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Abstract

The present study examines effort in narrative creative writing (operationalized as time-on-task) using a new assessment approach, the storyboard task. Participants (N = 125) completed alternate forms of the storyboard task in two sessions five weeks apart. They also completed measures of divergent thinking and self-reported ideational behavior. Time-on-task, story length, and rated creativity scores were obtained for the participants’ stories. The storyboard task demonstrated good alternate form reliability and convergent validity with the criterion measures. Although time-on-task was strongly, positively associated with creativity scores, this relationship was confounded by the contribution of story length. Relationships amongst these variables were similar when creativity was rated by novice raters using a rubric or experienced raters using the consensual assessment technique. Additionally, story length and time-on-task were moderately correlated with the external criterion measures of creativity. Thus, the strong associations between rated creativity, story length, and time in creative writing raise important issues and avenues for future research, and results for the storyboard task suggest that it is a valuable assessment of narrative creative writing.
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Measuring Creative Writing with the Storyboard Task:
The Role of Effort and Story Length
We are all storytellers by nature, using stories to make sense of ourselves and the world in which we live (Howard, 1991). The ability to construct a narrative story, an inter-related sequence of cause and effect events relating to specific characters and settings, begins to develop in early childhood (Pinto et al., 2016) and remains an important source of meaning-making throughout our lives (McAdams, 2008). Narrative storytelling helps us construct a personal identity (McAdams & McLean, 2013), heal from traumatic experiences (Pennebaker & Seagal, 1999), and competently function in society (Brockmeier, 2012). Creative stories, which draw on our imagination, allow us to share human experiences and communicate our beliefs and values while entertaining others (Gerbner, 1999). Although not limited to the written word, these stories are frequently shared through writing, with the communicative success of stories bolstered by creative writing skills.  
Experts in creative writing from different fields (e.g., psychologists, writers, linguists) agree on several key characteristics as contributing factors for successful creative writing, one of which is perseverance (Barbot et al., 2012). Perseverance, defined as “Steady persistence in adhering to a course of action, a belief, or a purpose, over a long period and especially despite difficulties or setbacks” (Barbot et al., 2012, p. 221), may enhance creative writing through 1) increased behavioral effort and practice to develop skills, 2) continuing in the face of demanding personal requirements for writers (e.g., long periods of time working alone with little recognition; Zimmerman & Risemberg, 1997), and 3) exerting the necessary mental effort to produce a creative written product. Indeed, Samuel Johnson said that “What is written without effort is in general read without pleasure.” (Shapiro, 2006, p. 405).
Creativity as an Effortful Process
Although historically research has focused on the role of unconscious, associative processes in creativity (e.g., Mednick, 1962), recent work has demonstrated that controlled, effortful processes are also necessary for creative ideation (Beaty et al., 2014; Forthmann et al., 2016; Taylor, 2019). This research suggests that creative ideas result from cognitive processes that require greater mental effort, such as efficiently searching memory while inhibiting common and irrelevant ideas (Benedek et al., 2012; Nusbaum & Silvia, 2011), successfully retrieving ideas from long-term storage at relevant times (Avitia & Kaufman, 2014; Forthmann et al., 2019), and using more complex strategies, such as dissembling an object to use its parts, to generate creative solutions (Gilhooly et al., 2007; Wilken et al., 2019). Individuals with higher (as opposed to lower) levels of creative achievement demonstrate greater increases in activation of the sympathetic nervous system, indicating greater mental effort, during a divergent thinking task (Silvia et al., 2014). 
Because strategies that lead to more creative ideas require greater mental effort, creative ideas require a comparatively greater amount of time to generate (Acar & Runco, 2014; De Dreu et al., 2008). However, the role of effortful processes in creative production has thus far mainly been examined in studies of divergent thinking (though see Silvia & Beaty, 2012). Divergent thinking reflects “the capacity for idea generation” (Reiter-Palmon et al., 2019, p. 144), needed in a range of domains and creative tasks. But product-based assessments also capture multiple domain-general creative abilities (e.g., generating ideas and evoking mental representations, respectively; e.g., Barbot et al., 2013) as well as domain-specific nuances (e.g., Kaufman & Baer, 2002). Therefore, it is important to examine the role of effort in more holistic (i.e., product-based), ecologically valid assessments of creativity, such as in creative writing (Forgeard & Kaufman, 2015; Zedelius et al., 2019). 
Effort in Creative Writing
Although the best way to capture effort in creative writing assessment may be to assess time-on-task (De Dreu et al., 2008), the time spent writing a creative production may be influenced by factors unrelated to creativity, such as careful vs. careless responding (Bowling et al., 2016; Huang et al., 2012) and typing speed (Forthmann et al., 2017). Careless responding (i.e., insufficient behavioral effort given when responding; Huang et al., 2012) on surveys has been found to be consistent across time, in different contexts, and to be related to stable personality traits (Bowling et al., 2016). Such findings suggest that performance on production-based measures may also be affected by participants’ careless responding. However, because careless responding does reflect genuine individual differences in behavioral effort (supported by the same executive processes as cognitive effort; e.g., Diamond, 2013), it would not present a confound per se and can be thought of as a valid reflection of the effort-time relationship. Further, Forthmann et al. (2017) found that ratings of cleverness on a divergent thinking task were partially explained by typing speed, because faster typing speed allowed participants to express more concepts. However, the effect of typing speed on time-on-task may be minimized by not imposing a time limit and allowing participants to work on the task as long as they see fit. 
