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ABSTRACT 

 The present study was one of the first to attempt training the idea evaluation phase 

of the creative process. Working memory, divergent thinking, and openness to experience 

were hypothesized to interact with the ability to train participants on idea evaluation. 

Participants were split into three groups (control, instructions, training). All three groups 

received three tasks and were asked to choose the most effective solution to the problem 

from a list. The control group was asked to only rate solutions to the tasks and were given 

no instructions or training. The instructions group was given limited instructions on the 

meaning of quality and originality in creativity after the first task. The training group was 

given the same instructions with examples and feedback on their responses after the first 

task. A repeated measures 3 x 3 ANOVA revealed no significant differences between 

groups. The only significant covariate was working memory. Divergent thinking and 

openness were nonsignificant.  
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CHAPTER I: INTRODUCTION 

Creative Problem-Solving Process 

The most developed definition of creativity is, “creativity requires the production 

of high quality, original, and elegant solutions to complex, novel, ill defined, or poorly 

structured problems (Mumford et al., 2018).” Mumford et al. (2018) also outlined a 

creative problem-solving process as shown in Figure 1. 

Figure 1 

Mumford and Colleagues’ (2018) Creative Process Model 

 

 Mumford et al. (1991) hypothesized the creative process contained eight core 

processes, beginning with problem definition. Before solving a problem, there must be an 
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understanding of what the problem is (Mumford et al., 1991). Problem definition occurs 

automatically in more routine situations but requires active engagement when exposed to 

a novel problem (Reiter-Palmon, 2017). Creative people are more likely to engage in 

problem definition (Reiter-Palmon, 2017). The task/problem, however, may impact the 

relationship between problem definition and solution creativity (Arreola & Reiter-

Palmon, 2016).  

 This process is necessary in order to know what information is relevant, what 

information should be pulled from long-term memory, and what new information to 

search for (Mumford et al., 1991; Reiter-Palmon, 2017). This search for information, or 

information gathering, is the second core process, and it can be an internal or external 

search (Mumford et al., 2018). From this gathering we determine what is relevant 

information, and if the information is theoretical, based on the situation, or information 

from previous experiences (Mumford et al., 2018). This process is known as concept 

selection which is the process of creating a comprehensible mental model of the situation 

at hand (Mumford et al., 2018). 

 After the gathering information and concept selection processes, the ideas need to 

be combined and reorganized in order to create new ideas and understandings from the 

information (Mumford et al., 1991). This is labeled as conceptual combination and is 

critical to the creative problem-solving process (Mumford et al., 2018). This is the key to 

generating new, novel ideas. Thus, conceptual combination leads to idea generation 

(Mumford et al., 2018). Idea generation is most frequently researched due to the common 
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use of divergent thinking tests (Mumford et al., 2018). This stage is defined not only by 

the number of ideas created, but the quality of those ideas (Mumford et al., 2018). 

 After ideas have been created they undergo idea evaluation, where they are 

assessed to determine which idea will be implemented or used (Mumford et al., 2018). 

The next process is implementation planning (Mumford et al., 2018). Without a useful 

and successful implementation plan, creative problem-solving will not occur. In other 

words, creatively solving a problem is not possible if the plan for applying it is 

unsuccessful. This stage takes the creative idea and creates a useful plan of action to 

execute the creative idea. In this stage ideas may be tested, and if they are unsuccessful a 

person may have to revert to an earlier stage. Finally, solution monitoring occur when we 

determine if the implementation stage was successful, or if a step needs to be revisited 

(Mumford et al., 2018). These eight processes, (a) problem definition (b) information 

gathering, (c) concept selection, (d) conceptual combination, (e) idea generation, (f) idea 

evaluation, (g) implementation planning, and (g) solution monitoring happen in order, 

and people may have to return to a previous step if there was an error, new information, 

additional problems, etc. (Mumford et al., 2018). Knowing what aspects of creativity to 

train will depend on which step in the creative process being focused on. 

