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Abstract

Creative thinking, recognized as a fundamental life skill, is a complex process influ-
enced by cognitive load. While literature has addressed the integration of cognitive
load theory into creative thinking research, a comprehensive synthesis is lacking. To
address this gap, we conducted a systematic review and deductive thematic analy-
sis, drawing from 33 eligible articles sourced from Web of Science (WoS), the Edu-
cational Resources Information Center (ERIC), and Scopus electronic databases.
Thematic analysis identified diverse roles of cognitive load within creativity stud-
ies, including mediator, moderator, independent variable, dependent variable, and
as a component of the theoretical framework. Management strategies for cognitive
load in creativity research involve the use of external resources, environmental inter-
ventions, and self-regulation. Methodological considerations regarding internal and
external validity are also discussed. This review offers implications for researchers
and practitioners, informing future research directions and contributing to the effec-
tive management of cognitive load in creative thinking practices.

Keywords Cognitive load theory - Creativity - Creative thinking - Systematic review

Introduction

The innate ability to think creatively has favored humans in achieving novel and
useful creations across art, science, and technology, as well as in addressing eve-
ryday challenges. Creative thinking is considered a complex cognitive activity
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involving a divergent process in which a variety of ideas are generated, followed
by a convergent process in which ideas are evaluated (Amabile, 1988; Harvey
& Kou, 2013; Sweller, 1988). This dual process heavily relies on information
processing that requires cognitive resources such as working memory capacity
(WMC), and the retrieval of information from long-term memory (LTM) to pro-
duce ideas that are both novel and useful.

A cognitive factor related to creative thinking is cognitive load. Cognitive
load theory (CLT) (Sweller, 1988) acknowledges the limited capacity of work-
ing memory when processing new and complex information, as well as the use of
cognitive schemas—chunked elements of information—stored in LTM to assist
information processing in working memory. Traditionally, CLT distinguishes
three types of cognitive load: intrinsic load, associated with task complexity;
extraneous load, related to the way information is presented; and germane load
which regards about the integration of new information with previously acquired
knowledge. Scholars have extensively studied the effects of the three types of
load on complex activities such as learning tasks (Sweller et al., 2019). However,
less clear is the impact that these types of loads may have on complex tasks such
as those demanding creative thinking (Redifer et al., 2019; Jenni L Redifer et al.,
2021).

Creative thinking involves balancing two seemingly contradictory aspects, nov-
elty, and usefulness (Leung et al., 2018; Miron-Spektor & Erez, 2017). On one hand,
creativity encourages thinking in unconventional ways through a divergent process,
which can lead to highly novel but not immediately practical ideas. On the other
hand, it also involves a convergent process to make these novel ideas useful and fea-
sible in real-world scenarios. Moreover, the management of information during both
convergent and divergent processes heavily depends on the limited capacity of work-
ing memory, as well as the transfer of organized information from LTM (e.g., ideas,
knowledge, concepts, and task representations). Consequently, when cognitive load
exceeds the capacity of working memory, it is expected that intrinsic, extraneous,
and germane load exerts an influence, to some extent, on creative thinking indicators
such as fluency, flexibility, originality, feasibility, and appropriateness.

Sweller (2009) initially established the relationship between CLT and human
creativity. In his review, Sweller employs a cognitive architectural framework to
explain the creative process through evolutionary theory, in which randomness ena-
bles the emergence of novelty. By combining the fundamental concepts of human
cognitive architecture and evolutionary principles, Sweller advocated for empirical
research on cognitive load in the creativity context. Since then, the explanatory role
of cognitive load in creative thinking has been examined across different perspec-
tives. While some studies have only introduced cognitive load as a concept in their
theoretical frameworks to explain the intricate dynamics between cognitive pro-
cesses and creativity (Christensen, 2004, 2005; Elsbach & Hargadon, 2006; Gar-
buio & Lin, 2021), other studies have manipulated cognitive load through various
interventions to determine its direct (Aldalalah, 2021; Sun et al., 2014) or mediating
effect (Y.-C. Chen et al., 2022a, 2022b; Hao et al., 2015; Pacauskas & Rajala, 2017)
on creative performance. Despite scholars’ interest in investigating this relationship,
there remains no synthesis of the existing literature. Thus, the primary objective of
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our study is to conduct a systematic literature review to investigate the following
research question:

What is the relationship between cognitive load and creative thinking?

