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Abstract

Objectives: One key tenant of goal setting theory is that specific and challenging goals
are most adaptive for optimal functioning. However, goals which are non-specific and
exploratory, referred to as ‘open goals’, may actually be preferred in particular circumstances. As
this evidence is limited, I aimed to experimentally test the direct and moderated effects of open
goals on creative performance, when compared to do-your-best (DYB) and SMART goals.
Second, I aimed to test the equivalence between two types of vaguely defined goals; open and
DYB goals. Design: 3 (between-groups: SMART, DYB, open goals) x 2 (within-groups: pre-
and post-intervention) experimental design. Method: Participants (N = 247, Mo = 30.41) with
no cognitive impairments completed the alternate use task (AUT) as a proxy for creative
performance before and after goal manipulation. Proposed moderators of the effects of goal types
on creative performance were measured prior to participants’ random assignment to one of three
goal conditions. Results: There were no meaningful differences in creative performance when
focused on SMART, DYB and open goals. Only goal commitment significantly moderated the
effect of goal types on creative performance, such that participants who self-reported greater goal
commitment produced a significantly higher number of creative ideas when using a DYB goal
compared to SMART and open goals. The effect of DYB and open goals on creative
performance were not statistically equivalent. Conclusion: These findings extend the evidence
base for goal setting, casting doubt that specific, challenging goals are most adaptive for human

behaviour across contexts.

Keywords: Goal setting, creative performance, open goals, SMART goals, DYB goals
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Introduction

When was the last time you set a personal goal or target for something you wanted to
achieve (e.g., fitness, financial, educational)? Goal setting, which refers to the act of generating
an objective by which to guide your efforts and assess progress, is an essential consideration for
human performance across numerous behaviours and contexts (Locke and Latham, 2013).
Formally defined, goals are “cognitive representations of desired (or dreaded) states that are to
be approached (or avoided) through action” (Freund & Hennecke, 2015, p. 149). Aligned with
this concept definition, scholars have devoted considerable attention to elucidating knowledge on
the properties of goals (e.g., specificity, difficulty) and their effects on human performance and
functioning (for reviews, see Epton et al., 2017; Locke & Latham, 2002; Locke & Latham, 2019;
Seijits & Latham, 2005). One key conclusion from this work is that specific and challenging
goals are most adaptive for human behaviour (Locke & Latham. 2019). The translation of this
general conclusion into practice led to the widely adopted SMART goal acronym (Latham,
2003), that is, goals are best framed as specific, measurable, authentic, realistic, and timed in
nature. However, scholars have questioned the ubiquitousness of these principles because goals
which are exploratory, non-specific, and open-ended in nature (Swann et al., 2016) may actually
be preferred for certain behaviours or situations (e.g., creativity, innovation). As the evidence to
support this proposal is limited in scope and breadth (e.g., physical activity), [ aimed to test
experimentally the value of open versus specific goals for cognitive performance using Locke
and Latham’s (2019) goal theory as conceptual framework.
1.1 Locke and Latham’s Core Tenants of Goal Setting Theory

Locke and Latham’s goal setting theory has accumulated over 50 years of deductive

testing, making it the most prominent theory of goals to date (Locke and Latham, 2019). Goal
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setting theory is characterised by several core findings, implications, and considerations (Epton
et al., 2017; Kleingeld et al., 2011; Locke & Latham, 2019). First, goals are delineated into
dimensions of (i) content, which refers to the nature of the standard of behaviour (e.g., obtain
90% on an exam) and (ii) intensity, which is characterised by the degree of effort required,
personal importance of the target outcome, and the degree of commitment toward attainment of
that goal. Second, the effect of goal difficulty on performance is positive and linear, such that
setting an increasingly challenging goal within one’s ability promotes higher performance. Third,
specific goals yield superior outcomes when compared with vaguely defined goals such as do-
your-best (DYB) goals because non-specific goals are idiosyncratic and variable regarding the
reference standard for evaluation of attainment. In contrast, specific and increasingly challenging
goals optimise performance because they define the attainment standard which provides task-
relevant focus, maximises persistence, and draws attention to the knowledge and task strategies
required for goal attainment. The final two elements are moderation hypotheses that characterise
the boundary conditions of goal setting theory. That is, firstly, the effect of goals on performance
is strongest when people (i) are committed to the goal, thereby promoting persistence with the
task; (ii) receive feedback to self-regulate direction and effort; and (iii) have sufficient
knowledge and skills, particularly when task complexity is high. Secondly, situational factors can
strengthen or weaken the effect of goals on performance (e.g., environment, social support).
Meta-analytic evidence, in general, supports the robustness of these theoretical propositions of
goal setting theory (e.g., Epton et al., 2017; Klein et al., 2001; Kleingeld et al., 2011).

Since Locke and Latham formalised their goal setting theory in 1990, one important
conceptualisation has been the focus on which goal type is optimal for the context in which it is

set. More specifically, the key proposition of differentiating a specific and challenging goal into
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either a learning goal or performance goal and the contexts in which each is appropriate (Locke
& Latham, 2002, 2013; Swann et al., 2020). Performance goals direct focus towards the
attainment of an outcome referenced to a specific standard (e.g., the number of correct
responses), whereas learning goals energise attention towards the strategies, processes, or
procedures required to master a task (Seijts et al., 2013). The distinction between performance
and learning goals is critical because they can be adaptive in one context and maladaptive in
others. With regard to physical activity, for example, setting performance goals can be
detrimental to the desired outcomes in physically inactive individuals who are learning a new
skill because the target behaviour itself is complex (Swann et al., 2020). For novices learning a
new skill, it is critical for current practise to take into consideration the appropriateness and
context in which each goal type is set for an optimal outcome (Swann et al., 2020). In other
words, challenging and complex skills for novices first require that they learn the required
strategies and procedures (i.e., set learning goals) in order to perform well. In the absence of this
foundational knowledge and skill, performance goals for novices engaging in challenging tasks
can impose additional demands such as stress and performance anxiety, which in turn consumes
cognitive resources that are required for novices to learn the strategies required to master the task
(Seijts & Latham, 2005).