Individual Differences Potentially Influencing Creative Problem Solving 

 Individual differences are aspects of people relatively stable over time. When 

studying creativity, it is important to understand the impact these differences have. The 

creativity studies concerning individual differences mainly concern the idea generation 
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stage of the creative process. There is a lack of research observing the effects of 

individual differences on the idea evaluation phase. The individual differences discussed 

are divergent thinking, convergent thinking, working memory, and personality.  

Divergent Thinking 

 Creativity has been measured and studied in many contexts using primarily 

divergent thinking tasks. Divergent thinking measures the idea generation stage of the 

creative process by identifying how many ideas a person can generate when presented 

with some event or problem (Reiter-Palmon et al., 2019). Divergent thinking has been 

found to be predictive of creativity when using realistic problems (Reiter-Palmon & 

Arreola, 2015). In this study, we will use realistic problems to implement a training 

targeting the idea evaluation phase of the creative process. 

 Divergent thinking can be measured along different dimensions, including 

fluency, flexibility, and originality (Reiter-Palmon et al., 2019). Fluency is the number of 

ideas a person creates, which is often measured as how many ideas are generated within a 

specific amount of time (Reiter-Palmon et al., 2019). Flexibility reflects the variety of 

ideas people come up with (Reiter-Palmon et al., 2019). Originality is the uniqueness and 

novelty of the ideas (Reiter-Palmon et al., 2019).  

 An issue when measuring divergent thinking is the problems are often 

inequivalent, so it can create problems when comparing data or studies (Reiter-Palmon et 

al., 2009). A study on domain-specificity found problems differed in complexity, 

problem-solving efficacy, and involvement (Reiter-Palmon et al., 2009). Regarding 
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problem-solving efficacy—confidence in one’s ability to solve the problem—this study 

found when there was high-problem solving efficacy the number of solutions increased, 

but the number of original solutions decreased (Reiter-Palmon et al., 2009). When giving 

divergent thinking tasks, it may be necessary to specify giving creative solutions versus 

good solutions. Divergent thinking is one of the more favored methods of measuring 

creativity, but there is not a standardized way of delivering these measures. To address 

this issue, Reiter-Palmon and Forthmann (2019) created a systematic framework for 

delivering and scoring divergent thinking tests. This methodology will be used to score 

the divergent thinking measure used in this study. 

Convergent Thinking 

 Divergent thinking is how many ideas a person can create, and how many 

different directions the ideas go (Marin et al., 2013). Convergent thinking is the process 

of deciding which solution is the “right” one or a solution considered to be useful (Marin 

et al., 2013). Convergent thinking typically leads to solutions we view as intelligence 

(Silvia, 2015). Meaning we go through the divergent thinking process by creating ideas 

or solutions which is what we see as creativity. Then, we use the convergent process to 

select an idea or solution. The chosen idea or solution is what we mark as intelligence. 

This is parallel to idea generation and idea evaluation. Divergent thinking is an effective 

way to evaluate a person’s idea generation capability, and convergent thinking can be 

used to evaluate a person’s idea evaluation capability.  
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Working Memory  

 There have been mixed results on the effects of working memory on creative 

problem-solving ability. Wiley and Jarosz (2012) concluded working memory capacity is 

helpful and unhelpful. Working memory capacity influences people’s ability to focus; the 

higher your working memory capacity, the higher your attentional focus (Wiley & Jarosz, 

2012). Having lower working memory capacity may aid in the connection of random (or 

different) ideas and solutions coming together to create a novel, more creative, idea 

(Wiley & Jarosz, 2012). Low working memory could also make it more challenging to 

complete or focus on a task (Wiley & Jarosz, 2012). High working memory will make it 

easier to focus on the task, but people with higher working memory capacity have been 

found to use more complex problem-solving strategies when there is a simpler way 

(Wiley & Jarosz, 2012). There may be certain problems where people with different 

levels of working memory capacity do better than others or create more novel solutions. 

Measuring working memory in this study will help identify potential differences in 

creative performance as well as possible differences in effectiveness of training. 

