
Materials 
 

The n-puzzle  The following is an example of an 8-puzzle with a 3-step solution. 
 
 
 
 
 
 
 
Subproblems  Subproblems for the n-puzzle require a subset of the tiles to be moved into 
their correct places. 
 

Relaxed problems  In our formulation of the relaxed problems, participants could swap some 
of the tiles with adjacent tiles, in addition to sliding any tile into the empty square. 

Problem-Solving Intuition 
as Search Heuristic 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Intuition Search heuristic 

In general: a sense 
of what to do in 
various problem 
situations 

In general: suggests 
a move at any given 
problem state  

In particular: 
experts often have a 
sense of how close 
they are to solving a 
problem 

In particular: 
heuristic functions 
estimate the 
distance of any 
problem state to the 
goal 

Focuses attention 
on the most 
promising paths 

Prunes irrelevant 
branches of the 
search space 

Arises quickly, but is 
fallible 

Fast to compute, 
but may lead to 
suboptimal 
solutions 

Usually domain-
specific 

Usually domain-
specific 

Hypothesis 
 

The solution lengths of subproblems and 
relaxed problems (versions of a problem 
with fewer constraints on the goal state and 
on the possible moves, respectively) often 
provide good heuristic functions for the 
original problem.  Thus, solving subproblems 
and relaxed problems may facilitate the 
acquisition of intuition for the original 
problem.  However, practice on these 
seemingly easier problems may also 
discourage planning. 

Procedure 
 

Participants were randomly assigned to one of the three training conditions: control, 
subproblem, and relaxed problem (n = 24 each). 
 

1. Training phase  Participants attempted to solve puzzles of the appropriate type. 
 

2. Test phase  All participants attempted to solve the same full n-puzzles. 
 

3. Intuition assessment  All participants made a series of pairwise distance comparisons.  In 
each comparison, they were presented with two different puzzle states and had to choose 
the one that they believed was closer to the goal within a short time limit. 

initial state goal state 

Discussion 
 

How could participants in the relaxed 
problem group have acquired better 
intuition on the full n-puzzle, and yet show 
worse performance in actually solving it?  
Further analysis suggests that because there 
are more moves to consider at each state 
and more ways to get to the goal in relaxed 
problems, planning not only is harder and 
but also seems less necessary when solving 
these problems, so that participants in the 
relaxed problem group learned to plan less 
and rely more on their intuition during the 
training phase. Thus, even though their 
intuition became more developed, their 
decreased use of planning caused them to 
perform poorly on solving the full n-puzzles, 
for which planning is more crucial. 

Results 
 
 
 
 
 
 
 
 

 
 

Conclusions 
 

Training on problems with fewer possible 
moves encourages planning, whereas 
training on relaxed versions of the same 
problem type encourages a more intuitive 
problem-solving style.  Planning is more 
likely to lead to optimal solutions for 
problems that can be solved slowly, whereas 
the intuitive approach is more effective for 
problems with severe time constraints (e.g.,  
battlefield triage). 
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