As with performance and learning goals, context is also critical for the appropriateness of
goal types. For experts, vaguely defined goals such as DYB goals (e.g., see how well you can do)
undermine performance when compared to specific, challenging goals because they are
ambiguous with regard to the required attainment standard (Locke & Latham, 2002). Specific
goals, in contrast, are optimal because they characterise with precision the nature of what

constitutes success (Mento et al., 1987; Tubbs, 1986; Wood, 1986). Nevertheless, this core
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proposition of goal setting theory is subject to the ‘it depends’ effect, that is, DYB goals can be
superior to specific, challenging goals in certain contexts (e.g., Drach-Zahzvy & Erez, 2002;
McEwan et al., 2016; Seijts & Latham, 2005; Seijts et al., 2013). Specifically, DYB goals have
been shown to be superior to specific, challenging goals when one is (i) in the initial stages of
learning a new and complex task, (i1) given no strategy to guide effort, and (ii1) pressured to
perform well immediately (Locke & Latham, 2013). Essentially, when people are confronted
with a task that is complex for them, a DYB goal allows one to find effective strategies to
perform optimally, whereas a specific and challenging goal increases the difficulty of finding an
appropriate strategy. In so doing, cognitive resources are expended to cope with performance
anxiety to achieve the set standard, thereby negatively affecting the attainment of the set target
(Locke & Latham, 2013). A key conclusion from this body of literature is that context matters for
the optimal goal type.
1.2 DYB, Open, and SMART Goals

Goal type is a fundamental consideration within goal setting theory, with the majority of
research to date focused on comparisons between specific, challenging goals and vaguely
defined goals, that is, goals characterised by the absence of a specific target (Swann et al., 2020).
Meta-analytic data (e.g., McEwan et al., 2016) supports the idea that specific, challenging goals
may be detrimental in situations where the individual is in the early stages of learning a complex
task. In such contexts, vaguely defined goals are optimal as they allow for the systematic
exploration of appropriate strategies while reducing one’s focus on attainment goals, thus
minimising performance anxiety when compared to setting specific, challenging goals (Locke &
Latham, 2013). Recent empirical work (e.g., Hawkins et al., 2020; Schweickle et al., 2017;

Swann et al., 2020) comparing vaguely defined goals with SMART goals in the context of
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physical activity supports the expectation that vaguely defined goals are optimal for novices. In
physical activity settings, therefore, vaguely defined goals might be preferred to specific,
challenging goals as they have the potential to lead to long term positive psychological
experiences with the target behaviour.

An open goals is one type of vaguely defined objective that has received scholarly
attention in recent years (Swann et al., 2016). An open goal is conceptualised as a non-specific,
exploratory goal with no objective outcome (e.g., see how you do; Schweickle et al., 2017). The
second type of vaguely defined goal is a DYB goal, which is considered less flexible than the
exploratory focus with an open goal because it remains anchored against a marker of ‘best’, and
therefore attaches an expectation of a high effort in the search for effective strategies to complete
the task (Hawkins et al., 2020). There exists three recent experimental tests of the differential
effects of open, DYB, and specific goals on behaviour and psychological states. First,
Schweickle et al. (2017) found that university students who were assigned open and DYB goals
were more likely to report psychologically adaptive experiences (i.e., flow states, intrinsic
motivation, confidence, challenge perceptions), whereas specific goals fostered a clutch state
(i.e., a psychological state similar to flow, yet is more effortful and consciously demanding;
Swann et al., 2016). In terms of cognitive performance, however, Schweickle and colleagues
found that specific goals outperformed both open and DYB goals. Second, among a sample of
healthy adults who completed a 6-min walking task in a single session, Swann et al. (2020)
found no meaningful differences in goal attainment outcomes with regard to distance walked
between the three goal states (i.e., open, DYB, SMART), yet supported the psychologically
adaptive nature of open and DYB goals relative to specific goals (e.g., effort, importance,

subjective evaluations of performance). Third, Hawkins et al. (2020) compared physically active
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with physically inactive healthy adults on a 6-min walking task using a within-subjects design.
They found that active, experienced participants performed best when guided by specific goals
(i.e., distance walked), whereas inactive, novice individuals achieved the greatest distance when
driven by open goals. In terms of the behavioural experience, open goals were most
psychologically adaptive for inactive individuals, whereas specific goals were most adaptive for
active participants (e.g., enjoyment, subjective perceptions of performance). Collectively, these
three studies support the psychologically adaptive nature of vague goals (open and DYB) across
a broad range of experience levels, whereas Hawkins et al. (2020) specifically demonstrated the
adaptive nature of vaguely defined goals among novices when compared with specific goals.
However, the findings are mixed with regard to differential effects on performance outcomes.
There are three methodological considerations of past work (Hawkins et al., 2020;
Schweickle et al., 2017; Swann et al., 2020) that may explain the unequivocal findings regarding
the differential effects of open, DYB, and specific goals on performance. First, across all three
studies, the researchers assigned the specific goal to participants rather than having them
generate their own evaluative standard. This operationalisation is incongruent with a key
proposition of goal setting theory in that specific goals are most optimal when self-generated
(Kwasnicka et al., 2020; Ogbeiwi, 2017). Second, the exclusion of moderator variables,
particularly those factors theoretically expected to strengthen or dampen the goal-performance
effect (e.g., task complexity, individual capability, commitment; Locke & Latham, 2013), means
that past work offered an incomplete exposition of key tenets of goal setting theory. Third, the
behavioural tasks utilised in past work — namely a cognitive test requiring participants to identify
letters or numbers among a random list (Schweickle et al., 2017) or distanced walked (Hawkins

et al., 2020; Swann et al., 2020) — are intuitively amenable to goal setting in general. An
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alternative yet complementary test of the differential effects of goal types on performance, with
specific focus on the emergence of open goals, requires a behavioural task where open thinking
is likely to optimise performance, such as creative performance. I addressed each of these
methodological limitations in the current study.
1.3 Creative Performance

Creativity is a highly valued psychological construct in today’s society, widely
considered to be the basis for innovation in fields such as business, sport, and education
(Ferrandiz et al., 2016; Hennessey & Amabile, 2010). In everyday life, non-routine tasks (e.g.,
brainstorming, doing something for the first time, or coming up with alternate ideas) occur
regularly, requiring one to think creatively across a broad set of domains. Put simply, creativity is
an important psychological characteristic for success in non-routine tasks (Ringelham et al.,
2016). First scientifically operationalised by Guilford (1950), and then expanded by
contemporary scholars (e.g., Allan & Thomas, 2011; Eysenck, 2003; Runco & Jaeger, 2012),
creativity is conceptualised as the ability to explore multiple solutions from an initial problem,
and then hone in on the most appropriate response, or idea, for the context or problem. Aligned
with this conceptualisation, the measurement of creativity via creative performance is typically
operationalised as the generation of new and original ideas, or products, that are meaningful for
the context (Cortes et al., 2019; Ferrandiz et al., 2016). It is widely accepted that underlying a
person’s creativity is their creative cognition, a neurocognitive process of recombining existing
knowledge sets that initially appear unrelated or irrelevant to one another (Cheng, Sanchez-
Burks & Lee, 2008; Li et al., 2015). Meta-analytic evidence suggests the best measurement of a
person’s creative cognition, and by extension their creativity, is fluid intelligence; the ability to

think and reason in abstract, non-concrete terms (Kim, 2005). In other words, individual
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differences in creative performance are in-part determined by variability in fluid intelligence
(Stevenson et al. 2014).