Personality 

 Some studies have tried to understand which personality factors influence creative 

ability. Personality factors found to influence creative ability are openness to experience 

and agreeableness (Hunter & Cushenbery, 2014). Openness to experience is how 

accepting or comfortable people are with new ideas and experiences. Previous research 

has found the strongest effects and relationships with openness to experience when 
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studying creativity (Hunter & Cushenbery, 2014). Openness has been found to be 

positively related to the originality of ideas (Hunter & Cushenbery, 2014). Hunter and 

Cushenbery (2014) also found agreeableness influences originality of ideas in certain 

situations. Specifically, they found in situations where social norms do not support 

creative ideas high agreeableness increased creative ability. Additionally, it has been 

found that people high on disagreeableness (Hunter & Cushenbery, 2014) and openness 

to experience (Madrid et al., 2014) tend to be more creative and generate more novel 

ideas. In groups and work settings, whenever people are higher in disagreeableness, this 

benefits groups when there is a general acceptance for innovation and novel ideas 

(Hunter & Cushenbery, 2014). Openness to experience is more important in increasing 

innovative work behavior when people are highly invested in the task (Madrid et al., 

2014). When studying creativity, it is important to measure and understand the effects 

personality may have on creative performance.  

Other Factors that Influence Creativity 

Instruction 

 When giving creativity tasks and measures, the way instructions for the measure 

are given can influence the outcomes. Acar et al., (2020) conducted a meta-analysis to 

compare the effects of different types of instructions on creativity measures. They 

compared instructions directing participants to list more creative solutions, more 

solutions (quantity), more original solutions, and higher quality solutions. They found 

instructions targeting creativity increased divergent thinking performance. Also, 
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divergent thinking was found to increase when instructions targeted quality and quantity. 

The authors state divergent thinking instructions should always include quantity because 

it is an essential element of ideation. Another interesting finding by Acar et al., (2020) is 

that instructions directing participants to give more original ideas decreased divergent 

thinking scores. They speculate this is because people may create several ideas but do not 

write them down because they feel their answers are not original.  

 Reiter-Palmon and Arreola (2015) compared whether asking participants to 

generate many solutions versus just one solution made a difference in the quality, 

fluency, and originality. They found creative problem solving had solutions more 

elaborative and higher in quality when asked to generate a single solution versus many. 

From these findings they concluded divergent thinking tasks should be used when there is 

a need for evaluation of fluency or identification of the most original solution out of 

many. When wanting to look at overall creativity, creative problem solving tasks should 

be used because it includes divergent and convergent thinking (Reiter-Palmon & Arreola, 

2015). 

Training 

 Researchers have used many methods to train creativity. They often focus on 

different processes of creativity. The process chosen to be trained, should be dependent 

on the overall goals of the training. If the goal, for example, is to have people generate 

more ideas, then the training should focus on the idea generation – divergent thinking – 

process.  
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 Attention-broadening training has been proven to have a significant effect on 

inventing creative solutions with complex problems (Memmert, 2007). Memmert (2007) 

theorized this training worked because when there is a wider breadth of attention there is 

a greater chance of associating relevant stimuli with irrelevant stimuli which can aid in 

creating a novel solution or idea. This training, however, did not make a difference for 

simpler tasks.  

Cunningham and MacGregor (2008) and Dow and Mayer (2004) looked at 

training of insight problem-solving. They both found significant results for training on 

spatial insight problem solving for unrealistic problems, but neither of them found 

evidence that training impacted verbal insight problems. Epstein et al., (2008) 

recommended training based on creativity competencies. They created a new measure to 

evaluate what creative competencies people have, and they speculate using competencies 

is less harmful due to labeling issues. In general, (Scott et al., 2004) found creativity 

training is typically effective through a meta-analysis of 70 studies. Overall, there is a lot 

of factors to consider when training creativity, and creativity training has shown to be 

effective.  

Summary 

Divergent thinking is one of the more favored methods of measuring creativity. 

