
 
 

Vinal Vernacular  Term of the Week 
Problem Solving - A major goal of education is to help students learn in ways that enable them to use what they 
have learned to solve problems in new situations. In short, problem solving is fundamental to education because 
educators are interested in improving students' ability to solve problems. 
 
What is a Problem? A problem exists when a problem solver has a goal but does not know how to accomplish it. 
Specifically, a problem occurs when a situation is in a given state, a problem solver wants the situation to be in a goal 
state, and the problem solver is not aware of an obvious way to transform the situation from the given state to the goal 
state. In his classic monograph, On Problem Solving , the Gestalt psychologist Karl Duncker defined a problem as 
follows: 
 
A problem arises when a living creature has a goal but does not know how this goal is to be reached. Whenever one 
cannot go from the given situation to the desired situation simply by action, then there has to be recourse to thinking. 
Such thinking has the task of devising some action, which may mediate between the existing and desired situations . 
(1945, p. 1) 
 
What is Problem Solving? According to Mayer and Wittrock, problem solving is “cognitive processing directed at 
achieving a goal when no solution method is obvious to the problem solver” (2006, p. 287). This definition consists of 
four parts: (1) problem solving is cognitive, that is, problem solving occurs within the problem solver's cognitive 
system and can only be inferred from the problem solver's behavior, (2) problem solving is a process, that is, problem 
solving involves applying cognitive processes to cognitive representations in the problem solver's cognitive system, 
(3) problem solving is directed, that is, problem solving is guided by the problem solver's goals, and (4) problem 
solving is personal, that is, problem solving depends on the knowledge and skill of the problem solver. In sum, 
problem solving is cognitive processing directed at transforming a problem from the given state to the goal state when 
the problem solver is not immediately aware of a solution method.  
 

PROBLEM SOLVING AS A KIND OF THINKING 

Problem solving is related to other terms such as thinking, reasoning, decision making, critical thinking, and creative 
thinking. Thinking refers to a problem solver's cognitive processing, but it includes both directed thinking (which is 
problem solving) and undirected thinking (such as daydreaming). Thus, thinking is a broader term that includes 
problem solving as a subset of thinking (i.e., a kind of thinking, i.e., directed thinking). 

Reasoning, decision making, critical thinking, and creative thinking are subsets of problem solving, that is, kinds of 
problem solving. Reasoning refers to problem solving with a specific task in which the goal is to draw a conclusion 
from premises using logical rules based on deduction or induction. For example, if students know that all four-sided 
figures are quadrilaterals and that all squares have four sides, then by using deduction they can conclude that all 
squares are quadrilaterals. If they are given the sequence 2–4–6–8, then by induction they can conclude that the next 
number should be 10. Decision making refers to problem solving with a specific task in which the goal is to choose 
one of two or more alternatives based on some criteria. For example, a decision making task is to decide whether 
someone would rather have $100 for sure or a 1% chance of getting $100,000. Thus, both reasoning and 
decision-making are kinds of problem solving that are characterized by specific kinds of tasks. 

Finally, creative thinking and critical thinking refer to specific aspects of problem solving, respectively. Creative 
thinking involves generating alternatives that meet some criteria, such as listing all the possible uses for a brick, 
whereas critical thinking involves evaluating how well various alternatives meet some criteria, such as determining 
which are the best answers for the brick problem. For example, in scientific problem solving situations, creative 
thinking is involved in generating hypotheses and critical thinking is involved in testing them. Creative thinking and 
critical thinking can be involved in reasoning and decision making. 



 
 


