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What Is a Math Studies Internal Assessment?

In many mathematics courses—whether in the International Baccalaureate (IB), Advanced Placement (AP), or
standard high school curricula—a significant portion of the final grade is awarded based on arinternal

assessment (IA). This assessment is completed by students during the course, rather than in a single exam
session, and it is graded by teachers who are then expected to provide an external moderation report to the
examining board. The IA allows students to demonstrate their understanding of mathematical concepts through
problem solving, research, and reflective writing.

Because the IA is such a crucial component of the overall course score, students often wonder how to approach it,
what a good example looks like, and how to maximize their marks. The following guide explores the purpose of the
IA, the structure of a strong example, and practical tips for creating a polished submission.

Why Internal Assessments Matter in Mathematics

Internal assessments serve several key functions:

e Depth of Understanding — They push students to explore concepts beyond the surface level, encouraging
deeper engagement with the material.

¢ Application Skills — Students must apply theories to novel problems, mirroring real world mathematical practice.

¢ Reflective Thinking — The IA requires students to reflect on their problem solving process, identifying strengths
and areas for improvement.

¢ Research and Exploration — Many IAs involve investigating a mathematical topic that interests the student,
fostering independent learning.

¢ Assessment of Process — Unlike multiple choice exams, I1As evaluate the reasoning, methodology, and
presentation skills that are essential for advanced study.

Because of these attributes, a well crafted IA can significantly boost a student’s overall grade and demonstrate their
readiness for university level mathematics.

Components of a Strong Math A

A typical math 1A is composed of several interconnected parts. While the exact format may vary depending on the
curriculum (IB Math HL/SL, AP Calculus, etc.), the core elements are generally consistent:

1. Introduction and Rationale — Explain the chosen topic, its relevance, and why it was selected.

2. Mathematical Exploration — Present the main problem or series of problems, including all necessary
background, definitions, and assumptions.

3. Methodology — Detail the steps taken to solve the problem, including any calculations, proofs, or
computational methods.

4. Results and Analysis — Summarize the findings, discuss patterns, and interpret the outcomes.

5. Reflection — Critically evaluate the process, noting challenges, alternative approaches, and potential
extensions.

6. References and Appendices — Provide citations for external sources and supplementary material.



Each section must be clear, logically organized, and supported with appropriate mathematical notation and
reasoning.

Sample IA Outline: A Concrete Example

Below is a detailed outline for a math IA that explores the properties of Fibonacci numbers in the context of tiling
problems. This example demonstrates how to weave theory, computation, and reflection into a cohesive document.

1.Title and Personal Statement

Title: “Counting Ways to Tile a 2xn Rectangle with Dominoes: A Fibonacci Approach”

In the personal statement, the student explains their interest in combinatorics and the historical significance of
Fibonacci numbers in tiling and tiling problems.

2. Introduction and Rationale

The introduction sets the stage by defining the tiling problem, citing relevant literature, and stating the research
question: How do Fibonacci numbers arise in counting domino tilings of a 2xn rectangle, and can this relationship

be generalized?The student also justifies the choice by linking the problem to real world applications such as DNA
sequencing and architectural design.

3. Background Theory
This section reviews:
* The definition of Fibonacci numbers.

» Basic combinatorial principles (e.g., counting arrangements).
* Recurrence relations and their role in combinatorial enumeration.

Mathematical notation is introduced (e.g., \(F_0=0, F_1=1\);\(F_{n+1} = F_n + F_{n-1}\)).

4. Methodology
The student describes a step by step approach:

1. Construct a recurrence relation: Show that the number of tilings \(T_n\) satisfies (T_n=T_{n-1} + T_{n-2}\)
with base cases \(T_0 =1\), \(T_1 =1\).

2. Prove equivalence to Fibonacci numbers: Demonstrate that \(T_n = F_{n+1}\) by induction.

3. Computational verification: Use a simple Python script to compute \(T_n\) for \(n = 1\) to \(10\) and compare
with Fibonacci values.

All calculations are shown in clear, labeled equations.

5. Results and Analysis

The student presents a table of computed values and a graph comparing \(T_n\) and \(F_{n+1}\). The analysis
discusses:

« Verification that the recurrence holds for all tested values.
¢ Observations on growth rates and the exponential nature of Fibonacci numbers.
e Implications for larger tiling problems.

6. Reflection

The reflection section is critical for IA assessment. The student considers:

e Challenges in establishing the recurrence relation.



e Alternative approaches (e.g., generating functions).

¢ Potential extensions, such as tiling with trominoes or higher dimensional analogues.