This is because it applies to the development of novel ideas. However, convergent 

thinking is rarely used when measuring creativity, but it should be used because it helps 

identify a person’s ability to select a useful solution for the presented problem. As a 
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result, research on creativity has primarily been on divergent thinking, which is only on 

step in the process; we are going to focus on the next step: idea evaluation and selection. 

 Not much research has been conducted on the idea evaluation and selection phase 

of the creative process. However, the research previously conducted has found people are 

able to identify ideas high in originality, but when asked to implement an idea they do not 

choose the idea highest in originality (Watts et al., 2019). Therefore, the training in this 

study was designed to address this problem. In the area of creativity research there is little 

to no research on the effects of training on idea evaluation and selection. This study aims 

to provide information in this area.  

Hypotheses 

H1: Openness to experience is positively related with the accuracy of ratings 

(problem scores).  

H2: Working memory capacity is positively related with the accuracy of ratings 

(problem scores). 

H3: Divergent thinking ability is positively related with the accuracy of ratings 

(problem scores). 

H4: When identifying the most effective/creative solution, participants in the 

instructions condition will improve their selection after receiving instructions 

(will choose a more effective/creative solution) 
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H5: When identifying the most effective/creative solution, participants in the 

training condition will improve their selection after training (will choose a more 

effective/creative solution) 

H6: Participants in the control group will not improve at identifying the quality 

and originality of solutions or choosing the most effective solution. 
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CHAPTER II: METHODS 

Participants 

 Participants (N = 105) were recruited from Amazon Mechanical Turk (MTurk). 

These participants received a small monetary incentive for their participation. 

Participants had an average age of 37 with the minimum age being 18 and the maximum 

being 71. 66.7% of participants were White or Caucasian, 18.1% of participants were 

Asian, 4.8% of participants were African. 28.6% of participants identified as a woman 

and 62.9% identified as being a man. 

Design 

 This study used a repeated-measures 3x3 within-between subject’s design with 

covariates. The three between-subjects’ variables were the conditions: (a) the control 

group; (b) instructions group; and (c) the training group. The within subjects’ variables 

were the three problem scores they received. The covariates were (a) openness to 

experience, (b) working memory, and (c) divergent thinking.  

Materials 

 Measures used in this study included the following: (a) the consequences A test, 

Christensen et al., 1958; (b) four working memory tasks (forward and backward block 

tasks, Corsi, 1972; digit span forward and backward tasks, Wechsler; 2008), and (c) the 

Big Five Inventory (BFI, John et al., 2008), and (d) the narcissism scale. In addition to 

these measures, participants were given two tasks they were required to read and rate 
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solutions to the tasks on quality and originality. Finally, participants were asked basic 

demographic questions about age, race, gender, and socioeconomic status.  

The consequences A test (Christensen et al., 1958) was used to measure divergent 

thinking ability. This measure consists of five different scenarios. These scenarios ask 

what would happen if a certain scenario occurred. For example, “what would be the 

results if people no longer needed or wanted sleep?” Participants had 2 minutes to 

generate as many different solutions as possible to one scenario. The total measure takes 

12 minutes to complete. This measure has been found to be a good measure of divergent 

thinking, and it allows researchers to observe more creative solutions than the Alternative 

Uses measure (Hass & Beaty, 2018).   

 Working memory was measured using forward and backward Corsi block tasks 

and digit span tasks (Corsi, 1972; Wechsler, 2008). These measures were delivered 

online via PysToolKit.org (Stoet, 2010; Stoet, 2017). The Corsi block tasks involved a set 

of blocks on the screen. These blocks begin to light up in a pattern. Participants are then 

asked to click the boxes in the same order they lit up in. The digit span task presented 

numbers on a screen one at a time, and participants are asked to type the numbers in the 

order they appeared. The backward forms of these tasks asked the participant to tap the 

block or type the numbers in reverse order.  