Additionally, time is likely to influence, or be influenced by, the length of a story. The influence of length is more difficult to mitigate, because the length of a story is necessarily directly related to production time (i.e., the time spent converting the idea into text; Barbot, 2018). Thus, to capture effort in creative writing production using time-on-task, the length of the written production should be recorded and accounted for in analyses. The very nature of written productions may contribute to why the role of effort has not been previously examined in the creative writing domain; such product-based assessments may be viewed as cumbersome to administer and/or difficult to score (Kaufman, 2019).
The Assessment of Creative Writing 
Creative writing abilities are generally assessed by asking participants to provide a writing sample, most frequently a poem or short story, often in response to a specific prompt (Baer et al., 2002). The writing samples are then gathered to be assessed for creativity (sometimes in addition to other relevant factors; see Besemer & Treffinger, 1981), traditionally by raters with sufficient expertise. Poetry writing tasks are fairly quick to complete and simple to administer: participants are provided with a title and (sometimes) a structure to follow (e.g., American haiku; Amabile, 1982) and asked to generate a poem (e.g., Avitia & Kaufman, 2014). Short story writing tasks are also frequently used to assess creative writing (Kaufman et al., 2009; Kaufman et al., 2013). Most commonly, participants are presented with an ambiguous story title (e.g., frame or dream; redacted for blind review) or image (e.g., Dollinger et al.,  2007) and asked to generate a short story within a given amount of time. Similarly, a series of photographs have been used for participants generating multiple (unrelated) captions (Kaufman et al., 2007). 
Studies differ in how the rating of writing samples is conducted, including variations in the number of raters, their level of expertise, and the degree of rating guidance they are provided (Cseh & Jeffries, 2019). Although research has begun to examine the feasibility of automated scoring for creative writing productions (e.g., Zedelius et al., 2019), the creativity of writing samples continues to be most commonly scored using human raters. One common method of rating creative productions, including written, is using the Consensual Assessment Technique (CAT; Amabile, 1982), whereby products are subjectively rated for creativity by a group of experts in a given domain. The CAT has been referred to as the “gold standard” of creativity assessment (Baer & McKool, 2014), as judgements of creative products by experts closely aligns with how real-world creative products are judged. The CAT usually results in high levels of inter-rater reliability of creativity scores, although specific levels of agreement can vary by domain and the level of expertise of the raters (Kaufman et al., 2009; Kaufman et al., 2008; Kaufman et al, 2013). A second common method of rating creative writing is providing raters with specific criteria or a rubric by which to judge writing samples (Besemer & Treffinger, 1981). Rating rubrics for writing samples may allow researchers to obtain reliable ratings of creativity employing novices (e.g., Zedelius et al., 2019) and those in clinical or educational settings to evaluate creativity without expertise in creative writing (e.g., Lubart et al, 2011). For instance, the rubric used in the Evaluation of Potential Creativity (EPoC; Barbot et al., 2016; Lubart et al., 2019; Lubart et al., 2011)﻿ for rating stories was created to aid educators and psychologists in assessing creativity in children’s stories.
However, there are several limitations to creative writing assessments that may limit their use. Although some researchers have provided more explicit guidelines for generating stories (e.g., creating a character who has developed super powers; Zedelius et al. 2019), instructions for creating stories are usually ambiguous. Ambiguous instructions or stimuli may be overwhelming for participants, as it provides an unlimited number of potential responses (Iyengar & Lepper, 2000) and may result in less creative output (Haught, 2015; Sellier & Dahl, 2011). Rating stories can require a significant time commitment from raters, given their longer length compared to other written productions (e.g., poems and captions). The brevity of poems may ease the time burden on participants and raters alike, but many people lack experience with poetry (Griggs, 2015), which may contribute to issues with finding suitable raters (Kaufman et al., 2008; Kaufman & Baer, 2012). One solution is to use rubric scoring. However, because raters are not experts on what makes a given poem creative, the researcher must define and describe the criteria to be rated. In addition to the paucity of generally-accepted rubrics for specific domains in creativity research, there is also the issue that novice raters may be overly influenced by specific criteria provided for creativity. As a result, even when inter-rater agreement is high, a comparison to expert ratings is necessary to ensure that the scores reflect quality judgements of creativity (Storme et al., 2014). 
The Present Study
Narrative creative writing entails the generation of a creative story with a narrative structure (i.e., “the introduction of a problem, with particular characters and setting, which includes a beginning, middle, and end”; Barbot et al., 2012, p. 220). In the current study, we seek to determine if effort on a creative writing task is associated with the creativity of the resulting production. We assess creative writing using the storyboard task, a new assessment approach designed to elicit a narrative structure based on the integration of visual information, mirroring the way that narratives are constructed in daily life (i.e., based on the integration of heterogeneous visual cues that we interpret more or less creatively). We expect that effort (i.e., the time a participant spends working) on the storyboard task will positively predict the creativity of the resulting productions, controlling for story length. We also provide a preliminary psychometric evaluation of the storyboard task by examining the consistency of creativity scores, time-on-task, and story length across alternate forms of the task and across sets of the task administered five weeks apart. Based on past research, we further expect that creativity scores and effort on the storyboard task will be moderately, positively related to measures of divergent thinking (e.g., Jeon et al., 2011; Joy & Breed, 2012) and slightly, positively related to self-reported ideational behavior (e.g., Kaufman et al., 2016; Pretz & McCollum, 2014). 