¢ Learning outcomes: improved proof techniques, computational skills, and appreciation for the elegance of
mathematical patterns.
7. Conclusion

A brief summary that restates the main findings and underscores the broader significance of the result.

8. References and Appendices

All sources are cited using a consistent style (e.g., APA or MLA). Appendices include the full Python code and
additional tables.

Key Elements of a High Scoring IA

While the structure above provides a solid framework, several finer points can elevate an IA from good to
outstanding:

Clarity and Precision

Mathematical writing must be unambiguous. Use proper notation, avoid colloquial language, and ensure every
statement is justified. When presenting a proof, each step should be logically connected.

Depth of Exploration

Simply solving a problem is not enough. Students should delve into why a particular method works, explore
alternative solutions, and discuss the implications of their results. Depth is rewarded over breadth.

Reflective Insight

Reflection is a separate criterion in many assessment rubrics. Discuss what you learned, how you overcame
obstacles, and how the IA connects to your future studies or interests.

Use of Technology

Computational tools (Python, Mathematica, GeoGebra) can demonstrate large scale examples, verify conjectures,
or visualize concepts. However, technology should supplement, not replace, rigorous reasoning.

Presentation and Formatting

Neatness matters. Use consistent font sizes, clear headings, and well labelled figures. A well formatted IA is easier
to read and reflects professionalism.

Common Pitfalls and How to Avoid Them

1. Over reliance on external sources — While referencing is essential, the IA must showcase original thinking.
Avoid copying large passages; instead, paraphrase and provide your own analysis.

2. Incomplete proofs — Skipping steps can lead to loss of marks. Provide a complete logical chain.

3. Neglecting the reflection section — Many students treat reflection as optional. It is a distinct criterion and
should be treated with care.

4. Poor organization — A disjointed narrative confuses readers. Follow the logical flow from introduction to
conclusion.

5. Inadequate proofreading — Spelling, grammar, and typographical errors can distract from the mathematical
content.



Practical Tips for Planning Your IA

1. Start Early — Begin brainstorming topics at least two months before the submission deadline. Early starts
allow for deeper exploration.

2. Choose a Topic You're Passionate About — Enthusiasm translates into thoroughness and creativity.

3. Create a Timeline — Break the IA into milestones: topic selection, research, drafting, peer review, final editing.

4. Seek Feedback — Share drafts with peers, teachers, or online forums. Fresh eyes catch errors and suggest
improvements.

5. Use the Rubric as a Checklist — Most IA rubrics list explicit criteria (e.g., mathematical communication,
personal engagement). Check each item as you write.

6. Maintain a Clean Notebook — Keep all scratch work, proofs, and notes organized. This makes it easier to
reconstruct your reasoning later.

Examples of IA Topics Across Different Levels

Here are a few illustrative topics that have proven effective for students at various stages:

¢ IB Math SL — Investigate the distribution of prime numbers using the Sieve of Eratosthenes and explore its
applications in cryptography.

« |IB Math HL — Study the convergence of the Basel problem series and its relation to the Riemann zeta function.

¢ AP Calculus AB — Analyze the error bounds of the trapezoidal rule for approximating definite integrals.

e AP Calculus BC — Examine the stability of fixed points in logistic growth models using differential equations.

e High School Honors — Explore the combinatorial interpretation of Pascal’s triangle and its connection to
binomial coefficients.

When choosing a topic, consider the following criteria:

 Availability of resources and references.
¢ Feasibility of completing a meaningful exploration within the given time frame.
¢ Alignment with your personal interests and future academic goals.

How to Cite Sources Effectively

Proper citation is crucial for academic integrity. Use a consistent style—APA, MLA, or Chicago—throughout your IA.
For mathematical texts, include:

¢ Book titles, authors, and publication years.
e Journal articles with volume, issue, and page numbers.
¢ Online resources with URLs and access dates.

Example citation in APA style:

Smith, J. (2018). <strong>Introduction to Combinatorial Analysis</strong>. New York, NY: Academic Press.

Final Checklist Before Submission

1. All sections present? Introduction, background, methodology, results, reflection, conclusion, references,
appendices.

2. Mathematical notation correct? Use LaTeX style formatting or clear text.

3. Proofs complete? Each step justified.

4. Figures and tables labeled? Captions and axis labels included.

5. Spelling and grammar checked? Run a spell check and proofread aloud.



6. Rubric aligned? Verify each criterion is addressed.
7. Word count meets requirement? At least 2000 words.
8. File format accepted? PDF or Word as specified by the teacher.

Conclusion

Crafting a compelling math studies internal assessment is a rewarding endeavor that hones problem solving,
research, and reflective skills. By selecting a topic that sparks curiosity, structuring the IA around
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