 The BFI (John et al., 2008)was used to measure participants’ personalities. The 

BFI is based on the five-factor model, and it identifies levels of (a) openness to 

experience, (b) conscientiousness, (c) extraversion, (d) agreeableness, and (e) 
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neuroticism. This measure is on a five-point Likert scale and consists of short phrases 

based on adjectives that have been found to markers of the five personality factors (John 

et al., 2008). This measure was chosen because it takes only five minutes to administer, 

and it is not ambiguous like short single adjective item scales. The alpha reliabilities of 

the BFI average above .80, test-retest reliabilities average at .85, and convergent validity 

coefficients average at .55 (John et al., 2008). This measure was best to use for this study 

because it is short and easy for participants to understand.  

 The tasks and solutions potential were chosen from study 1 (Swetz, 2021). In 

study 1, participants were given the tasks (See Table 1) and asked to generate solutions 

(See Appendix 1) to the problems. A set of trained raters rated the solutions developed on 

originality and quality. The tasks with the highest interrater reliability were used in this 

study. The incarceration task had acceptable interrater reliability on quality (p <.001; a 

= .88) and on originality (p <.001; a = 72). The obesity task also had acceptable interrater 

reliability on quality (p <.001; a = .84) and on originality (p <.001; a = .68). Responses 

varying in originality and quality were chosen as options for participants to rate on 

quality and originality (See Appendix for responses chosen). Solutions for the obesity 

task ranged from 2 to 6.5 rating in originality and 3.5 to 6 rating in quality. Solutions for 

the incarceration task ranged from 1 to 6 rating in originality and 2.5 to 6 rating in 

quality. 
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Procedure 

Part 1 

 Before participating in Part 1 of the study, participants were asked to read and 

agree to an informed consent document. Those who answered no to the consent questions 

were not included in the analyses. Participants that did not complete 50% of Part 1 were 

also removed from the analyses.  

 After consenting participants took four working memory tasks via 

PsyToolKit.org. These tasks included (a) digit span task (b) backward digit span task (c) 

corsi task (d) backward corsi task. Table 2 shows the average scores and standard 

deviations for these four tasks. Those participants who consented and completed more 

than 50% of the study were then invited back to take Part 2 of the study. When 

participants were invited back, they were randomly assigned to one of three groups. 

Part 2 

 Before participating in Part 2 of the study, participants were asked to read and 

agree to an informed consent document. Those who answered no to any of the consent 

questions were sent to the end of the survey and did not participate. Participants were 

randomly selected to be in either the control, instructions, or training group. All three 

groups were given (a) the consequences A test, (b) the Big Five Inventory (BFI), (c) the 

Remote Association Test (RAT), (d) a narcissism scale at the beginning of the study.  

 Next, the control group was presented with Task 1 (please see Table 1 for task). 

For this task they were asked to rate five possible solutions on quality and originality, and 
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out of those five possible solutions they were asked to choose which solution they 

believed to be the most effective. They were then presented with Task 1 again, but with 

five more possible solutions in which they rated on quality and originality and chose the 

most effective. Finally, they were given Task 2 and asked to rate five possible solutions 

on quality and originality and choosing the solution they believe is most effective. 

 The instructions group was presented Task 1 the same way as the control group 

the first time, but after completing it they were given simple instructions that define 

quality and originality. Once reading through the instructions, they were given four test 

questions related to the instructions. They were given Task 1 again and Task 2 in the 

same way as the control group. 

 The training group was presented Task 1 the same way as the control and 

instructions groups the first time. After completing it they were then given detailed 

definitions and examples of originality and quality. Once reading through the 

information, they were shown their ratings compared to SME ratings along with the 

SMEs’ reasoning behind their ratings. After reading through this material, they were 

given the same four test questions as the instructions group. Finally, they were given 

Task 1 again and Task 2 in the same way as the control and instructions groups.  

