PYTHON LANGUAGE COURSE  ·  PROJECT 18 OF 40
Nested Data Structures — Student Gradebook

Objective
Build a gradebook system using nested data structures (a list of dictionaries), practicing the kind of realistic, semi-structured data you'll encounter constantly in real programs.
Prerequisites
1. Completion of Projects 11-12, 17
Concept Overview
	Concept
	Why It Matters Here

	Lists of dictionaries
	A very common real-world pattern for representing a collection of records, each with named fields.

	Nested access patterns
	Chaining indexing and key access (e.g., students[2]['scores'][0]) to reach deeply nested values.

	Aggregation across nested structures
	Computing sums/averages/counts that require iterating through an outer structure and reaching into each inner one.

	Sorting complex structures
	Using sorted() with a `key` function to sort a list of dictionaries by one of their fields.



Tools & Setup
1. Python 3 interpreter
Step-by-Step Instructions
1. Design a gradebook as a list of dictionaries, each with 'name', 'student_id', and 'scores' (a list of numeric scores).
1. Write a function to add a new score to a specific student's record, found by student_id.
1. Write a function that computes each student's average score, returning a new list of (name, average) tuples.
1. Write a function that finds the student with the highest average score.
1. Use sorted() with a key function (or lambda) to sort the roster by average score, descending.
1. Write a function that computes the class-wide average across all students and all scores.
1. Write a function that identifies students who are failing (average below 60) and returns their names.
1. Add a function that generates a formatted report card for a single student, listing all their scores and their average.
Assignment
Write a function `top_n_students(gradebook, n)` that returns the names of the top N students by average score, correctly handling ties (e.g., listing all students tied for the Nth position rather than arbitrarily cutting one off) and the case where n is larger than the roster size.
Extensions (Optional Challenge)
1. Add support for weighted categories (homework, tests, participation) instead of a flat scores list, with different weights contributing to the final average
1. Build a simple CLI to add/view/update students interactively
1. Export the gradebook to a CSV-style formatted string for printing
Grading Rubric
	Criterion
	Weight
	What We're Looking For

	Data Structure Design
	20%
	The nested list-of-dicts structure is sensible and consistently used.

	Aggregation Correctness
	35%
	Averages, highest scorer, and class-wide stats are computed correctly.

	Sorting Logic
	20%
	sorted() with a key function correctly orders the roster.

	Tie Handling
	25%
	The top_n_students function correctly and thoughtfully handles tied scores.


