MATHEMATICAL EXPLORATION – HL MANILA WORKSHOP 8TH-10TH SEPTEMBER, 2012

WHAT DIFFERENTIATES EACH LEVEL? WHAT ARE WE LOOKING FOR?
Criterion A:  Communication
This criterion assesses the organization and coherence of the exploration. A well-organized exploration includes an introduction, has a rationale (which includes explaining why this topic was chosen), describes the aim of the exploration and has a conclusion. A coherent exploration is logically developed and easy to follow.
Graphs, tables and diagrams should accompany the work in the appropriate place and not be attached as appendices to the document.
	Achievement Level
	Descriptor
	SUCCESS CRITERIA

	0
	The exploration does not reach the standard described by the descriptors below.
	I can't understand it.



	1
	The exploration has some coherence.
	Some coherence - it makes sense

	2
	The exploration has some coherence and shows some organization.  
	Not all of introduction, aim, rationale, conclusion included or not coherent.  However, there exists an introduction or an aim or a rationale or a conclusion and there is some coherence.

	3
	The exploration is coherent and well organized.


	Contains clear introduction, aim, rationale, and conclusion.  The conclusion answers the aim.
Coherent - the teacher doesn't need to pause to figure out what you mean.  All diagrams, graphs and figures are appropriately placed and relevant.

Diagrams, graphs and other forms of representations have titles and captions.

	4
	The exploration is coherent, well organized, concise and complete.
	Concise - avoid repetition
Complete - Student did everything they thought about (no loose ends)

There is proper referencing


ANNOTATED COMMENTS BY EXAMINER ON EXAMPLE EXPLORATIONS: 
Your writing is…
◦organized
◦coherent

You clearly included and identified… 
◦an introduction
◦a rationale (which includes explicitly explaining why this topic was chosen)
◦describes the aim of the exploration
◦has a conclusion

Included …
◦graphs
◦tables
◦diagrams

Has it been…
◦proofread by at least one classmate
Criterion B:  Mathematical presentation
This criterion assesses to what extent the student is able to:

-use appropriate mathematical language (notation, symbols, terminology) 

-define key terms, where required

-use multiple forms of mathematical representation, such as formulae, diagrams, tables, charts, graphs and models, where appropriate.
Students are expected to use mathematical language when communicating mathematical ideas, reasoning and findings, where appropriate.
Students are encouraged to choose and use appropriate ICT tools such as graphic display calculators, screenshots, graphing, spreadsheets, databases, drawing and word-processing software, as appropriate, to enhance mathematical communication.
	Achievement Level
	Descriptor
	SUCCESS CRITERIA

	0
	The exploration does not reach the standard described by the descriptors below.
	No mathematical notation

	1
	There is some appropriate mathematical presentation.
	There is some  mathematical notation or terminology or key terms defined (an attempt is made to use relevant mathematical notation or diagrams)

	2
	The mathematical presentation is mostly appropriate.
	Significant progress made toward achieving a level of 3 but mistakes, triviality or inappropriate multiple representations preclude an achievement level of 3. A consistent notation error may result in this award level.

	3
	The mathematical presentation is appropriate throughout.

	Substantial evidence of correct and appropriate mathematical notation throughout

Key terms are defined

Terminology is correct and clear

Multiple representations used to enhance communication 

Minor errors do not preclude this award level


ANNOTATED COMMENTS BY EXAMINER ON EXAMPLE EXPLORATIONS: 
You used…
◦appropriate mathematical language
◦appropriate notation
◦appropriate symbols
◦appropriate terminology
◦define key terms

Can…
◦your classmate understands the point of your exploration and explain it to you?
◦NO typos or errors!
Criterion C:  Personal engagement
This criterion assesses the extent to which the student engages with the exploration and makes it their own. Personal engagement may be recognized in different attributes and skills. These include thinking independently and/or creatively, addressing personal interest and presenting mathematical ideas in their own way.
	Achievement Level
	Descriptor
	SUCCESS CRITERIA

	0
	The exploration does not reach the standard described by the descriptors below.
	Student did not do the exploration.  

Student did not express the exploration creatively. 

Student did not express personal interest of the topic...

	1
	There is evidence of limited or superficial personal engagement.


	At least one example of a link to a personal experience or thought.  

There is limited evidence. 

Student did not explain theorem used or the mathematics.

	2
	There is evidence of some personal engagement.


	Able to express idea in personal language or use personal context.  

The mathematical ideas and examples (1 or 2) might appear, but the student did not really explain it. 

Vague explanations.

	3
	There is evidence of significant personal engagement.


	Able to express idea in personal language or use personal context.  