To address this question, the current study conducts a thematic analysis explor-
ing: (i) What are the different roles played by cognitive load in theoretical frame-
works of studies addressing creativity? (ii) What strategies have been proposed for
managing cognitive load during creative tasks? and (iii)) What methodological con-
siderations should be considered when studying the relationship between cognitive
load and creativity?

Theoretical Framework
Creative Thinking

Creative thinking is a cognitive process that generates thoughts, answers, or prod-
ucts that are both original and useful (Guilford, 1950; Mednick, 1962; Sternberg,
1985). It is a process associated with complex problem-solving because creative
problems possess characteristics such as novelty, ill-definition, complexity, and
openness (Mumford & Mclntosh, 2017; Mumford et al., 1991), which challenge
individuals to think innovatively and generate unique solutions. Consequently, crea-
tive thinking pushes the boundaries of conventional thinking and encourages indi-
viduals to explore new avenues and possibilities. In addition, it comprises a dual
thought process involving both divergent and convergent thinking (Benedek et al.,
2012; Dietrich & Kanso, 2010). Divergent thinking breaks away from conventional
thought patterns to generate multiple ideas (Guilford, 1956), while convergent think-
ing uses an inductive process to select and integrate ideas into high-quality creative
outcomes (Liu, 2016).

Individual characteristics, including expertise, intelligence, and the ability for
divergent thinking, influence success in complex cognitive tasks related to crea-
tive thinking (Vincent et al., 2002). The diverse factors influencing creative output
lead to a fundamental question: What serves as the basis for individuals to produce
innovative solutions to problems? (Mumford et al., 2009). The continuous search
for an answer to this question is essential to designing new strategies to develop,
assess, and manage creative individuals (Scott et al., 2004; Vessey & Mumford,
2012). Consequently, scholars have advocated for identifying the creative thinking
processes relevant to the generation of creative problem solutions, such as problem
definition, information gathering, concept/case selection, conceptual combination,
idea generation, idea evaluation, implementation planning, and adaptive execution
(Dewey, 1910; Mumford et al., 1991). Furthermore, scholars have studied the abil-
ity of creative thinking processes to predict performance during creative problem-
solving activities. The effective execution of creative thinking processes not only
predicts creative performance in jobs where creative thinking is of utmost impor-
tance (Mumford et al., 1997) but also contributes to predicting performance beyond
what can be anticipated by basic abilities such as intelligence and divergent thinking
(Vincent et al., 2002).

@ Springer



24 Page4of47 Educational Psychology Review (2024) 36:24

Determining the originality of responses during a creative problem-solving
activity is a complex cognitive process. First, it requires the ability to recall stored
information from LTM to generate a broad range of ideas. The more ideas that are
generated the greater the pool of options to assess for originality. Furthermore, it
entails tracking ideas as they emerge, along with the assessment of their novelty
compared to previous concepts or notions (Redifer et al., 2019). Since this dual cog-
nitive demand plays a key role in creative thinking and problem-solving contexts,
it requires a delicate equilibrium between divergent and convergent thinking pro-
cesses. Divergent thinking, facilitated by disinhibition, leans on associative thinking,
flexibility, and an openness to new experiences. Its objective is to produce numerous
ideas by exploring various directions, forging connections, and transcending con-
ventional boundaries (Benedek et al., 2012; Dietrich & Kanso, 2010). On the other
hand, convergent thinking relies on critical thinking, inhibition, and pattern recog-
nition aiming to refine and synthesize ideas into workable solutions (Baas et al.,
2008). Collectively, these cognitive tasks involve multiple steps or components that
require mental effort. They heavily rely on working memory, which is a cognitive
function responsible for temporarily holding and manipulating information in our
minds (Beaty et al., 2014; Lee & Therriault, 2013; Redifer et al., 2019).