The combination of creativity with goal setting is considered critical to the development
of innovative ideas within industry, particularly science and technology related sectors (Alves et
al., 2007; Prather, 2015). Despite the practical significance for modern life, there has been little
consideration of creativity within goal setting theory for which vaguely defined goals (i.e., DYB,
or open) might optimise creative performance (Stetler & Magnusson, 2015). Nevertheless,
empirical work has found specific, challenging goals impede creative thinking, whereas non-
specific goals promote greater creative performance (e.g., Amabile & Gryskiewicz, 1989;
Amabile et al., 2002; Brun, & Saetre, 2009; Ringelhan et al., 2016), a finding at odds with
current goal setting theory. When creative performance is the priority, non-specific goals provide
an unconstrained space to think broadly for ideas that is considered essential for new and
different ideas to emerge (Roskes et al., 2012). Non-specific goals are also considered to foster
adaptive psychological experiences in goal striving efforts when creative performance is the
objective, including higher personal commitment to the task (Stetler & Magnusson, 2015),
intrinsic motivation, and task enjoyment, thereby facilitating exploration of the problem space
freely, and optimising persistence in the creative process (Amabile, 1996; Roskes et al., 2012). In
contrast, SMART goals are suggested to hinder creative performance and innovation by keeping
people ‘in the box’, which is argued to restrict broad thinking, risk taking for innovative ideas,
and unexpected breakthroughs, thereby being counterproductive to expansive and novel ideas
(Prather, 2015).

There also exist findings contrary to conceptual expectations, where specific, challenging

goals have maximised creative performance (e.g., Espedido & Searle, 2018; Shalley, 1991;
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Stetler & Magnusson, 2015). In a study of 157 undergraduate students, for example, Espedido
and Searle (2018) found that those participants who were allocated a high difficulty goal
demonstrated higher creative performance than those who were assigned a low difficulty goal.
However, the absence of a comparison of varying difficulties for specific goals means Espedido
and Searle’s findings cannot speak to their superiority outside that of a dichotomised high/low
operationalisation of difficulty.

Empirical work has also revealed that vaguely defined goals, and specific, difficult goals
are both optimal for creative performance. For example, Shalley (1991) showed that DYB goals,
and specific, difficult goals were equally as adaptive for creative performance when compared to
a no goal condition. However, the nature of this effect depends on the congruency between goal
types for multiple target objectives. Shalley had participants concurrently focus on productivity
goals (i.e., number of tasks to complete within set timeframe) and creativity goals (i.e., % of
solutions that needed to be creative), such that the highest performance occurred when the focus
for each target was congruent (e.g., DYB goal set for both productivity and creativity targets)
and not contingent on goal types (i.e., SMART or DYB).

Across this past empirical work, the utilisation of experimenter assigned specific goals
means the manipulations were methodologically inconsistent with goal setting theory; specific,
difficult goals are most optimal when set by the person who is engaging in the behaviour to
obtain the target outcome (Locke & Latham, 2002). Additionally, the exclusion of moderation
tests means these studies provided incomplete tests of Locke and Latham’s (2002, 2013, 2019)
theory of goal setting. To date, no study has experimentally manipulated goal type (e.g., open,
DYB, SMART) to examine the effect on creative performance consistent with Locke and

Latham’s (2013) goal setting theory.
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1.4 The Current Study
Conceptual and empirical replications are essential for the acceptance or rejection of

theoretical propositions (Locke & Latham, 2013). My aims in this study were to test the

robustness of a core theoretical proposition of goal setting theory (Locke & Latham, 2002, 2013,

2019), namely that specific, challenging goals are preferred for optimising human behaviour.

Leveraging recent work and ideas that open goals may be optimal when compared to specific,

challenging goals in certain contexts (e.g., Hawkins et al., 2020; Schweickle et al., 2017; Swann

et al., 2020), I report a conceptual replication of the differential effects of three goal types on
creative performance. In so doing, I incorporate methodological enhancements via self-generated
specific goals, tests of theoretically congruent moderators absent in previous work, and a pre-
registered study design including analytical protocol. I tested the following hypotheses:

1.4.1 Primary study hypotheses.

1. People who set open goals will demonstrate higher creative performance when compared
with individuals who set SMART goals.

2. Fluid intelligence will moderate the effect of goal types on creative performance, such
that the effect will be stronger when individuals have higher levels of baseline cognitive
ability.

3. Task complexity will moderate the effect of goal types on creative performance, such that
the effect will be stronger when individuals report lower levels of subjective perceptions
of task complexity.

4. Intrinsic motivation will moderate the effect of goal types on creative performance, such
that the effect will be stronger when individuals report greater levels of goal

internalisation.
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5. Goal commitment will moderate the effect of goal types on creative performance, such
that the effect will be stronger when individuals report higher levels of commitment to
their goal.
1.4.2 Secondary study hypothesis.

1. The difference in creative performance between open and DYB goals will be small and

statistically inconsequential.

20



EFFECTS OF GOAL TYPES ON CREATIVITY 21

Method
2.1 Participants and Sample Size Justifications
The University of Adelaide Human Research Ethics Sub-Committee approved this study
protocol prior to execution (approval number 20/24). Power simulations indicated that
approximately 260 participants provides 90% power to detect effect sizes of d > .40 that allows

for a maximum Type II error rate of .05 (https://bit.ly/goaltypesblinded). I used a moderate effect

size for these power simulations based on meta-analytic estimates from a range of behaviours
(e.g., cognitive, production, and educational targets; d = .34; Epton et al., 2017) and physical
activity targets (d = .55; McEwan et al., 2016). As a complement to these power simulations,
design calculations (Gelman & Carlin, 2014) using the retrodesign function in R indicated that
statistical power is sufficient (> 80%) and concerns regarding an incorrect sign and
overestimation of magnitude are minimal when effect sizes are > .40. Participants were recruited

via Prolific Academic (https://www.prolific.co/) and reimbursed £2.15 for completing the study.

Participants were eligible to participate in this study if they were (i) aged between 18-65 years,
(i1) without cognitive impairments, intellectual disabilities, or mental illness, and (iii) from
English speaking countries, primarily the US, UK, and Australia.
2.2 Research Design

The study employed a 3 (between-group: SMART, DYB, and open goals) x 2 (within-
subjects: pre- and post-intervention) mixed experimental design. After completing several
measures at baseline, participants were randomised to one of three goal conditions using the
Qualtrics randomiser: (1) SMART; (ii) open, or (iii)) DYB. Subsequently, participants completed a

second test of creative performance in accordance with their manipulated goal condition.
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2.3 Experimental Conditions

Participants were randomised into one of three goals conditions in which they received
different instructions for the objective of their performance on the creative performance test: (i)
DYB goal (i.e., “This time around we want you to focus on what is referred to as a "do your best
goal", that is, do your best in 2 minutes to generate alternate ideas for this everyday item”); (ii)
open goal (i.e., “This time around we want you to focus on what is referred to as an "open goal",
that is, see how many alternate uses you can generate for this everyday item in 2 minutes”); and
(ii1)) SMART goal (i.e., “Thinking of your previous performance on the alternate uses task with a
newspaper as the target, please use the scale below to choose a specific goal for a repeat of this
task [with a different everyday item] that is challenging yet realistic for you to achieve in 2
minutes. We want you to focus on achieving this goal in the next task™). The wording for all goal
conditions is based from previous studies using instructional manipulations for the three goal
types (Hawkins et al., 2020; Schweickle et al., 2017; Swann et al., 2020). Participants were asked
to name the type of goal they were asked to focus on as a manipulation check.
2.4 Measures

2.4.1 Primary outcomes. Creative performance is operationalised in the current study as
the generation of new and original ideas, or products, that are meaningful for the context
(Guilford, 1967; Lubart, 2016). The Alternate Use Test (AUT) is a widely used operationalisation
of creative performance (Acar et al., 2020; Cortes et al., 2019) that requires participants to list
original yet functional uses for a common object that are appropriate for the context (Guildford,
1967; Stevenson et al., 2014). In the present study, participants were given two minutes to come
up with alternate and original uses for a newspaper and paperclip at baseline and post-

manipulation, respectively. The written description of the task was accompanied by a visual
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picture of the object, with participants requested to type their answers in separate boxes; |
provided space for up to 20 different uses. I removed erroneous responses from the main
analyses, including random character strings (e.g., “wfae”), non-sense words (e.g., “blah”), and
ideas that were irrelevant to the object or context (e.g., “spaceship”). Fluency was scored as the
number of alternate ideas generated that are feasible and functional uses of the object, whereas
originality was calculated as the number of uses reported by 10% or less of the total sample.