Method
Participants and Procedure
This study was approved by the Institutional Review Board at (approval #redacted). Participants were students at a private University in the Northeastern United States, recruited using flyers, in-class announcements, and events. Due to experimental procedures not pertinent to these analyses, potential participants were screened online using a measure of prodromal symptoms (Prodromal Questionnaire-brief version: Loewy et al., 2011), and were required to have scores lower than a clinical threshold. 
125 participants completed the study, of which 60.8% identified as female, 35.2% identified as male, 1.2% identified as transgender or other, and 2.4% were missing information for gender. Participants’ ages ranged from 18 to 53 years old (M = 21.36, SD = 4.41). Of participants who disclosed their education (N = 121), 52.8% had completed some college with no degree, 19.2% had a bachelor’s degree, 14.4% were high school graduates with no college, 7.2% had an associate degree, and 3.2% had a graduate or professional degree. Race and Ethnicity were represented as follows: 46.4% Caucasian/White, 20.0% Multiracial, 15.2% Asian, 15.2% African American/Black, .8% American Indian/Alaska Native, and 2.4% were missing information for Ethnicity. 24.8% of participants identified as Hispanic.
Participants completed a battery of creativity-related assessments in the lab and at home across five weeks. Two paired storyboard task forms (A and B) including two items each were completed on a tablet device with keyboard during the first and last in-lab session, with form A and B counterbalanced. Tasks assessing divergent thinking performance and self-reported ideational behavior were completed online prior to the first session. Some participants also returned to the lab once per week for five weeks to complete assessments and activities described elsewhere (see redacted). All participants had the opportunity to be included in a raffle to win one of three $50 gift cards, and participants who completed additional portions of the study were also compensated with a $25 gift card. 
Measures
Storyboard Task
Four storyboards, graphic depictions of a storyline using a series of still images, were created using four sets of three related black and white photographs obtained from online news stories and blogs (Appendix A; materials available upon request). Two forms were created (A and B) by pairing two storyboard items. After viewing an example storyboard and instructions to “Write a story using each picture as an illustration of the beginning, middle, and end of your story,” participants were presented with each storyboard item and asked to type the beginning, middle, and end of their story in three separate text boxes underneath the photographs corresponding to each. For example, form A presents a storyboard (A1) wherein several men are seen walking down an alley (beginning), one of the men is then seen standing alone in front of a building (middle), and finally the man is seen from inside a building standing outside (ending). This form is followed by a storyboard (A2) wherein a pair of hands are seen writing on a page full of text (beginning), the shadow of a hand is seen writing one line of text on an otherwise empty page (middle), and a pair of hands are seen turning the page of a text-filled book which contains a photograph (ending). 
The task was self-paced to increase ecological validity, and time stamps were collected to determine production time for the beginning, middle, and end of stories (i.e., time between the onset and conclusion of typing in each corresponding text field), as well as total production time (i.e., time between the onset and conclusion of typing on the page; see Barbot, 2018). Production time was internally consistent across the three parts of the stories (i.e., beginning, middle, and end) for all items: A1 (α = .83), A2 (α = .82), B1 (α = .83), and B2 (α = .76). The length of responses (i.e., number of words) was also obtained for the beginning, middle, and end of each story, as well as the sum of these for the total story length. Length across the beginning, middle, and end of the stories also demonstrated good internal consistency for all items: A1 (α = .92), A2 (α = .91), B1 (α = .88), and B2 (α = .90). For the purposes of this study, a total mean time and number of words were calculated for each participant by averaging values for each across the four items. 
Responses were rated for creativity using the Consensual Assessment Technique (CAT; Amabile, 1982) and EPoC rating rubric (Lubart et al., 2011). Inter-rater reliability for CAT scores was acceptable for scores from three creativity researchers, who rated the stories for creativity on a scale from 1 (not creative at all) to 7 (extremely creative): item A1 (α = .82), A2 (α = .84), B1 (α = .77), and B2 (α = .76).[footnoteRef:1] Inter-rater reliability was also acceptable for creativity scores from three novice raters (i.e., undergraduate students in psychology), using rubrics derived from EPoC Integrative Verbal (IV) tasks. on a scale from 1 (“reflecting a simple description of the pictures”) to 7 (“reflecting an original, well-constructed, imaginative narration with rich details”), with each intermediary value labeled by their corresponding rubric: item A1 (α = .95), A2 (α = .93), B1 (α = .89), and B2 (α = .90). Mean creativity scores were calculated for CAT creativity and EPoC rubric creativity by averaging ratings across raters for each storyboard item; total mean scores (one CAT-based and one EPoC-based) were created for each participant by averaging scores across the four items.   [1:  	The initial CAT ratings from one rater exhibited irregularities for task B2 and was subsequently re-scored by the same rater. ] 