Cognitive Load Theory

Grounded in the framework of human cognitive architecture, CLT assumes that cog-
nitive structures, such as working memory and LTM, are organized to facilitate the
processing of information elements (Sweller, 2009). An element constitutes a unit
of information that an individual needs to learn or understand or a cognitive schema
that has already been acquired and processed (Sweller et al., 2019). CLT emphasizes
the notion that working memory has a limited capacity, meaning that if the elements
requiring simultaneous processing in working memory surpass its limitations, cog-
nitive overload is likely to occur. When working memory becomes overloaded, indi-
viduals may need to draw upon their repository of knowledge stored within LTM to
effectively deal with novel and complex information (Sweller, 2003). Furthermore,
as expertise within a specific domain develops, knowledge is not only constructed
but also automated within cognitive schemas. These schemas serve as cognitive
frameworks that organize and store information within LTM, thereby simplifying
the management of information and its seamless integration into working memory.
CLT considers three distinct categories of load: extraneous, intrinsic, and ger-
mane. Extraneous cognitive load arises from non-task-related factors, such as irrel-
evant information introduced by task representation or instructional material design.
The development of this theoretical framework predominantly centered on reducing
extraneous load (Tarmizi & Sweller, 1988). Thus, experimental studies were dedi-
cated to scrutinizing the effects associated with extraneous load reduction. Conse-
quently, CLT proposed a variety of instructional techniques, including substituting
conventional learning tasks with goal-free tasks (Sweller & Levine, 1982), present-
ing comprehensive worked examples incorporating complete problem solutions
(Sweller & Cooper, 1985), presenting partial problem solutions for completion (Van
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Merrienboer & Krammer, 1987), integrating complementary information sources to
mitigate split attention (Tarmizi & Sweller, 1988), avoiding the inclusion of redun-
dant information sources (Chandler & Sweller, 1991), and deploying multimodal
information sources for task presentation, encompassing both auditory and visual
modalities (Mousavi et al., 1995).

These instructional procedures worked under the assumption that diminishing
cognitive load, particularly represented by extraneous load, would enhance learning
outcomes. However, empirical investigations concerning the worked example, split-
attention, or redundancy effect studies unveiled a surprising nuance: reducing extra-
neous load positively influenced learning outcomes only when confronted with high
task complexity (Sweller & Chandler, 1994). This fundamental revelation prompted
the integration of intrinsic cognitive load into the theoretical framework.

Intrinsic cognitive load describes the load imposed by various elements of infor-
mation interacting simultaneously in working memory. In other words, intrinsic
load arises from the innate complexity of a task and the knowledge required for its
comprehension. Empirical studies have explored the ramifications of increasing or
decreasing element interactivity within learning tasks. In scenarios where the inher-
ent complexity of the information is low, increasing element interactivity through
instructional variability heightens the likelihood of knowledge construction. This
approach enables individuals to recognize resembling features across different prob-
lem situations (Paas & Van Merriénboer, 1994). Conversely, Pollock et al. (2002)
postulated that in cases where the inherent complexity of the information is high,
diminishing element interactivity by initially presenting task features in isolation,
followed by introducing fully integrated information, can enhance the learning
process.

Based on findings derived from the reduction of extraneous load and variations
in intrinsic load, the theoretical framework introduces a distinct concept to account
for the intentional cognitive effort required for learning (Sweller et al., 2011a). This
concept is known as “germane cognitive load,” representing the effort individu-
als invest in organizing and integrating new, relevant information with their exist-
ing knowledge. Germane load contributes to establishing meaningful connections
between working memory and LTM. However, unlike extraneous and intrinsic load,
empirical studies examining variations of germane cognitive load are noticeably
absent. Instead, instructional techniques have been proposed under the assumption
that an increase in germane load yields positive effects on learning outcomes. Some
of these techniques involve encouraging self-explanations (Chi et al., 1989; Grofle &
Renkl, 2007; Renkl & Atkinson, 2016) and identifying and rectifying errors (Grofie
& Renkl, 2007).