2.4.2 Moderators. Informed by previous scholarly work (e.g., Hawkins et al., 2020;
Schweickle et al., 2017; Swann et al., 2020), I measured three theoretically informed moderators
of the effects of goals on performance (Locke & Latham, 2013) using single items, namely
performance satisfaction (i.e., “How satisfied are you with the number of alternate uses you
listed for [object]?”), task complexity (i.e., “How complex did you find the task?”’), and task
commitment (i.e., “How committed were you to thinking of alternative uses for [object]?”’). Each
single item was scored on an 11-point sliding bar scale ranging from 0 (i.e., “Not at all
committed”), 5 (i.e., “moderately committed) to 10 (i.e., “extremely committed”).

Two other moderators were assessed using established scales, namely intrinsic motivation
and cognitive ability. The Intrinsic Motivation Inventory (IMI) is a multidimensional scale
intended to measure subjective experiences of a task (Deci & Ryan, 1985). The scale has six
subscales which can be used independently or in combination (Ostrow & Heffernan, 2018). I
used the interest/enjoyment subscale to measure intrinsic motivation for the AUT (i.e.,
motivation derived from a task that reflects one’s personal interest and values; Koestner et al.,
2008). There exists substantial reliability and validity evidence for test scores obtained with the
IMI across various samples and contexts (e.g., Clancy et al., 2017; Cortright et al., 2013; Ostrow

& Hefternan, 2018); in this study, the reliability coefficient (w =.72; McDonald, 1970) was
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sufficient. The scale consists of seven items, with statements (e.g., “this activity was fun to do”’)
measured using a 7-point scale (e.g., “strongly disagree” [1] to “strongly agree” [7]). I computed
a composite average score for intrinsic motivation.

The 9-item Abbreviated Raven’s Standard Progressive Matrices (ARSPM; Bilker et al.,
2012) was used to measure fluid intelligence. This short form of fluid intelligence correlates well
with the full version of Raven’s Standard Progressive Matrices (» = .97), which is considered one
of the most robust operationalisations of fluid intelligence available today (Bilker, 2012; Raven,
2008). The ARSPM requires participants to choose the missing piece that completes a logical
pattern of matrices. A composite score was calculated according to the total number of correct
responses.
2.5 Procedure

All study procedures were executed online using the Qualtrics platform (see Appendix A
for experimental manipulations). Consenting participants first completed a baseline section
including measures of demographics (i.e., age, gender, highest level of education) and fluid
intelligence. Subsequently, participants completed the first test of their creative performance
using a newspaper as the everyday object. For this baseline test, participants received the
following instructions: “On the following page, you will be presented with an image of an

everyday item. Your task is to think of and list alternate uses for that item. You have 2 minutes to

complete the task.” Participants were provided 130 seconds on the following page to allow 10
secs to orient themselves and view the picture of a newspaper prior to listing alternate uses.
There were 20 blank response boxes available to type in their answers. The page timer
automatically progressed to the next page after 130 seconds had elapsed, at which point

participants were prompted to complete measures of intrinsic motivation, performance
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satisfaction, task complexity, and task commitment that pertained to the completed AUT. At this
point, participants advanced to the next screen where they were randomised to one of the three
goal conditions. Participants allocated to the SMART goal condition were prompted to select,
using a 1 to 20 sliding scale, a specific yet achievable goal for the number of uses they believe
they could come up with for a household item based on their baseline performance with the
newspaper. Subsequently, participants were presented with the AUT instructions, followed by a
household item (paperclip) using the same procedure as the baseline test. On completion of the
second creative performance test, participants completed a manipulation check question ( “What
was your goal type?”).
2.6. Statistical Analysis

I assessed the primary study hypotheses using one-way analysis of covariance
(ANCOVA) within a regression framework in jamovi (The jamovi project, 2020). In this
statistical model, I included baseline creative performance as the covariate and condition as a
main effect on post-manipulation creative performance. Subsequently, I included the interaction
between condition and the moderator variables to examine the differential effects of goal types.
The statistical meaningfulness of these moderators was examined by comparing models with and
without the terms using the log-likelihood ratio test. My assumption testing prior to the main
analysis was informed by guidelines for ANCOVA (e.g., Field et al., 2012) and includes tests of
the independence of the covariate and experimental effect via ANOVA, homogeneity of
regression slopes, normality of residual variances via a Shapiro-Wilko test, and homogeneity of
variances between conditions via Levene’s test. I assessed the secondary study hypothesis using
equivalence tests via the TOSTER package in jamovi (The jamovi project, 2020) to provide

support for the absence of a meaningful difference in creative performance between open and
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DYB goals (Lakens et al., 2018). Informed by meta-analytic evidence for expected effect size
(e.g., Epton et al., 2017; McEwan et al., 2016) and effect size guidelines for individual
differences in research (Gignac & Szodorai, 2016), I considered an effect of d between -.20
and .20 (o = .05) as too small or statistically trivial for the purposes of the secondary study

hypothesis.
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Results
3.1 Descriptive Statistics and Assumption Testing
In total, 299 participants responded to the survey of which 52 participants were excluded
from the study due to eligibility issues (e.g., uninterpretable responses to dependent variable).
Participant characteristics are presented in Table 1.
Table 1

Participant Characteristics

Characteristics n % Mean Age SD
Gender

Male 111 44.90 28.74 10.37
Female 135 54.70 31.80 12.19
Gender variant 1 0.40 22

Education

Less than year 12 5 2.02

Year 12 or equivalent 74 29.95

Vocational qualification 16 6.47

Diploma 34 13.76

Bachelor degree 65 26.32

Postgraduate degree 15 6.07

Masters degree 32 12.95

Doctorate 6 2.43

Note: N =247

Shapiro-Wilk tests and visual inspections of Q-Q plots indicated that all standardised
residuals were normally distributed. Visual inspection of scatterplots supported the interpretation

of an approximately linear association between the covariate and outcome for each of the
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experimental groups. Levene’s test indicated that all groups had similar variances (p > .05).
ANOVAs confirmed the covariate was independent of the experimental effects (p > .05).
However, there was a statistically meaningful interaction between the covariate (baseline creative
performance [originality]) and the experimental condition (p < .05), which casts doubts on the
homogeneity of regression slopes. In such cases it is recommended that analysts compare the
ANCOVA model with a regression model that includes the interaction term (covariate *
experimental condition) for differences in interpretations (Leppink, 2018). This comparison is
reported in hypothesis testing to ensure robustness of findings.
3.2 Primary Hypothesis 1