Alternate Uses Task
Participants completed a version of the Alternate Uses Task (AUT; Guilford, 1956), in which they were asked to provide the three most creative uses possible for three common objects prompts (tire, cardboard box, and disco ball). This format was proposed to reduce issues of stimulus-dependency (Barbot, 2018). Snapshot scoring (e.g., Silvia et al., 2009) was conducted independently by two creativity researchers by rating each participants’ set of three responses for each prompt on a scale from 1 (not at all creative) to 5 (extremely creative). Responses for each object prompt were presented independently in a random order. Inter-rater reliability was good for tire (ICC(3,2) = .71, 95% CI [.54, .81]), cardboard box (ICC(3,2) = .82, 95% CI [.72, .89]) and disco ball (ICC(3,2) = .87, 95% CI [.79, .92]). Ratings were averaged across raters for each participant to compute creativity scores for each item. Ratings were averaged across raters for each participant to compute creativity scores for each item. Intercorrelations amongst the three prompts were positive, ranging from r = .34 to .45, and Cronbach’s alpha for the three tasks was sufficient to combine the scores (α = .67; Cho & Kim, 2015). Total mean AUT scores were computed for each participant by averaging scores across the three prompts, after standardizing the scores to account for differences in item difficulty and discrimination. 
Runco Ideational Behavior Scale
The Runco Ideational Behavior Scale (RIBS; Runco et al., 2001) assesses self-reported behaviors that reflect ideation, “the process resulting in ideas” (Runco et al., 2014, p. 186). The six items with the highest loadings on the short form of the scale (Runco et al., 2014) were included in the current study. Participants indicated on a scale from 1 (never) to 5 (always) how often each of the six statements (e.g., I come up with a lot of ideas or solutions to problems) reflects their behavior. Cronbach’s alpha demonstrated acceptable internal consistency of the resulting scores (α = .75). 
Results
Preliminary Analyses
Aberrant time values on the storyboard task for three participants were removed (i.e., indicating a time-on-task of more than two hours; > 9.5 SD from the mean). Responses on four of the storyboard items (i.e., random strings of letters) were not used in analyses. Pairwise deletion was used in the calculation of mean scores (i.e., means were calculated using only available data for cases with missing values) and for all analyses. Internal consistency for creativity, story length, and time-on-task for items on the same form (ICC(3,2) = .61 to .93) and delayed alternate form reliability for forms completed during different sessions (ICC(3,2) = .58 to .67) may be seen in Table 1. 
Score distributions were substantially positively skewed across all four items for time and number of word variables and for creativity scores for both items on form, according to the Shapiro–Wilks test (ɑ = .01), standard skewness and kurtosis statistics (score divided by standard error > 3.3; Tabachnick & Fidell, 2007), and visual inspection of the histograms and Q-Q plots (see Table 2 for raw descriptive statistics). Friedman tests (N = 82) demonstrated no statistically significant differences across the four items in CAT scores, χ²(3) = 5.04, p = .17, EPoC-based scores, χ²(3) = .83, p = .84, or number of words, χ²(3) = 3.95, p = .27. However, there was a statistically significant difference for time-on-task (N = 79), χ²(3) = 17.11, p < .01. A series of Wilcoxon signed-rank tests (with Bonferroni-corrected alpha = .008) revealed that participants spent a significantly greater amount of time on item B2 compared to item A1 (Z = -2.78, p = .006) and A2 (Z = -3.85, p < .001).[footnoteRef:2]  [2:  	Testing for differences across the four tasks (before normalization) was conducted to examine stimulus-dependency (i.e., if participants performed differently in response to different stimuli; e.g., Barbot, 2018). Friedman tests were conducted due to the substantial deviation from normality in the storyboard variables, which violated assumptions for ANOVA.
] 