Created some examples or presented some ideas that were satisfactorily explained

	4


	There is abundant evidence of outstanding personal engagement.
	The work is original. 

Work may be from historical idea and  real world situations, for example socio-economic, political awareness. 

Created some examples or presented some ideas that were explained in depth.


ANNOTATED COMMENTS BY EXAMINER ON EXAMPLE EXPLORATIONS: 
Used personal language
◦Indicated personal relevance or relation to own life
◦creates and uses own/personal examples
◦shows the qualities of IB learner profile…

-principled

-open-mindedness

-caring

*Displays independent thinking

* Displays Creative thinking

* Addresses personal interest
Criterion D:  Reflection
This criterion assesses how the student reviews, analyses and evaluates the exploration. Although reflection may be seen in the conclusion to the exploration, it may also be found throughout the exploration.
	Achievement Level
	Descriptor
	SUCCESS CRITERIA

	0
	The exploration does not reach the standard described by the descriptors below.
	No reflection related to exploration

	1
	There is evidence of limited or superficial reflection.
	Any evidence of reflection relating to the task undertaken

	2
	There is evidence of meaningful reflection.

	Should include the following:
reflection relates to the purpose of the task and is meaningful

reflection on what has been learnt

reflection in conclusion only?

	3
	There is substantial evidence of critical reflection.
	Student must, ideally have continuous reflection throughout the task

Should include the following:

identify and address issues as piece develops

limitations of the work where applicable

ideas for extensions

reflection on the significance of the findings


ANNOTATED COMMENTS BY EXAMINER ON EXAMPLE EXPLORATIONS: 
Your writing …
◦reviews
◦analyses 
◦evaluates  …the exploration

*Student questions him/herself

Criterion E:  Use of mathematics
This criterion assesses to what extent and how well students use mathematics in the exploration.
Students are expected to produce work that is commensurate with the level of the course. The mathematics explored should either be part of the syllabus, or at a similar level or beyond. It should not be completely based on mathematics listed in the prior learning. If the level of mathematics is not commensurate with the level of the course, a maximum of two marks can be awarded for this criterion.

The mathematics can be regarded as correct even if there are occasional minor errors as long as they do not detract from the flow of the mathematics or lead to an unreasonable outcome.

Sophistication in mathematics may include understanding and use of challenging mathematical concepts, looking at a problem from different perspectives and seeing underlying structures to link different areas of mathematics.

Rigour involves clarity of logic and language when making mathematical arguments and calculations. Precise mathematics is error-free and uses an appropriate level of accuracy at all times.
	Achievement Level
	Descriptor
	SUCCESS CRITERIA

	0
	The exploration does not reach the standard described by the descriptors below.
	

	1
	Some relevant mathematics is used.  Limited understanding is demonstrated.
	Not commensurate with the level of the course and no understanding or very little understanding is shown.

	2
	Some relevant mathematics is used.  The mathematics explored is partially correct.  Some knowledge and understanding are demonstrated.
	Not commensurate with the level of the course but some knowledge is shown and demonstrated.

	3
	Relevant mathematics commensurate with the level of the course is used.  The mathematics explored is correct.  Good knowledge and understanding are demonstrated.
	Commensurate with the level of the course

Mathematics is part of the syllabus or at a similar level or beyond.

The Mathematics is not completely listed in the prior learning

Occasional minor errors may exist but they do not detract from the flow of the mathematics or lead to an unreasonable outcome.

Mathematics used is on HL syllabus and also on SL syllabus or at the level of the HL syllabus and SL syllabus.

	4
	Relevant mathematics commensurate with the level of the course is used.  The mathematics explored is correct and reflects the sophistication expected.  Good knowledge and understanding are demonstrated.


	Mathematical sophistication identified.  This might include:

- applying what you’ve learned in new situations 

- testing a conjecture

- reflecting on what something makes sense

- using logical arguments and counterexamples 
Mathematics used is on HL syllabus or at HL level only.

	
5
	Relevant mathematics commensurate with the level of the course is used.  The mathematics explored is correct and reflects the sophistication and rigour expected.  Thorough knowledge and understanding are demonstrated.
	Mathematical rigour identified.  This might include:

- a formal proof
- using formal definitions, assumptions, and reasoning in a easy to follow manner.

	6
	Relevant mathematics commensurate with the level of the course is used.  The mathematics explored is precise and reflects the sophistication and rigour expected.  Thorough knowledge and understanding are demonstrated.


	The work is Precise.  This means that:

- it needs to be completely error free

- the student did not make any illogical leaps in their steps

- the student “got to the point” and did not get off topic


Sample papers 1 – 9 and their partial results.
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