I expected people who set open goals would deliver better creative performance when
compared with those who set SMART goals; this hypothesis was unsupported for both fluency
and originality. ANCOVA indicated there was no statistically significant difference between goal
conditions and creative performance for fluency, F(2, 243) = 1.91, p = .150, partial #°=0.015, or
originality, F(2, 243) = 0.39, p = .678, partial #°= 0.003. This interpretation was also consistent
across a moderated regression that included the interaction term (covariate [baseline originality]
* experimental condition), F(2, 241) = 0.47, p = .626, partial #°= 0.004. Mean fluency and
originality scores across goal conditions after controlling for baseline creative performance are

shown in Table 2.
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Table 2

Goal Condition Marginal Means Controlling for Baseline Creativity

95% C1

Condition Mean (SD) LL UL
Fluency

Open 3.553.43) 3.12 3.98
DYB 3.96 (3.39) 3.54 4.39
SMART 4.00 (3.41) 3.57 4.42
Originality

Open 2.40 (2.98) 2.03 2.78
DYB 2.66 (2.92) 2.29 3.03
SMART 2.51(2.93) 2.14 2.88

Note. CI = confidence interval; LL = lower limit, UL = upper limit.

3.3 Primary Hypothesis 2

I expected fluid intelligence would moderate the effect of goal types on creative
performance, such that the effect would be stronger when people have higher levels of baseline
cognitive ability (i.e., fluid intelligence). The inclusion of an interaction term to the ANCOVA
model did not support the hypothesis that fluid intelligence moderates the effect of goal types on
creative performance for both fluency, F(3, 240) = 0.872, p = .456, partial °=0.011, and
originality, F(3, 240) = 1.29, p = .278, partial #° = 0.016. The log-likelihood ratio test revealed no
statistically meaningful differences (p’s > .05) between models with and without the moderator
term. This interpretation was also consistent across a moderated regression that incorporated the
interaction term (covariate [baseline originality] * experimental condition), F(3, 238) = 2.25,

p =.083, partial °=0.028.
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3.4 Primary Hypothesis 3

I expected task complexity would moderate the effect of goal types on creative
performance, such that the effect would be stronger when people report lower levels of
subjective perceptions of task complexity. The inclusion of an interaction term to the ANCOVA
model did not support the hypothesis that perceptions of task complexity moderates the effect of
goal types on creative performance for both fluency, F(3, 240) = 0.886, p = .449, partial ° =
0.011, and originality, (3, 240) = 1.77, p = .154, partial #° = 0.022. Additionally, a log-
likelihood ratio test revealed no statistically meaningful differences (p’s > .05) between models
with and without the moderator term. This interpretation was also consistent across a moderated
regression that included the interaction term (covariate [baseline originality] * experimental
condition), F(3, 238) = 2.14, p = .096, partial #° = 0.026.
3.5 Primary Hypothesis 4

I expected intrinsic motivation would moderate the effect of goal types on creative
performance, such that the effect would be stronger when people report greater levels of goal
internalisation. The inclusion of an interaction term to the ANCOVA model rejected the
hypothesis that intrinsic motivation (o = .72) would moderate the effect of goal types on creative
performance for both fluency, F(3, 240) = 1.81, p = .147, partial #° = 0.022, and originality, F(3,
240) = 2.61, p = .052, partial #° = 0.032. The log-likelihood ratio test indicated that the addition
of the interaction term was statistically inconsequential (p 5 > .05) when compared with the
model that included direct effects only. This interpretation was also consistent across a
moderated regression that incorporated the interaction term (covariate [originality] *

experimental condition), F(3, 238) = 2.44, p = .065, partial #°= 0.030.
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3.6. Primary Hypothesis 5

I expected goal commitment would moderate the effect of goal types on creative
performance, such that the effect would be stronger when individuals report higher levels of
commitment to their goal. The inclusion of an interaction term to the ANCOVA model indicated
that goal commitment moderated the effect of goal types on creative performance for originality,
F(3,240) = 5.83, p <.001, partial #° = 0.068, but not for fluency F(3, 240) = 2.62, p = .052,
partial #° = 0.032. Specifically, participants who self-reported greater goal commitment produced
significantly higher creative performance for originality when using a DYB goal compared to
SMART and open goals. This moderation effect is shown in Figure 1. The inclusion of the
moderator in a log-likelihood ratio test was also revealed to be statistically meaningful for
originality in creative performance (p = .019), but not for fluency (p > .05). This interpretation
was considered consistent across a moderated regression that had the interaction term (covariate

[originality] * experimental condition), F(3, 238) = 6.34, p <.001, partial #°= 0.074.
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Figure 1. Moderating effect of goal commitment on creative performance (originality) by three

goal conditions (open, DYB, SMART).

3.7. Secondary Hypothesis

I expected the difference in creative performance between open and DYB goals would be
small and statistically inconsequential. Equivalence testing on the raw scores revealed the
difference in creative performance (fluency) between the open goal condition (M = 3.32, SD =
2.01, n=82) and the DYB goal condition (M =4.16, SD = 2.47) was statistically different from

zero, Welch’s #(157) =-2.40, p = 0.018, and not equivalent because the larger of the two p values
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(for upper equivalence bound d = .2) exceeded .05, #157) =-1.11, p = 0.866. Equally, the
difference in creative performance (originality) between the open goal condition (M =2.21, SD =
1.68, n = 82) and the DYB goal condition (M = 2.75, SD = 2.05) was statistically
indistinguishable from zero, Welch’s #158) =-1.85, p = 0.066, but not equivalent because the
larger of the two p values (for upper equivalence bound d = .2) exceeded .05, #157) =-0.56, p =
0.714. Thus, in terms of differences between open and DYB goal conditions, I was unable to
reject effects as large or larger than d = .2 for both originality and fluency in creative
performance. In other words, the effect of goal types (DYB, open) on fluency and originality in

creative performance are not statistically equivalent for the set equivalence bounds (d = + .2).
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Discussion

In this study, I experimentally tested the notion that striving to achieve an open goal
would optimise creative performance, relative to a focus on SMART goals (Hypothesis 1), and
this effect would be differentially influenced by four moderators (Hypotheses 2 to 5). A
secondary aim of this study was to test the hypothesis that open and DYB goals would be
equivalent in terms of creative performance. Hypotheses 1 to 4 were rejected, with partial
support for the moderating effect of goal commitment on originality in performance only
(Hypothesis 5). The secondary aim hypothesis was rejected. The finding that open, DYB, and
SMART goals had no significant effect on creative performance is at odds with current goal
setting theory, which considers SMART goals to be the most adaptive behavioural target for
human performance (Locke & Latham, 2002, 2013, 2019). These findings cast doubt over the
robustness of key tenants of Locke and Latham’s goal setting theory, such that open goals may
be equally as adaptive as SMART goals for certain behaviours or tasks.
4.1 Hypothesis Finding 1: Primary Hypothesis