All distributions for total averaged scores (with the exception of CAT scores) were also substantially, positively skewed. Therefore, the Rankit method (e.g., Solomon & Sawilowsky, 2009) was used to normalize all variables. Following normalization, one multivariate outlier was identified using Mahalanobis distance values (p < .001) and was excluded from analyses (per Tabachnick & Fidell, 2007).
Criterion Validity
Bivariate correlations for storyboard total mean scores and criterion variables demonstrated significant, positive associations of moderate strength amongst creativity, (assessed using both the CAT and EPoC rating methods), AUT, and RIBS scores. Total CAT and EPoC-based scores were strongly, positively correlated with one another and with the amount of time participants spent on the task and the story length. The amount of time participants spent on the story-writing tasks and the story length were also moderately correlated with scores on the AUT and RIBS (see Table 3).
Regression Analyses
Hierarchical regression analyses were conducted to determine if time-on-task predicted creativity, controlling for the number of words in the response. The model predicting CAT-rated creativity and the model predicting EPoC-rated creativity both demonstrated that time-on-task was a strong, significant predictor (step 1). However, after adding number of words to the models (step 2), time-on-task was no longer a significant predictor of creativity, whereas the number of words was a significant and strong predictor (Table 4). Of note, the magnitude of the correlation between number of words and time-on-task (r = .90) suggest that the results of the regression models including both predictors should be interpreted with caution.
Discussion
Given the recent surge of research demonstrating that creative cognition relies on effortful processes, this study sought to examine the role of effort in a more ecologically valid, and holistic measure of creativity. Narrative creative writing, the generation of a creative story within a narrative structure, mirrors the type of storytelling we carry out in everyday life. Thus, we examined the role of effort (conceptualized as time-on-task) in a series of narrative creative writing tasks. Although time-on-task was positively associated with creativity scores as expected, it did not account for additional variance when controlling for story length. The magnitude of the relationship between rated creativity and story length was not anticipated but has important implications for studies of creative writing.
The storyboard task demonstrated good psychometric properties, making it a valuable assessment of creative writing. This included good immediate and delayed alternate-form reliability when administered five weeks apart. Thus, unlike other tasks that may be influenced by stimulus-dependency (differential performance on the same tasks using different stimuli; Barbot, 2019), the storyboard task seems well-suited for longitudinal studies. Scores on the storyboard task demonstrated significant, positive correlations of moderate strength with the creativity of divergent thinking production and self-reported ideational behavior, providing evidence for criterion validity. These results did not differ whether creativity was rated by novice raters using the EPoC-based rubric or expert raters using the CAT. Ratings of the task by both groups yielded good inter-rater reliability and were strongly correlated with one another, making the task more accessible for researchers who may not have the resources to employ experts or quasi-experts.
The median completion time for each form was approximately four minutes (2 min per item), making the task rather quick for participants to complete. The storyboard task may also be more ecologically valid than other writing tasks for two reasons. First, it requires a form of response that participants are likely to have more experience with than poetry. Second, rather than writing based on an abstract prompt, the storyboard task captures the ability to integrate visual information to make meaning in ways that mimic how stories are created in real life. Thus, the storyboard task provides a good alternative to other types of creative writing assessments and may make assessing creative writing more feasible for researchers. 
The Relationship Between Creativity, Time, and Length
Given that the total amount of time that participants spent on the task would be influenced by the amount of time spent typing the story, story length was included as a control variable in order to partial out the time participants spent on the task that was not directly due to the process of writing out the story. Indeed, although there was a strong, positive association between the amount of time participants spent on the task and the rated creativity of the story, time accounted for little unique variance in creativity when controlling for story length (i.e., number of words). However, it may be prudent to consider what statistically controlling for story length means for our conclusions. Previous work in organizational research has warned that statistically controlling for “nuisance” variables in multiple regression that share meaningful variance with the target predictor may lead to misinterpretation of the results (e.g., Bernerth & Aguinis, 2016; Breaugh, 2006; Carlson & Wu, 2012). Eagly et al. (2006) provided the example of a study examining what factors predicted sizes for children’s clothing (including age, height, and hip measurements), which resulted in no contributing effect of age after controlling for height and hip measurements (i.e., because all three were highly correlated, partialling removed portions of variance from age). Given that age causally influences height and hip measurements in children, it would be erroneous to suggest that age doesn’t influence the size of clothing a child wears. Similarly, because story length and time-on-task were highly correlated in the current study, removing the effect of length from time also removed large portions of variance from time. The example presented by Eagly et al. (2006) may indicate mediation (i.e., age influences clothing size through growth in height and hip measurements). Mediation in our study is a bit more problematic conceptually, as there is no way to adequately determine, with the current data, which of the variables (i.e., time-on-task or length) is the antecedent. However, it should be noted that it is possible that time-on-task influences creativity through length or that length influences creativity through time-on-task. These two paths have distinct theoretical implications that may be addressed in future work. Given that partialling may render the results of the multiple regression uninterpretable in this case, we point to the strong, positive bivariate correlation between time-on-task and creativity scores to suggest that there is a meaningful relationship between both, which may be better disentangled from story length in future study designs.