Initially, CLT assumed that the cumulative sum of intrinsic, extraneous, and ger-
mane load constituted an overall cognitive load, with instructional development
efforts aimed at keeping this total load within the constraints of working memory.
However, a recent debate among researchers has emerged regarding whether ger-
mane load is a component of intrinsic cognitive load (Kalyuga, 2011; Sweller et al.,
2011b). Within this contemporary perspective, the germane load’s function is no
longer to impose an additional load but rather to direct working memory resources
toward processing the essential, interrelated elements of information necessary to
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manage intrinsic load effectively. This suggests a conceptual relationship between
germane and intrinsic load. Consequently, under this latest approach of CLT, the
total cognitive load is primarily determined by intrinsic and extraneous load, empha-
sizing the need for instructional design to reduce extraneous cognitive load. This
reassignment of cognitive resources, now referred to as germane resources, enables
more focused support for managing intrinsic cognitive load (Sweller et al., 2019).

Cognitive Load and Creative Thinking

CLT distinguishes between two dimensions in its construct conceptualization: causal
factors and assessment factors. Factors that affect cognitive load include the task
environment and subject characteristics. Factors that can be used to assess cogni-
tive load include mental load, mental effort, and performance. Examining the poten-
tial links between creative thinking and these causal and assessment factors of CLT
serves as a foundational approach upon which it is possible to elucidate the com-
plexities surrounding the relationship between cognitive load and creative thinking.

Causal Factors: Task and Subject Characteristics

Certain aspects of the task environment, such as novelty, time pressure, and punitive
consequences for errors, are suggested to increase the cognitive load (Paas & Van
Merriénboer, 1994), especially in time- and performance-pressured situations. In
parallel, complex tasks requiring skill variety, significance, identity, autonomy, and
feedback are suggested to promote creative thinking (Oldham & Cummings, 1996).
However, research concerning the link between creativity and factors like time pres-
sure and rewards has yielded mixed results (Amabile et al., 1986; Baer & Oldham,
2006; Eisenberger & Rhoades, 2001; Ohly & Fritz, 2010). Other scholars highlight
the nuanced, context-dependent nature of the relationship by suggesting that tying
rewards to performance pressure may enhance intrinsic motivation and creativity
(Eisenberger & Aselage, 2009).

These task characteristics suggest that cognitive load, especially in complex and
meaningful tasks, can potentially stimulate creativity. Similarly, the physical envi-
ronment can also influence cognitive load and creativity. Elements like noise and
temperature are often seen as potential distractions that can increase extraneous cog-
nitive load and, in turn, hinder creative thinking (Mille et al., 2022; Paas & van Mer-
riénboer, 2020). However, elements in the environment, such as visual or auditory
stimuli, hold the potential to serve as sources of inspiration, thereby fostering and
enhancing creativity (Goldschmidt & Smolkov, 2006).

In terms of subject characteristics, expertise, motivation, and affect are typically
studied as factors that influence cognitive load and creativity. First, expertise in CLT
typically reduces intrinsic cognitive load by employing organized cognitive schemas
(Kalyuga, 2009). However, in the context of creative thinking, expertise leverages
existing knowledge for novel connections but may also inhibit remote associations
and creative flexibility (Chiu et al., 2013; Crilly, 2015).
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Second, motivation, which serves as the driving force behind task processing and
creative solution generation, plays a crucial role. In cognitive load studies, moti-
vation, task relevance, and perceived value encourage learners to invest cognitive
effort (De Backer et al., 2022; Paas et al., 2005). In creative thinking, intrinsic and
avoidance motivations promote effortful thinking (Grant & Berry, 2011; Roskes
et al., 2012).