The primary expectation tested in this study is that a focus on open goals would facilitate
better creative performance than SMART goals. Conceptually, when compared to specific goals,
vaguely defined goals (i.e., open or DYB goals) foster adaptive states (e.g., enjoyment,
commitment) and outcomes (e.g., persistence, performance) in creative domains because they
provide an unconstrained space to think broadly for ideas that is considered essential for new and
different ideas to emerge (Roskes et al., 2012; Stetler & Magnusson, 2015). In contrast to this
expectation, my analyses of the data indicated that the difference in creative performance
between people who focused on open, SMART, or DYB goals was small and incompatible with a

meaningful effect. Although my finding is at odds with the conceptualisation of goal setting in a
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creative domain, it is consistent with previous experimental work that compared open, SMART,
and DYB goals on performance outcomes in a physical activity context (e.g. Schweickle et al.,
2017; Swann et al., 2020). In contrast, and within a creative domain, my findings are inconsistent
with past empirical work that demonstrated vaguely defined goals (i.e., DYB goals) are superior
when compared to specific, difficult goals for optimal creative performance (e.g., Amabile &
Gryskiewicz, 1989; Amabile et al., 2002; Brun, & Saetre, 2009; Ringelhan et al., 2016).

There are two possible explanations for my findings. First, the self-driven nature of the
online methodology assumes participants interpreted the wording of the goal instructions
correctly, without any support or clarification from the researcher. In my study it appears this
assumption was partially violated with only 52%" of participants correctly identifying their goal
condition in the manipulation check posttest. It is possible that participants misunderstood the
instructions, and therefore defaulted to their preferred approach to setting goals for task
performance, which may have been incongruent with the experimental manipulation. This
interpretation is consistent with a body of evidence that suggests personality traits are associated
with a person’s natural approach to goal setting for optimal performance (e.g., Campbell &
Paula, 2002; Klein & Lee, 2006; Zweig & Webster, 2004). For example, Elliot and Thrash
(2002) found extraversion to be positively correlated with a person’s preferred approach to focus
on strategies to achieve a target outcome, whereas McCrae and Costa (1987) found neuroticism

to be strongly and positively correlated with a person’s preferred focus on the performance

! This figure is based on participants precisely reporting their goal type in the manipulation check (e.g.,
participants who wrote ‘specific goal’ for the SMART goal condition were measured as failing the
manipulation check). However, because the manipulation check did not state that participants needed to
record their goal type precisely, they were retained for data analysis unless their response was in no way
related to their goal type (e.g., responding ‘I don’t know”).
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outcome of a goal. Second, in contrast to previous work that has employed researcher generated
specific goals (e.g., Espedido & Searle, 2018; Shalley, 1991; Stetler & Magnusson, 2015),
participants in my study self-generated their target in the SMART goal condition making it
conceptually congruent with goal setting theory. In so doing, it is possible that they set a target
that maximised their self-efficacy by selecting the degree of challenge commensurate with their
capabilities, which in turn optimised their creative performance when compared to open and
DYB goal conditions — a notion consistent with goal theory (Locke & Latham, 2002).

Collectively, these findings support an interpretation that the goal conditions in my study
may be interacting with other psychological factors (e.g., personality traits and self-efficacy),
thereby functioning dissimilarly when compared to past empirical and conceptual work.
Ultimately, these possible interpretations make it difficult to draw definitive conclusions from
my data about the robustness of the primary tenant of goal setting theory in a creative domain.
4.2 Hypothesis Finding 2: Secondary Hypothesis

A secondary expectation tested in this study is that the difference in creative performance
between open and DYB goals will be small and statistically inconsequential. The conceptual and
empirical distinctions between open and DYB goals is an important consideration for goal
setting theory and practice, because each may only be optimal dependant on context.
Conceptually, open and DYB goals are broadly suggested to be similar concepts in that both are
vaguely defined goals that facilitate exploration of the problem space, which is an essential
dimension of goal types for optimising creative performance (Stetler & Magnusson, 2015;
Swann et al., 2020). Empirically, past scholarly work suggests there are minimal differences
regarding the adaptive nature of open versus DYB goals for cognitive and physical tasks (e.g.,

Hawkins et al., 2020; Swann et al., 2020). However, rejecting the null hypothesis in the absence
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of a meaningful effect provides little evidence for no effect all; researchers need to test the
expectation of statistical equivalence directly or use Bayesian statistics to evaluate the degree of
evidence in favour of the null (Lakens et al., 2018). Thus, this element of the current study
represents an important extension of past work on the equivalency between different types of
vague goals.

The findings reported here indicated that the difference in creative performance between
the open and DY B goal conditions were statistically different from zero and not equivalent for
fluency, and statistically indistinguishable from zero but not equivalent for originality.
Essentially, these findings indicate that there is a meaningful difference for both fluency and
originality in creative performance between open and DYB goals, when d of +.20 is considered
the smallest effect size of interest, in favour of the DYB target. A possible reason for the finding
of non-equivalence, even though both open and DYB goals are considered vaguely defined
goals, is that an open goal is conceptualised as a non-specific, exploratory goal with no objective
outcome (e.g., see how you do; Schweickle et al., 2017). In contrast, a DYB goal is considered
less flexible than the exploratory focus of an open goal because it remains anchored against a
marker of ‘best’ and therefore attaches an expectation of a high effort in the search for effective
strategies to complete the task (Hawkins et al., 2020). Therefore, it is possible that a DYB goal is
more amenable to creative performance when compared to an open goal because it has an
attached expectation of high effort. Kudrowitz and Dippo (2013) argue that the notion of high
effort is a requirement for a person to ‘push past’ common uses in the AUT to come up with
original, yet feasible uses for that item. It is therefore possible that in my study the higher effort
required for creative performance, and conceptual differences between goal types, resulted in a

meaningful difference between open and DYB goals, in favour of the latter.
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This contribution to the literature is important because to date, open and DYB goals have
not been empirically shown to function differentially, with no studies formally testing the
equivalency of these two goal conditions (e.g., Hawkins, 2020; Schweickle et al., 2017; Swann et
al., 2020). Nevertheless, it is important to acknowledge that firstly, the statistical power with a
sample size of 157 participants and equivalence bounds of + .20, assuming the true effect is zero,
was only 61% (80% power occurs for equivalence bounds of + .23), suggesting this finding was
only slightly above a chance occurrence. Secondly, from a practical standpoint, the difference
between the two goal conditions with reference to the number of original ideas generated was
only small, as shown in Table 2 in the results section.