Although it is reasonable to assume that the length of the story would also be associated with rated creativity to some extent —e.g., very brief responses may not provide a sufficient level of detail to be considered creative – the magnitude of the association was unexpected. Strong associations between story length and creativity were found for ratings using both the CAT and EPoC rubric, suggesting that this finding was not an artifact unique to one method of rating creativity. Additionally, the association between story length and rated creativity was similar to the association between story length and the external criterion measures (i.e., the AUT and RIBS).
Given that the length of responses is not an indicator that is commonly reported in studies assessing creative writing, this result raises the question of whether this phenomenon is consistent across studies. If length significantly predicts the creativity of stories, can we simply count the number of words to get a rough estimate of creativity? This would have important implications for those using creative writing to assess creativity. Strong associations between the length and holistic quality scores on essays in educational settings have highlighted how superficial features of writing samples may influence raters’ assessments of the quality of writing (Charney, 1984; Kobrin et al., 2007, 2011). Does the strong correlation between story length and creativity similarly reflect an artifact of scoring by raters, or are length and creativity inevitably intertwined? Story length may not necessarily represent a confound, but rather a characteristic of creativity unique to certain forms of creative writing. This mirrors a past argument regarding strong associations between the number of written words and the number of constructs (i.e., cognitive complexity) expressed in response to stimuli (see Forthmann et al., 2017). Burleson et al. (1987) suggested that the cognitive complexity of written work necessarily follows from the number of words, given that more writing is required to express more constructs. The current study is unable to determine if participants who responded with shorter stories did not provide sufficient detail to be considered creative, or if they responded with shorter stories because they were either not motivated or unable to come up with more narrative (and lengthier) creative content. Although there is a growing body of research examining potential artifacts in the assessment of divergent thinking (e.g., Barbot, 2018; Barbot, 2019; Barbot et al., 2016; Forthmann et al., 2016; Forthmann et al., 2019), less work has been conducted to examine this issue in elaborate creative productions. However, this gap represents an important area for future research.
Limitations and Recommendations
Our findings also suggest other avenues for future research, many of which may address the limitations of the current study. We did not include other types of writing assessments, such as a poetry task, which would allow for a stronger examination of construct validity of the storyboard task. Future studies examining how the storyboard task relates to other assessments of creative writing could allow for this, as well as demonstrate the strengths and weaknesses of different types of writing tasks more directly. For example, we were unable to obtain a precise “thinking time” or exploration time (Barbot, 2018) variable in the current task format. However, obtaining such a variable could be built into future versions of the task. 
Although the storyboard task represents a valuable assessment of creative writing, there are other modifications that may be made to the task in future research. In particular, researchers could impose a minimum time or length limit to avoid responses that are not sufficient to be rated for creativity. Conversely, a maximum word or time limit may impose the type of constraints that are common in real-world creative writing (Haught, 2015) and may help ease the time burden on raters. For instance, there are several variants of the genre of short story known as “flash fiction” that imposes a strict word limit on stories (e.g., no more than 100 words). Although researchers may decide for themselves an appropriate word limit range per response field for the storyboard task, the number of words necessary to maintain the narrative component of the task should be considered. The interquartile range of the number of words participants used in the current study (31 to 68 words), for which no word limit was provided, could be used as a starting reference, suggesting approximately 10 to 20 words per response field.
Conclusion
The current study sought to determine if effort on a new method of assessing creative writing would predict the creativity of the resulting story and found that indeed, the time participants spent on the storyboard tasks (i.e., effort) positively predicted the creativity of the stories. However, time did not account for additional variance after controlling for the length of the stories. Both time and story length were significantly associated with external creativity measures (i.e., the AUT and RIBS), suggesting that the strong associations between rated creativity, story length, and time-on-task in creative writing should be investigated further. 
Initial psychometric evaluation of the storyboard task suggest that it is a valuable assessment of creative writing, as it demonstrates good alternate form and delayed alternate-form reliability, as well as good criterion validity with divergent thinking and self-reported ideational behavior. The task time-efficient, allows participants to respond in a format that is familiar, and captures the ability to integrate perceptual information into a meaningful narrative. Resulting stories can be rated by experts using the CAT or by novices guided by a rubric (such as the EPoC). Thus, the storyboard task is an appealing method of assessing narrative creative writing.
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	Table 1