 Once each group completed the tasks, all participants were asked general 

demographic questions about age, gender, and socioeconomic status. Please see 

Appendix for full survey. 
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Table 1 

Tasks 

Incarceration Task 
Incarcerating mentally ill people in your county costs millions of dollars per year and does not improve 
their situation. Approximately 10,000 times each year in your county, adults who have serious mental 
illnesses are booked into jails. 7,500 of these adults also have drug and alcohol use problems. In 
comparison with inmates without mental illnesses, imprisoned individuals with mental illnesses tend to 
have longer jail stays and are at a higher risk of returning to jail upon release. The human toll of this 
problem—and its cost to taxpayers—is staggering. Jails spend 2 to 3 times more on adults requiring 
intervention because of their mental illness than those without a mental illness, yet improvements in 
public safety, health or quality of life are rarely observed. New research on people with mental illnesses in 
the justice system shows that it is caused by multiple problems. These include: 

 Untreated mental illness 
 Drug and alcohol use disorders 
 Criminal risk factors 
 Homelessness 

The lack of stability in their lives causes them to cycle repeatedly through jail, hospitals, shelters, and 
crisis centers. These have a considerable cost to the community, but the community's current investment 
has not helped the hurt individuals' health and well-being. Without change, large numbers of people 
who are homeless and mentally ill will continue to cycle through the criminal justice and healthcare 
systems. The citizens of your county are relying on you to provide a new solution. 

 

Obesity Task 
Youth obesity is a growing issue in your county. Approximately 38% of the children living in your 
county are obese, which is much higher than the national average. Childhood obesity is a severe health 
concern as it causes many other health problems, including: 

 High blood pressure 
 High cholesterol 
 Cardiovascular disease 
 Type 2 diabetes 
 Breathing problems 
 Fatty liver disease 
 Anxiety and depression 
 Poor quality of life 
 Adulthood obesity 
 Cancer 

Additional information about your county shows: 
 County population is 300,000 people total and 100,000 children 
 There are 60 grocery stores and 220 fast food restaurants 
 90,000 people have difficulty accessing or affording food 
 30,000 children live in poverty 
 There is access to many public parks, but they are not used frequently 
 The percent of people receiving food stamps in your county is double the national average 

Without your help, the youth obesity rates in the county are projected to grow even larger. The 
citizens of your county are relying on you to provide a new solution. 
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CHAPTER III: RESULTS 

 Data were cleaned using Microsoft Excel and analyzed using SPSS. Participants 

suspected of being a bot and/or not completing the working memory measures were not 

invited for Part 2 of the study and were removed from the data set. Analyses were run on 

the remaining sample (N = 105). The average age of participants was 36.83 with the 

minimum age being 18 and the maximum age being 71. Descriptive statistics for age and 

the measures used are presented in Table 2.  

 Problem scores were calculated by assigning point values to each possible 

solution for the tasks. Solutions were given a score of 0-4 based on creativity ratings of 

SMEs. The consequences were scored by counting the number of complete and sensical 

ideas and adding them up across all five consequences tasks. The one-item narcissism 

scale was on a Likert scale of 1 (not very true of me) to 7 (very true of me), and the 

openness to experience scale was on a Likert scale of 1 (disagree strongly) to 5(agree 

strongly). The four working memory tasks (digit span, backward digit span, corsi, and 

backward corsi) were scored by taking the highest span task completed. Test score was 

given to the instructions and training groups for completing the four test questions after 

receiving either instructions or training. They received one point per correct question, so 

the maximum score possible is a four.  
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Table 2 
Descriptive Statistics 
 Mean Standard Deviation 
Age 36.83 9.63 
Digit Span 6.61 2.10 
Backward Digit Span 5.50 1.99 
Corsi 4.42 2.65 
Backward Corsi 3.40 2.53 
Consequences 10.70 11.14 
Openness to Experience 3.75 0.56 
Narcissism 3.88 2.03 
Test Score 2.74 1.39 
Problem 1 Score 2.58 1.32 
Problem 2 Score 2.75 1.54 
Problem 3 Score 2.67 1.33 

 