4.3 Hypothesis Finding 3 (Moderation Effects)

Consistent with core tenants of goal setting theory (Locke & Latham, 2002) and a
substantial body of meta-analytic evidence (Donovan & Radosevich, 1998; Epton et al., 2017;
Neubert, 2009; Wood et al., 1987), I expected the effect of goal types on creative performance to
be strongest for individuals with higher cognitive ability, goal commitment, intrinsic motivation,
and who perceived the task to be low in complexity. In essence, when the most appropriate goal
is set for the context, these moderators are hypothesised to optimise the enactment of task
processes and strategies that underpin successful performance. First, ability is expected to
strengthen the effect of goals on creative performance because “people cannot attain goals if they
do not know how to do so” (Locke & Latham, 2019, p. 98). Given the context of creative
performance, I focused on fluid intelligence as a proxy for a person’s creative ability because
meta-analytic evidence suggests the best measurement of a person’s creative cognition, and by
extension their creative ability, is fluid intelligence; the ability to think and reason in abstract,

non-concrete terms (Kim, 2005). Second, increased task complexity is said to dampen the effects
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of goals on task performance because complex tasks require the simultaneous enactment of
multiple strategies; this information is typically absent from a specified goal, and therefore
provides insufficient information to guide performance. Third, internalised motivation is
hypothesised to strengthen the goal-performance association because people behave in ways that
are driven by interest and inherent satisfaction, which internally energises commitment to the
task and maximises task performance (Deci & Ryan, 2000). Finally, goal commitment is
expected to strengthen the effects of goals on performance because it maximises the mobilisation
of effort and ongoing persistence towards goal attainment (Locke & Latham, 2019).

Contrary to these expectations, I rejected the hypothesis that ability, task complexity, and
internalised motivation moderate the effects of goals on creative performance. However, the
analyses provided partial support for the moderating effect of goal commitment, specifically, that
the effect was meaningful only for DYB goals. My data demonstrated participants who self-
reported greater goal commitment produced significantly higher creative performance for
originality when using a DYB goal compared to SMART and open goals. This meaningful
finding is in direct contrast to a core tenant of goal setting theory (Locke & Latham, 2002) in that
goal commitment is stated to be strongest for specific, challenging goals (e.g., SMART goals).
One possible reason for this meaningful, yet conflicting finding to goal theory, is that specific,
challenging goals need to be realistic given the person’s ability for them to optimise performance
(Locke & Latham, 2002). Participants in my study, on average, set 7.46 alternate uses (SD =
2.98) as their target for performance in the SMART goal condition, when their average baseline
number of alternate uses was 4.40 (SD = 3.01). Thus, participants in the SMART goal condition
set as their target a goal that was 1.7 times greater than their baseline creative performance,

which may have been unrealistic for most individuals, resulting in a dampening of the
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effectiveness of SMART goals. By way of contrast, Shalley (1991) reported a 10% increase in
creative performance from a no goal condition to a specific, difficult goal condition. Relatedly,
the finding that only DYB goals functioned differentially when compared to open goals in terms
of goal commitment, when both are conceptualised as vaguely defined goals, and theoretically
should function similarly (Schweickle et al., 2017; Stetler & Magnusson, 2015; Swann et al.,
2020) may be due to a subtle yet important conceptual difference. Specifically, DYB goals are
considered less flexible than the exploratory focus of an open goal, because they remain
anchored against a marker of ‘best’ and therefore attach an expectation of a high effort in the
search for effective strategies to complete the task (Hawkins et al., 2020). This notion of high
effort is important because for people to produce novel ideas in the AUT “one must ‘push past’
and build upon the ideas generated first to arrive at less obvious ideas” (Kudrowitz & Dippo,
2013, p. 433). Therefore, it makes conceptual sense that when a person sets a DYB goal, with the
implied expectation of high effort, the ability to “push past” common alternate uses to come up
with novel ideas will be enhanced with an increasing commitment to the goal. However, an
exploratory open goal, without the implied ‘best’ appears not to be differentially effected by goal
commitment.

At first glance, the findings regarding the rejection of the moderating effects of ability,
intrinsic motivation, and task complexity on goal types appear to challenge core tenants of goal
theory, yet there are several methodological elements that need to be considered when
interpreting these findings. First, participants’ self-reported scores on these key moderators, on
average, fell around the midpoint of the scales used with limited variation; a common limitation
of online research when compared to face-to-face studies (Duffy et al., 2005). This

methodological limitation is suggested to artificially restrict a study’s data to reliably capture the
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full range of a variable (Dufty et al., 2005), which may explain why my study partially failed to
demonstrate differential effects of key moderators. Second, although there is sufficient reliability
and validity evidence for the Raven’s Standard Progressive Matrices as a measure of fluid
intelligence (Bilker et al., 2012; Raven, 2008), and by extension creative ability (Cheng,
Sanchez-Burks & Lee, 2008; Li et al., 2015), the Abbreviated Ravens Standard Progressive
Matrices (ARSPM) was used in the current study to reduce participant burden. Although the
ARSPM demonstrates strong correlations to the full Ravens test (» = .97; Bilker et al., 2012), it
may represent an insufficient operationalisation in the context of empirical tests of substantive
hypotheses in a creative domain. Therefore, in my study, the finding that ability had no
moderating effect of goal types on creative performance may be a result of an incomplete
measure of creative ability. Equally, in the context of the current study, there are potential
incongruences between the Raven’s test and the outcome variable (i.e., originality and fluency in
creative performance). For example, The Raven’s (and Abbreviated) Standard Progressive
Matrices is an indirect measure of a person’s creative ability (Sternberg & Kaufman, 2010). That
is, creative potential is inferred from a person’s fluid intelligence, rather than directly measured.
Sternberg and Kaufman (2010) argue that indirect measures of a person’s creativity reduces the
reliability to predict subsequent creative performance. Consequently, by using the ARSPM, my
study may not be reliably capturing a person’s creative ability to perform the experimental task.
Third, goal commitment, intrinsic motivation, and task complexity were assessed after baseline
testing yet prior to the experimentally manipulated performance. The assessment of these
moderator variables at this point in the procedures was designed to minimise the influence of
one’s experimentally manipulated task performance on these self-reports. Yet, presumes that the

baseline test was sufficiently representative of the experimental manipulation for the purpose of
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measuring these moderators. Collectively, therefore, these findings support the need for
additional tests of the differential effects of these core moderators of goals on creative
performance in future research.

4.4 Implications

Should these findings be replicated in future research, there are several potential
implications for practice. First, the finding of no differential effects of goal types on creative
performance casts doubt on the widely implemented approach of setting vaguely defined goals
for optimal creative performance. Specifically, the recent emergence of open goals in a physical
activity domain, and the finding that open goals are more adaptive when compared to specific,
difficult goals may not translate to being an optimal goal type in a creative domain. This casts
doubt over the ‘one size fits all” approach to simply using vaguely defined goals for optimal
creative performance across all creative domains.

Second, goal setting theory is not articulated to be domain specific. Instead, the theory
states specific, challenging goals are optimal for goal directed behaviour once appropriate task
strategies have been learnt (Locke & Latham, 2002, 2013, 2019). However, my analysis revealed
specific, difficult goals (i.e., SMART goals) were no more optimal than vaguely defined goals
such as open and DYB goals in a creative domain. My findings add to previous empirical work
that also found no difference in physical activity performance across these three goal states
(Schweickle et al., 2017; Swann et al., 2020). Collectively, these findings cast doubt over the
robustness of goal setting theory and the widely implemented use of SMART goals for optimal
target behaviour (Swann et al., 2020). Perhaps there is a need to consider personalised choice as

to which goal type, or their combination, is preferred for individuals and tasks.
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Third, an important extension of my study was the finding of non-equivalence between
open and DYB goals conditions. This evidence is important because it extends previous work in
which DYB and open goals have been found to function similarly (Schweickle et al., 2017;
Swann et al., 2020). The implication of revealing non-equivalence between the two goal
conditions casts doubt over the robustness of simply using the term “vaguely defined goals”
(e.g., Roskes et al., 2012; Stetler & Magnusson, 2015), without differentiating vaguely defined
goals into open, and DYB goal types for optimal creative performance. Put simply, the broad
brush approach of using a non-specific vague goal may not be best practise, and the
differentiation of open and DYB goals may provide a more optimal way of assigning goals types
for optimal performance in creative domains.