Intraclass correlation coefficients for the four tasks completed during two sessions


	
	Internal Consistency Form A
	Internal Consistency Form B
	Delayed Form Reliability

	Variable
	N
	ICC
	95% CI
	N
	ICC
	95% CI
	N
	ICC
	95% CI

	CAT
	
99
	.81
	[.71, .87]
	104
	.61
	[.42, .74]
	87
	.63
	[.43, .76]

	EPoC
	99
	.87
	{.81, .91]
	104
	.83
	[.76, .89]
	87
	.73
	[.58, .82]

	Time-on-task
	99
	.93
	[.89, .95]
	100
	.86
	[.79, .91]
	82
	.58
	[.35, .73]

	
Words

	99

	.88

	[.82, .92]

	104

	.80

	[.70, .87]

	87

	.67

	[ .50, .79]


	Note. ﻿ICC estimates and 95% confidence intervals were calculated based on a consistency, 2-way mixed-effects model. CAT = Creativity scores based on consensual assessment technique using experts, EPoC = Creativity scores based on EPoC rubric using novice raters. 







	Table 2

Raw descriptive statistics for time, words, and creativity variables on storyboard tasks


	Variable
	N
	Mean (SD)
	Median
	Min. – Max.
	Skewness (SE)
	Kurtosis (SE)

	Form A item 1
	
	
	
	
	
	

	     CAT
	104
	2.79 (1.09)
	2.67
	1.00 – 5.33
	.37 (.24)
	-.59 (.47)

	     EPoC
	104
	2.45 (1.25)
	2.33
	1.00 – 6.67
	1.45 (.24)
	2.56 (.47)

	     Time-on-task
	100
	142.92 (121.66)
	111.77
	19.07 – 786.07
	2.67 (.24)
	9.55 (.48)

	     Words
	104
	52.12 (43.61)
	39.50
	8 - 278
	2.75 (.24)
	10.28 (.47)

