Equation of a tangent at a given point
- Equation of the line perpendicular to the tangent at a given point (normal).
- Increasing and Decreasing Functions
- Graphical interpretation of f'(x)<0, f'(x)>0 and f'(x)=0
- Using the fact that at a stationary point f'(x)=0
- Maximum and Minimum points using GDC and algebraically
- The graphs of f'(x) and f(x)
Students will develop the following skills:

Students will be able to understand the relationship between the gradient of a function and its rate of increase.

Students will be able to define the derivative of a function and show how to calculate it for a variety of different functions.
Students will be able to analyse the graph of a function using its derivative to determine the properties of the function.

Students will be able to apply differential calculus to real-life problems.

Students will grasp the following concepts:

Calculus gives us an opportunity to describe what we see around us and explain what we experience.

Calculus help us model the world around us so we can understand it better.

	Learning experiences and strategies/planning for self-supporting learning:
 FORMCHECKBOX 
Lecture

 FORMCHECKBOX 
Socratic seminar

x FORMCHECKBOX 
Small group/pair work

x FORMCHECKBOX 
PowerPoint lecture/notes

 FORMCHECKBOX 
Individual presentations

x FORMCHECKBOX 
Group presentations

 FORMCHECKBOX 
Student lecture/leading

 FORMCHECKBOX 
Interdisciplinary learning

Details: 

 FORMCHECKBOX 
Other/s:



	
	Formative assessment:

Quizzes

Peer assessment
Informal teacher observation


	
	Summative assessment:

Unit test



	
	Differentiation:

x FORMCHECKBOX 
Affirm identity—build self-esteem

Promote environments that welcome and embrace diversity of learners. 

Foster high but realistic expectations. 

Collaborate with parents. 

Understand student learning preferences and interests. 

Identify and teach through student strengths. 

x FORMCHECKBOX 
Value prior knowledge

Identify prior knowledge and activate prior learning, including that learned in other languages. 

Map learning profiles. 
Build new knowledge onto existing knowledge.
x FORMCHECKBOX 
Scaffold learning

Support new learning through the use of graphic organizers (writing frames, Mind Maps), which are pictorial forms of promoting, organizing and constructing knowledge. 
Encourage collaborative learning groups/peer support.

x FORMCHECKBOX 
Extend learning

Combine high expectations with opportunities for learner-centered, experiential practice and interaction with cognitively rich materials, experiences and environments. 

Use technology and assistive technologies to enrich learning and to ensure that all learners have the same opportunities. 
Details:

-Tutorial sessions for weak students

-Design a sheet with a variety of levels.

-Give a differentiated homework

-Divide a group work into doable tasks for weak students.

-Prepare extra problems for competent students


	Approaches to learning (ATL)

Check the boxes for any explicit approaches to learning connections made during the unit. For more information on ATL, please see the guide.

	x FORMCHECKBOX 
Thinking

x FORMCHECKBOX 
Social

x FORMCHECKBOX 
Communication

x FORMCHECKBOX 
Self-management

x FORMCHECKBOX 
Research

Details: 

Thinking skills:

Students will be exposed to a wide range of questions that will provoke their thinking and analytical skills

Students will analyse and evaluate their problem solving techniques and will reflect on their result and method used. 

Social skills:

Students will work in groups to brainstorm on a problem/s to increase motivation and engagement thus improve academic performance especially for low achieving students

Communication skills:

Students will present their work in any format (PowerPoint, actual pictures, creative presentation) which will enhance use of mathematical language at the same time utilize students' abilities and talents.

Self-management skills:

Students will improve their organizational skills through modelling effective time management to catch up with assigned tasks/project.

Research Skills:

Students will be asked to research on previous studies/literatures about use of mathematical models in real life and come up with a research topic relative to it. This project may be formally developed as student's IA .
Teacher will create an atmosphere where students do not feel that they have to get things right the first time. Learning as a process is a gradual improvement through reflection on mistakes which encourages students to ask questions, take risks, be more adventurous in their thinking, and be more creative with their ideas.

 

	Language and learning

Check the boxes for any explicit language and learning connections made during the unit. For more information on the IB’s approach to language and learning, please see the guide.
	TOK connections

Check the boxes for any explicit TOK connections made during the unit
	CAS connections

Check the boxes for any explicit CAS connections. If you check any of the boxes, provide a brief note in the “details” section explaining how students engaged in CAS for this unit.

	x FORMCHECKBOX 
Activating background knowledge

x FORMCHECKBOX 
Scaffolding for new learning

X FORMCHECKBOX 
Acquisition of new learning through practice

X FORMCHECKBOX 
Demonstrating proficiency

Details:

Students will be using prior knowledge on functions to better understand new concepts thereby provide a smooth transition and scaffolding of new learning. In effect, students' proficiency in applying the concepts to its practical use is enhanced.

Plagiarism and acknowledgment of sources, eg the conflict between Newton and Leibnitz, who approached the development of calculus from different directions
	X FORMCHECKBOX 
Personal and shared knowledge

X FORMCHECKBOX 
Ways of knowing

x FORMCHECKBOX 
Areas of knowledge

 FORMCHECKBOX 
The knowledge framework

Details:
Is intuition a valid way of knowing in maths?
How is it possible to reach the same conclusion from different research paths?
	x FORMCHECKBOX 
Creativity

 FORMCHECKBOX 
Activity

 FORMCHECKBOX 
Service

Details: 

Students will develop their own mathematical problem related to functions and come up with a mathematical model.

	Resources

List and attach (if applicable) any resources used in this unit

	PEARSON’S Mathematic Studies: Standard Level (2nd Edition)



Stage 3: Reflection—considering the planning, process and impact of the inquiry 

	What worked well

List the portions of the unit (content, assessment, planning) that were successful
	What didn’t work well

List the portions of the unit (content, assessment, planning) that were not as successful as hoped
	Notes/changes/suggestions:

List any notes, suggestions, or considerations for the future teaching of this unit
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