4.5 Limitations and Future Directions

There are limitations to my study which need to be considered when interpreting the
findings. First, participants were limited to two minutes for the AUT in order to reduce the
likelihood of them using search engines (e.g., Google) to generate solutions. However, Guilford
(1967) recommends that participants are provided with several minutes, or even no timeframe to
capture the full scope of one’s creativity. Empirical support for this proposition was
demonstrated by Kudrowitz and Dippo (2013) who observed that original ideas (alternate ideas
<10% of respondents gave) occurred, on average, after participants listed nine common
alternative ideas. It is therefore recommended in future studies that researchers utilise longer
timeframes for the AUT, in a lab based environment, to control for extraneous variables (e.g.,
using electronic search engines) in order to maximise the generation of creative performance.

Second, the measurement of creative performance using the AUT, specifically originality,

was based on previous work in which an original idea was operationalised as one that less than
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10% of participants listed (e.g., Guilford, 1967; Kudrowitz & Dippo, 2013). However, one
limitation to this approach is dichotomising originality based on an arbitrary 10%, when
creativity may best be conceptualised along a continuum (Cohen, 1989; McFadzean, 1998).
Future research should consider alternative ways of operationalising originality in creative
performance tasks to better capture its conceptualisation. Moving away from a binary yes/no
measure of originality, in order to observe more gradual differences in its dimension.

Third, meta-analytic data suggests creative performance is multidimensional (Ma, 2009),
being as a result of three distinct dimensions: (i) individual characteristics (e.g., personality,
intelligence, cognitive style), (ii) the creative process (e.g., the stages one uses to find a solution),
and (iii) the creative domain (e.g., music, arts, mathematics). Conceptualised as a
multidimensional concept, one may demonstrate high creative performance in one domain (e.g.,
alternate uses for common items), yet have differential performance in other creative domains
(e.g., art, science, music). Consequently, my study is limited to the creative domain utilised in the
AUT, and cannot more broadly address the effect that goal setting has on the taxonomy of
creative performance. It is therefore recommended future studies explore a wider range of
creative domains, and the effect that goal setting has more broadly on creative performance.

Finally, it is important to acknowledge that the design and test combination implemented
in this study was sufficiently powered for the primary research question regarding the effects of
goal types on creative performance, rather than for the moderation tests. This consideration is
important because the primary hypothesis was powered based on a medium effect size guided by
previous meta-analytic work (d = .34; Epton et al., 2017; d = .55; McEwan et al., 2016). Whereas
meta-analytical data indicates the differential effects of theoretical moderators on goal types is

small (e.g., d = .2; Epton et al., 2017), suggesting the current study was insufficiently powered to
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reveal small interactional effects between goal types and theoretical moderators. Power
simulations indicate that approximately 970 participants provide 80% power to detect effect sizes
of d > .20 that allows for a maximum Type II error rate of .05.

4.6 Conclusions

My study set out to test whether open goals would be optimal for creative performance
when compared to specific, difficult goals (i.e., SMART goals), and differentially effected by
proposed moderators of goal setting theory. Additionally, I set out to reveal if DYB and open
goals would be equivalent in their adaptability to creative performance. The findings reported
here are in contrast to previous research that demonstrated the adaptive nature of vaguely defined
goals on target behaviour in a creative context. My study instead found no differences between
goal types for creative performance, which casts doubt over the efficacy for setting vaguely
defined goals in a creative context. Furthermore, my results were unable to support the main
tenant of goal setting theory that states specific, difficult goals are most optimal for human
performance (Locke & Latham, 2002).

I also revealed that the proposed moderators from goal setting theory had no differential
effects of goal types on creative performance — although most likely underpowered — except for
goal commitment moderating the effect of DYB goals on originality in creative performance.
However, although my study is unable to support the main tenants of goal theory, it was limited
by a number of methodological features such as administering an experimental control via an
online platform; a necessary approach due to imposed restrictions brought about by a global
pandemic, and the requirement for a large sample size to adequately power the primary

hypothesis.
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One important extension of my study was the finding of non-equivalence between DYB
and open goals, which is the first study to offer empirical evidence to suggest DYB and open
goals function differentially in a creative domain. However, future research is needed to address
the limitations of my study, and to further investigate the core tenants of goal setting theory in a

domain that is amenable to vaguely defined goals, such as creativity.
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Appendix A
Qualtrics Survey: Experimental Manipulations

Smart Goal Condition

Setting specific yet challenging goals are one way to achieve optimal outcomes in
life. Thinking of your previous performance on the alternate uses task, generating
non-obvious uses for a newspaper, please use the scale below to choose a specific
goal for a repeat of this task (with a different everyday item) that is challenging yet
realistic for you to achieve in 2 minutes. We want you to focus on achieving this goal
in the next task.

i 2 3 4 565 6 7 8 9 10 11 12 13 14 15

Number of non-

obvious uses for a .
basic household
item

On the following page, you will be presented with an image of an everyday item. Your
task is to think of and list down non-obvious uses for that item.

This time around we want you to focus on achieving the specific goal you chose on
the previous page, which is commonly referred to as a "SMART goal".
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In the boxes below, please list down non-obvious uses for a paperclip. Remember,

your focus is on the SMART goal you chose on the previous page. You have 2

minutes to achieve this goal.

MNon-obvious use 1

Non-obvious use 2

Non-obvious use 3

Non-obvious use 4

MNon-obvious use 5
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Open Goal Condition

On the following page, you will be presented with an image of an everyday item. Your
task is to think of and list down non-obvious uses for that item.

This time around we want you to focus on what is referred to as an "open goal", that
is, see how many uses you can generate for this everyday item in 2 minutes.

In the boxes below, please list down non-obvious uses for a paperclip. Remember,

your focus is on an open goal, that is, to see how many uses you can generate in 2
minutes.

Non-obvious use 1

Non-obvious use 2

Non-obvious use 3

Non-obvious use 4

Non-obvious use 5
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Do-Your-Best Goal Condition

On the following page, you will be presented with an image of an everyday item. Your
task is to think of and list down non-obvious uses for that item.

This time around we want you to focus on what is referred to as a "do your best
goal". That is, do your best in 2 minutes to list down as many non-obvious uses for
this everyday item as you can.

-

In the boxes below, please list down non-obvious uses for a paperclip. Remember,
your goal is to do your best in 2 minutes to list down as many non-obvious uses for a
paperclip as you can.

Non-obvious use 1

Non-obvious use 2

Non-obvious use 3

Non-obvious use 4

Non-obvious use 5