 Correlations were run to identify the relationships between measures. Test score 

was significantly negatively correlated with narcissism and was significantly positively 

correlated with the four working memory measures and problem 3 score. Narcissism was 

significantly negatively correlated with the backward corsi, the digit span, the 

consequences, and problem 3 score. Interestingly, problem 3 score was also significantly 

correlated with the backward corsi and the consequences, but problem 1 score was not 

significantly correlated with anything. Problem 2 had a weak significant correlation with 

the corsi, but was not significantly correlated with any other variable. Age was only 

significantly correlated with the backward digit span task. The consequences measure 

was not correlated with openness to experience. Openness to experience was not 

correlated with any measure. Please see Table 3 for full correlation matrix. 
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Descriptive Statistics for the performance on the problems for each condition are 

shown in Table 4. A two-way repeated measures ANOVA with group (control, 

instructions, experimental) as a between-subjects factor and problem (problem 1, problem 

2, problem 3) as a within-subjects factor was used to predict the performance of choosing 

the most creative solution. A familywise alpha of .05 was used. The interaction between 

age and time was not significant, Wilk’s F (4, 188) = 0.27, p = .895, n2
p = .006. Score did 

not vary by problem, Wilk’s F = (2, 94) = 0.84, p = .436, n2
p = 018. Sidak pairwise 

comparisons are shown in Table 5. There was not a significant effect for group, F (2, 95) 

= 0.77, MSE = 2.25, p = .466, n2
p = .016. Tukey pairwise comparisons are shown in 

Table 6. 

Table 4 
ANOVA Descriptive Statistics  

Experiment Group Time Mean 
95% Confidence Intervals 

Lower Bound Upper Bound 
Control 
(n = 30) 

Problem 1 2.50 2.022 2.978 
Problem 2 2.77 2.215 3.318 
Problem 3 2.47 1.982 2.951 

Instructions 
(n = 39) 

Problem 1 2.77 2.350 3.189 
Problem 2 2.79 2.311 3.278 
Problem 3 2.85 2.421 3.271 

Training 
(n = 29) 

Problem 1 2.41 1.927 2.900 
Problem 2 2.83 2.267 3.388 
Problem 3 2.52 2.024 3.010 

 

Table 5 
Sidak Pairwise Comparisons for Problem Scores 

(I) (J) Mean Difference (I-J) 
95% Confidence Interval 

Lower Bound Upper Bound 

Problem 1 Problem 2 -0.23 -0.74 0.29 
Problem 1 Problem 3 -0.01 -0.56 0.54 
Problem 2 Problem 3 0.22 -0.30 0.73 
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Table 6 
Sidak Pairwise Comparisons for Problem Scores by Group 

(I) (J) Mean Difference (I-J) 

95% Confidence Interval 

Lower Bound Upper Bound 
Control Instructions -0.23 -0.73 0.27 
Control Training -0.01 -0.55 0.53 
Instructions Training 0.22 -0.29 0.72 

 

 The consequences, backward corsi, and openness to experience were evaluated as 

covariates. The consequences had the strongest significance when it was the only 

covariate F (1, 82) = 3.35, MSE = 2.30, p = .071, n2
p = .04. The backward corsi was a 

significant covariate when it was analyzed as the only covariate F (1, 94) = 6.22, MSE = 

2.13, p = .014, n2
p = .06. Openness to experience was not a significant covariate F (1,92) 

= .002, MSE = 2.27, p = .968, n2
p = .000. 
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CHAPTER IV: DISCUSSION 

Discussion 

This study aimed to evaluate training idea evaluation in the creative process and 

the effects of openness to experience, working memory, and divergent thinking ability. 

Little to no research has been conducted to try and understand the ability to train idea 

evaluation. Majority of research focuses on divergent thinking and training people to 

create more creative ideas. Overall hypothesis 2 was supported, and the remaining 

hypotheses were not.  