	
Form A item 2
	
	
	
	
	
	

	     CAT
	99
	2.87 (1.23)
	2.67
	1.00 – 5.67
	.26 (.24)
	-.73 (.48)

	     EPoC
	99
	2.37 (1.19)
	2.00
	1.00 – 6.67
	1.24 (.24)
	1.72 (.48)

	     Time-on-task
	99
	148.14 (130.76)
	117.79
	14.42 – 904.17
	3.05 (.24)
	13.06 (.48)

	     Words
	99
	52.34 (44.98)
	41.00
	2 - 325
	2.87 (.24)
	13.22 (.48)

	
Form B item 1
	
	
	
	
	
	

	     CAT
	108
	2.74 (.89)
	2.67
	1.00 – 6.00
	.93 (.23)
	1.57 (.46)

	     EPoC
	108
	2.45 (1.12)
	2.33
	1.00 – 6.67
	1.46 (.23)
	3.05 (.46)

	     Time-on-task
	104
	154.74 (160.19)
	104.92
	23.02 – 1008.26
	3.15 (.24)
	11.72 (.47)

	     Words
	108
	61.53 (54.08)
	48.50
	3 - 379
	3.11 (.23)
	12.93 (.46)

	
Form B item 2
	
	
	
	
	
	

	     CAT
	104
	2.95 (1.05)
	3.00
	1.00 – 6.33
	.67 (.24)
	1.08 (.47)

	     EPoC
	104
	2.37 (1.14)
	2.33
	1.00 – 7.00
	1.54 (.24)
	3.10 (.47)

	     Time-on-task
	102
	202.61 (219.12)
	133.57
	11.49 – 1245.34
	2.94 (.24)
	10.02 (.47)

	     Words
	104
	65.02 (62.54)
	48.00
	3 - 434
	2.87 (.24)
	12.01 (.47)


Note. CAT = Creativity scores based on consensual assessment technique using experts, EPoC = Creativity scores based on EPoC rubric using naïve raters; Time-on-task is reported in seconds.









Table 3

Descriptive statistics and correlations between total mean scores for storyboard outcomes and criterion measures

	Variable
	1
	2
	3
	4
	5
	6

	1. AUT
	--
	
	
	
	
	

	2. RIBS
	.37**
	--
	
	
	
	

	3. CAT
	.31**
	.34**
	--
	
	
	

	4. EPoC
	.30**
	.32**
	.87**
	--
	
	

	5. Time-on-task
	.17
	.24*
	.76**
	.86**
	--
	

	6. Words
	.25*
	.30**
	.82**
	.94**
	.90**
	--

	
	
	
	
	
	
	

	N
	79
	79
	124
	124
	123
	124

	Mean
	-.01
	3.64
	2.81
	2.37
	154.84
	55.67

	SD
	.81
	.76
	.82
	.96
	124.12
	40.19

	Min - Max
	-1.87 – 2.10
	1.67 – 5.00
	1.33 – 5.33
	1.00 – 6.42
	23.21 – 803.60
	7.00 – 313.75

	Note. Descriptive statistics for storyboard outcomes are for variables before Rankit transformation. 
*p < .05, **p < .01






	Table 4

Results of the hierarchical regression analyses by creativity indicator


	
Indicator
	
b
	
SE b
	
β

	
CAT
	
	
	

	     Step 1
	
	
	

	          Time
	.73
	.06
	.76*


	
	F(1, 121) = 164.31, p < .01, R2 = .58

	     Step 2
	
	
	

	          Time
	.12
	.12
	.13

	          Words
	.69
	.12
	.70*


	     
	F(2, 120) = 120.44, p < .01, ∆R2 = .09, R2 = .67

	
EPoC
	
	
	

	     Step 1
	
	
	

	          Time 
	.84
	.05
	.86*


	     
	F(1, 121) = 343.34, p < .01, R2 = .74

	     Step 2
	
	
	

	          Time
	.08
	.07
	.08

	          Words
	.86
	.07
	.86*


	     
	F(2, 120) = 432.99, p < .01, ∆R2 = .14, R2 = .88


	Note. *p < .01









Appendix A

Example Story Board Task


Write a story using each picture as the beginning, middle, and end of your story.


	Story Beginning
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	Story Middle
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	Story End
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Note. Photos are for illustrative purposes and were not used in the present study. Task materials are available by request.
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