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Scholarship 2025
Digital Technologies

Time allowed: Three hours

This assessment has THREE questions. Attempt ALL questions.

SCHOLARSHIP EXEMPLAR

No part of the candidate’s evidence in this exemplar material 
may be presented in an external assessment for the purpose 

of gaining an NZQA qualification or award.





















9
3

6
0

4



Scholarship 

Subject:  Digital Technologies 

Standard:  93604 

Total score: 17 

Q 
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Marker commentary 

One 07 

The candidate showed a strong understanding of the given algorithm, its 
complexity, and its use in the real world. 

The code was valid and efficient (relative to the original Bubble Sort). It 
demonstrated a clear understanding of Bubble Sort's mechanics and two key 
O(n^2) -> O(n) optimisations, as well as an interesting, albeit unconventional, 
method for integer swapping. 

Two 05 

The candidate has correctly identified that a Breadth-First Search is an 
optimal solution to find the shortest path across the grid. The algorithm they 
have written for this contains the correct structure and components, although 
it includes some logical errors. 

However, the candidate’s code is potentially algorithmically invalid, due to 
three logical failures that would lead to infinite loops or incorrect results: 

● Infinite loop: Instead of adding neighbours to the queue, the code re-
adds the current node repeatedly, causing the algorithm to stall and 
eventually crash. 

● Illegal movement: By nesting loops for x and y changes, the code 
attempts diagonal moves and ‘jumps’ that violate the rule of only moving 
to adjacent neighbours (up, down, left, right). 

● Coordinate swap: A typo calculates the new Y-coordinate using the X-axis 
value, causing the path to move to incorrect, unrelated cells on the grid. 

Summary verdict: The implementation attempts a Breadth-First Search (BFS), 
but contains errors because it never actually traverses the grid, ignores 
movement constraints, and miscalculates basic coordinates. 

Three 05 

The candidate has provided a high-quality solution. They have correctly 
identified this as an optimisation problem suitable for Dynamic Programming 
and successfully implemented a memoized recursive approach. 

Feedback for Q3(d): They correctly identified that overlapping subproblems 
(redundancy) are the issue with the naive solution. However, their complexity 
analysis has errors. The naive complexity is actually exponential 
(O(M^depth)), not polynomial. Furthermore, memoization does not 
'marginally' improve this – it drastically reduces it to O(N * t{count(boxes)}), 
which is a known closed-form expression. You calculate N distinct values, and 
for each value, you iterate through the box types once. 
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