Hypotheses 1-3 

Openness to experience was not a significant covariate, therefore hypothesis one 

is not supported. Openness to experience was also not correlated with any of the other 

measures used in this study. Working memory was evaluated using the Backward Corsi 

only. The digit span and Corsi tasks evaluate a person’s short-term memory, not their 

working memory because they are not required to manipulate the information. The 

Backward Digit span, although a representation of working memory, was correlated with 

age, so only the Backward Corsi was used in the main analysis. Working memory was a 

significant covariate, so hypothesis two is supported. Finally, divergent thinking was 

evaluated using the Consequences measure, and it was found to be a nonsignificant 

covariate, but could potentially be significant had there been more participants in the 

study.  
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Hypotheses 4-6 

After analyzing the group differences the factorial ANOVA, hypotheses four, 

five, and six were not supported. There were no significant group differences found 

between the control, instructions, or training group when analyzing the three problem 

scores. The instructions group, although not significant, did perform better after receiving 

instructions. The instructions group also performed better than the training group, 

however, the instructions group had 10 more participants than the training group. The 

training and control group performed almost equally on all three tasks. Hypothesis is 

partially supported because the control group did not improve, but there was still no 

statistical difference between the groups. A possible explanation for the poor 

performance of the training group, is the training focused too much on defining and 

improving quality and originality ratings and did not focus enough on using those ratings 

and information to choose the most effective solution. It is also unknown if participants 

were previously familiar with the problems or previous solutions aimed at solving these 

problems. Without previous knowledge of past attempted solutions, participants have no 

frame of references to rate originality on solutions. For example, if a participant is a 

social worker and have previously been involved in an attempt to solve a problem similar 

to the problems in the tasks, they would have a better idea of what a creative original 

solution would be versus a participant who is still in college and never been exposed to 

these types of problems.  
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Limitations 

 There are multiple limitations to consider while evaluating this research. One 

limitation being the low sample size per group. The instructions group performed better 

than the training, but it is unclear if that is due to the training/instructions or the different 

sample sizes (N = 39 for instructions; N = 29 for training). Another limitation is using an 

online format for the working memory tasks. These tasks were not initially designed to be 

online. The Corsi tasks are most similar to the original format, but the Digit Span tasks 

are initially spoken aloud by the examiner and repeated back to them by the participant. 

We are unable to know for sure if participants were honest while taking the measure or if 

it being nonverbal impacted the measure.   

 Additionally, previous creativity research has found the importance of using 

appropriate heuristics when evaluating originality and quality (Scott et al., 2005). Scott et 

al. (2005) found heuristics using an analogical approach (combining ideas through 

mapping) improved quality and originality ratings when large amounts of prior 

information was presented for their task. They also found heuristics using a case-based 

approach (combining ideas through integrating events) improved quality and originality 

evaluation when less prior information was given before the task (Scott et al. 2005). 

Given their findings, it provides some possible explanation for why the training in this 

study did not work. Participants in this study may or may not have been experts or even 

have a frame of reference for evaluating the scenarios in the given tasks. Future studies 

should provide prior information about past solutions to the tasks that have been 
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attempted and they should use participants in a field relevant to the tasks such as social 

workers.  

Future Directions 

Future research should evaluate the effects of narcissism on creativity or more 

specifically idea generation and idea evaluation. Narcissism had a significant negative 

relationship with the Backward Corsi, Digit Span, the Consequences, and test scores. It 

would be interesting to identify if those higher in narcissism have lower working memory 

and lower divergent thinking.  

 Additionally, future research should have more SMEs (e.g., social workers) create 

creative solutions to the presented tasks, and have SMEs rate those solutions. This study 

did use trained raters to evaluate quality and originality, but there is a chance the results 

would be different when evaluated by someone actively in a relevant field to the problem. 

Participants should also be sampled from a pool of participants who are likely to 

encounter the given problems. This is because it will give participants a frame of 

reference, so they can better identify original solutions. Also, using problems related a 

larger variety of areas (for example, fictitious problems versus real-world problems) may 

help to identify if training is more effective when the scenario is fictitious. This could 

really help to understand what prevents people from selecting the more creative solutions.  

Conclusion 

 The present study was one of the first studies to attempt training idea evaluation 

within the creative process. There was no support for majority of the hypotheses. 
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However, working memory was a significant covariate within the analysis, so the effects 

of working memory on creativity should be further explored. Using a larger sample size 

with a sample of participants that might encounter the problems in their day-to-day may 

show more significant results. It is also possible the training needs to be more focused on 

how to choose the most effective solution, not solely definitions of quality and 

originality.  
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