IB MATHEMATICS:  Extended Essay Assessment
                            
All extended essays are externally assessed by examiners appointed by the IBO. All extended essays are marked on a scale from 0 to 36.  For each criterion, examiners are instructed to identify the level descriptor that is most appropriate (i.e. the best match) for the extended essay under consideration. 

Research question
Although the aim of the essay can best be defined in the form of a question, it may also be presented as a statement or proposition for discussion.
_____ 0
the research question is not stated in the early part of the essay or does not lend itself to systematic investigation in the context of an extended essay.

_____ 1 
the research question is stated in the early part of the essay but not in a precise manner or the research question is clearly and precisely stated but is too broad in scope to be treated effectively within the word limit.

_____ 2 
the research question is clearly and precisely stated in the early part of the essay and is sharply focused, making it susceptible to effective treatment within the word limit.
Introduction
The introduction should relate the research question to existing subject knowledge: the student’s personal experience or particular opinion is rarely relevant here.
_____ 0 
little or no attempt is made to set the research question into context. There is little or no attempt to explain the significance of the topic.

_____ 1 
some attempt is made to set the research question into context. There is some attempt to explain the significance of the topic and why it is worthy of investigation.

_____ 2 
the context of the research question is clearly demonstrated. The introduction clearly explains the significance of the topic and why it is worthy of investigation.
Investigation
The number of sources that require consultation will be dependent on the research question that the essay addresses. It must be sufficient, but not unnecessarily long, and the various items must, after being consulted, contribute to the essay in a meaningful way. 

_____ 0 
there is little or no evidence that sources have been consulted or data gathered, and little or no evidence of planning in the investigation.

_____ 1
a range of inappropriate sources has been consulted, or inappropriate data has been gathered, and there is little evidence that the investigation has been planned. 

_____ 2 
a limited range of appropriate sources has been consulted, or data has been gathered, and some relevant material has been selected. There is evidence of some planning in the investigation.

_____ 3 
a sufficient range of appropriate sources has been consulted, or data has been gathered, and relevant material has been selected. The investigation has been satisfactorily planned.

_____ 4 
an imaginative range of appropriate sources has been consulted, or data has been gathered, and relevant material has been carefully selected. The investigation has been well planned.

Knowledge and understanding of the topic studied

Clear evidence of understanding of the chosen content of the essay is more important than any attempt to exhibit an unnecessarily wide mathematical knowledge. The level of knowledge displayed should reflect the mathematics acquired in the classroom and any additional information that the research for the essay has provided.
_____ 0 
the essay demonstrates no real knowledge or understanding of the topic studied.

_____ 1
the essay demonstrates some knowledge but little understanding of the topic studied. The essay shows little awareness of an academic context for the investigation.

_____ 2 
the essay demonstrates an adequate knowledge and some understanding of the topic studied. The essay shows some awareness of an academic context for the investigation.

_____ 3 
the essay demonstrates a good knowledge and understanding of the topic studied. Where appropriate, the essay successfully outlines an academic context for the investigation.

_____ 4 
the essay demonstrates a very good knowledge and understanding of the topic studied. Where appropriate, the essay clearly and precisely locates the investigation in an academic context.

Reasoned Argument

In a mathematics extended essay, the terms “reasoning” and “argument” can apply to the essay overall and, with a somewhat different interpretation, to one or more sub-sections of the essay, such as in the proof of a theorem. The mark awarded should reflect both of these aspects.
_____ 0 
there is no attempt to develop a reasoned argument in relation to the research question.

_____ 1
there is a limited or superficial attempt to present ideas in a logical and coherent manner, and to develop a reasoned argument in relation to the research question.

_____ 2
there is some attempt to present ideas in a logical and coherent manner, and to develop a reasoned argument in relation to the research question, but this is only partially successful.

_____ 3
ideas are presented in a logical and coherent manner, and a reasoned argument is developed in relation to the research question, but with some weaknesses. 

_____ 4
ideas are presented clearly and in a logical and coherent manner. The essay succeeds in developing a reasoned and convincing argument in relation to the research question.

Application of analytical and evaluative skills appropriate to the subject

The words “appropriate to the subject” are paramount here, given the breadth of mathematics today. Essays based on mathematical proof require skills in deductive reasoning and structuring; essays of an investigative nature, answering a research question or hypothesis, involve interpretative skills; while mathematical modelling requires an ability to formulate correctly a problem in mathematical terms.
_____ 0 
the essay shows no application of appropriate analytical and evaluative skills. 
_____ 1
the essay shows little application of appropriate analytical and evaluative skills.

