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The Effect of Incubation on Problem Solving
Have you ever abandoned a problem for a length of time and then returned to it only to find that the difficulty has vanished or that the solution has appeared out of nowhere? According to a recent study (Gilhooly, 2016), creative problem solving, which brings unique solutions, is frequently viewed as implying a unique role for some activities. This can result to spontaneous solutions when a problem is abandoned during incubation periods. Spontaneous solution (sudden intuitive solution) refers to sudden solution that comes to our mind after we take a break and be away from the particular problem for a while (Gilhooly, 2016). In many instances, problem tends to be solved through immediate perceptions and insights. According to Sio & Ormerod (2015), incubation is a phase in the problem-solving procedure that mainly concerns consciousness. This process leads diverted attention from the problem or work at hand and focused on something else. The creativity, urgency, and degree of accuracy in problem solving depends on the level of difficulty and the period of consciousness needed.
In Brodt's article, the authors carried out research on the effects of the length of incubation on problem-solving. For the length of incubation, they used incubation of sleep. They tested using the Remote Associates Test which is usually used to help determine a participant’s creativity. They used three different tasks—classical riddles, anagrams (misarranging the letters of a word for a cognitive ability test) and visual change detection to investigate different aspects of problem-solving (Brodt, 2018). There were 62 participants given 2 trials to solve problems where some participants were given three-hour incubation to sleep in between the 2 trials while others to take both attempts without incubation period. As a result, the experimenters found that the incubation period had a positive effect on problem solving in the task classical riddles, but not in the tasks of anagram and visual change detection. Therefore, they found their hypothesis that sleep supports problem-solving to have indirect effect on problem-solving, but that incubation period helps for problem solving.
Time lapse is believed to be an ideal tool for supporting problem solving through transformation of memory elements. However, too much time does not project additional benefits and may pose impact on problem solving ability. Therefore, limited incubation period is critical since it might have a positive effect towards creative inspiration or a solution when addressing a problem. Even if some experimenters have shown enhanced solution outlays following an incubation period, others are not able to realize these effects. This paper focuses on an incubation between an activity increases the ability to solve the particular problem accurately. A reliable incubation effect can be obtained when participant makes additional efforts to address the problem prior to break period. But, withdrawing attention from the problem reduce chances for attaining the right solution (Henok, 2020). 
In this paper, participants will take a look at images and try to distinguish the difference between them in 2 attempts. There will be two conditions: an incubation condition and a control condition (without incubation) which would make it in-between-subjects experiment. It’s hypothesized that the incubation condition group would have an increased likelihood of problem-solving than the control condition who solves the problems without a break. The rationale behind this hypothesis is the past research Brodt, 2018 as their result of their experiment showed that incubation has a positive impact on problem-solving. I expect the incubation period (independent variable) to have favorable effect on problem-solving in this experiment. 
Methods
Participants
	There were 16 participants who participated in this experiment. They were mostly females in their early 20s.  Participants were undergraduates attending the course Cognitive Psychology Laboratory (Psy 453) from Colorado State University. They receive a course credit at the end of the semester for completing different experiments and projects throughout the semester which counts as compensation. The 16 participants were equally divided into two conditions: incubation and control groups.
Design
	The experiment used independent-samples t-test because the conditions (incubation and control groups) were manipulated between subjects. The independent variable was incubation whereas the dependent variable was the number of correct answers between the two conditions in the experiment. In the incubation group, participants got a break between 2 attempts while the control group answered the questions without any break. The purpose of the study was to observe the effect of incubation on problem solving where participants spot the difference between the pairs of images. There were no confound variables in this study.
Procedure
	Participants participated in the study online using the software program called Qualtrics. The participants were instructed to detect the difference of pairs of images and type on the text box provided in Qualtrics. The images were taken from Reader’s Digest for an easy-moderate levels (Alvarez, 2021). Each participant for both conditions was given 30 seconds to distinguish the change per pair of images. For the incubation condition, participants were instructed to answer 8 questions and have a break answering 4 easy math problems with multiple choice questions. Then they were given 2nd attempt to distinguish the difference between the images, where each pair was presented in single slides. 
	For the control group, participants were instructed to detect the difference between pairs of images straight through without any incubation period. They were also given 30 seconds for each pair of images in single slides, one after the other. Both conditions had the same amount of time to solve the problems in the experiment of spotting the difference.  After completing the experiment, participants were instructed to write their first and last name for credit.
Results
An independent-samples t-test was conducted to compare number of correct answers between the incubation and control conditions in the experiment. Overall the participants in the incubation condition (M = 6.5, SD = 1.20) showed better test scores than the participants in the control group (M = 6.25, SD = 1.28). There was non-significance difference in the test scores for control and incubation groups; t(13) = -0.40, p = 0.69, d = -0.2. The -0.2 of Cohen’s d which is the effect size is considered less than a small effect.







Figures

Figure 1: Average of correct answers for the incubation vs control condition groups. The incubation condition showing in blue while the control condition showing in black color.
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