_____ 2
the essay shows some application of appropriate analytical and evaluative skills, which may be only partially effective.

_____ 3
the essay shows sound application of appropriate analytical and evaluative skills. 

_____ 4
the essay shows effective and sophisticated application of appropriate analytical and evaluative skills.

Use of language appropriate to the subject

The purpose of language in mathematics is, as in other subjects, to communicate. In an extended essay, it should communicate clearly, not just to an examiner who is likely to be more mathematically sophisticated than the student, but also to an interested reader with a similar mathematical competence to the student. Mathematical“name-dropping” should be avoided.
_____ 0 
the language used is inaccurate and unclear. There is no effective use of terminology appropriate to the subject.

_____ 1 
the language used sometimes communicates clearly but does not do so consistently. The use of terminology appropriate to the subject is only partly accurate.

_____ 2 
the language used for the most part communicates clearly. The use of terminology appropriate to the subject is usually accurate. 
_____ 3 
the language used communicates clearly. The use of terminology appropriate to the subject is accurate, although there may be occasional lapses. 
_____ 4 
the language used communicates clearly and precisely. Terminology appropriate to the subject is used accurately, with skill and understanding.

Conclusion

“Consistent” is the key word here: the conclusion should develop out of the argument and not introduce new or extraneous matter. It should not repeat the material of the introduction; rather, it should present a new synthesis in light of the discussion.
_____ 0 
little or no attempt is made to provide a conclusion that is relevant to the research question.

_____ 1 
a conclusion is attempted that is relevant to the research question but may not be entirely consistent with the evidence presented in the essay.

_____ 2 
an effective conclusion is clearly stated; it is relevant to the research question and consistent with the evidence presented in the essay. It includes unresolved questions where appropriate to the subject concerned.

Formal presentation
This criterion relates to the extent to which the essay conforms to academic standards about the way in which research papers should be presented. The presentation of essays that omit a bibliography or that do not give references for quotations is deemed unacceptable (level 0). Essays that omit one of the required elements—title page, table of contents, page numbers—are deemed no better than satisfactory (maximum level 2), while essays that omit two of them are deemed poor at best (maximum level 1).

Word count is rarely an important factor in a good mathematics extended essay. Since equations and formulae (indicating the student’s mathematical reasoning) are not included in the word count, a substantial essay can be produced that contains comparatively few words. Concise, elegant mathematics supported by graphs, diagrams and important proofs that do not interrupt the development of the essay are encouraged. However, an essay that is excessive in length will be penalized, especially if this is because of unnecessary content. There is no mandatory minimum length for an essay in mathematics, and credit will be given for organizing the content in an efficient readable style, rather than for a page or word count. Mastery of appropriate concepts, and an ability to present these in an effective way using mathematical means, should be the aim.
_____ 0 
the formal presentation is unacceptable, or the essay exceeds 4,000 words.

_____ 1 
the formal presentation is poor.

_____ 2 
the formal presentation is satisfactory.

_____ 3 
the formal presentation is good.

_____ 4 
the formal presentation is excellent.

Abstract

The abstract is judged on the clarity with which it presents an overview of the research and the essay, not on the quality of the research question itself, nor on the quality of the argument or the conclusions.
_____ 0 the abstract exceeds 300 words or one or more of the required elements of an abstract (listed above) is missing.

_____ 1 
the abstract contains the elements listed above but they are not all clearly stated.

_____ 2 
the abstract clearly states all the elements listed above.

Holistic judgment

Qualities that are rewarded under this criterion include intellectual initiative, insight and depth of understanding, and creativity. Such qualities can be displayed in different ways, depending on the type of mathematics extended essay.
_____ 0 
the essay shows no evidence of such qualities.

_____ 1 
the essay shows little evidence of such qualities.

_____ 2 
the essay shows some evidence of such qualities.

_____ 3 
the essay shows clear evidence of such qualities.

_____ 4 
the essay shows considerable evidence of such qualities.

Predicted Total:  ________________

	 Grade: 
	E 
	D 
	C 
	B 
	A 

	Mark range: 
	0 - 7 
	8 - 15 
	16 - 22 
	23 - 28 
	29 - 36 