Finally, affect, including positive and negative emotions, is linked to motivation
and may influence cognitive resources. Mixed findings underscore the complex rela-
tionship between affect and both learning and creativity (Baas et al., 2008; Fraser
et al., 2012). Recent scholarly interest has focused on exploring the intricate rela-
tionship between negative affect, cognitive effort, and creativity (Jung & Lee, 2015;
Nijstad et al., 2010). This line of inquiry suggests that negative mood states can
enhance creative fluency and the originality of ideas by stimulating individuals to
engage in more effortful, systematic, and analytical thinking to address perceived
problematic situations.

Assessment Factors: Mental load, Mental Effort, and Performance

The CLT framework distinguishes between three measurable factors for assessing
cognitive load: mental load, mental effort, and performance. Understanding these
assessment factors becomes particularly crucial in the context of creative thinking.
Mental load is an assessment factor that centers on the characteristics of a task, spe-
cifically, the load imposed by the level of element interactivity and the complexity
of a task (Gopher, 2013). Creative tasks often impose a high mental load due to their
inherently ill-structured or insight-based nature. They are characterized by ambigu-
ity, multiple potential solutions, and a lack of clear rules or procedures for solving
them (Simon, 1973). Therefore, when individuals engage in creative problem-solv-
ing, they must address complex, open-ended scenarios that require them to explore
various possibilities, thinking both divergently and convergently, to generate novel
and useful ideas.

Furthermore, in the context of creative thinking, mental effort becomes pertinent
as it refers to the amount of cognitive resources individuals require to deal with task
representation. This subjective experience may vary depending on individual dif-
ferences, task complexity, or expertise level (Sweller et al., 2011a). Essentially, the
higher the mental load, the greater the perception of mental effort. Therefore, as
individuals tackle creative tasks, they not only face a high mental load due to the
inherent complexity but also exert considerable mental effort in generating novel
solutions. The cognitive processes involved in creative thinking, such as problem
definition, conceptual combination, idea generation, and idea evaluation, demand
significant cognitive resources and effort. Creativity researchers introduced the
concept of “creative effort” to describe the in-depth thinking processes individuals
engage in while solving creative problems (Blohm et al., 2016; Nijstad et al., 2010).
According to Baas et al. (2013), engaging in a persistent thinking style typically
demands a greater degree of creative effort, as it allows individuals to fully explore
the potential of an idea and refine it over time.
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Performance, another assessment factor reflecting cognitive load, can be deter-
mined in creative thinking through a variety of indicators assessing creative out-
comes. These indicators include dimensions such as novelty, flexibility, fluency, and
quality, among others (Ranjan et al., 2018). Novelty refers to the ability to produce
original and unique ideas, while flexibility is the capacity to shift between different
perspectives or viewpoints when exploring solutions. Fluency measures the capabil-
ity to brainstorm a large quantity of ideas. These indicators are commonly associated
with divergent thinking processes. In parallel, convergent thinking, focused on eval-
uating and selecting the best solution, is primarily associated with indicators such as
feasibility, quality, or appropriateness. Cognitive load may exert a notable influence
on creative thinking performance—either by limiting the capacity to explore novel
ideas and exercise flexibility, while also impeding the quality of decision-making in
convergent thinking, or by reducing cognitive load to free up mental resources, pro-
moting creative exploration and thoughtful evaluation.

Methods
Search Strategy

Following the Preferred Reporting Items for Systematic Reviews and Meta-Analy-
ses—PRISMA (Braun & Clarke, 2006), we conducted a comprehensive review of
the literature to explore how scholars have examined cognitive load in the field of
creativity. To align with the study’s objectives and research questions, we devel-
oped a protocol that specifies the search terms, information sources, and eligibility
criteria.

After conducting an initial review of the conceptualizations of cognitive load and
creativity, we compiled a list of terms describing each construct. Then, we retrieved
data from the Educational Resources Information Center (ERIC), Web of Science
(WoS), and Scopus electronic databases. The detailed electronic search strategy for
each database is provided in Table 1. We conducted the search on January 5, 2023,
with specific restrictions, including document type and language, as quality criteria
for the initial search. We limited results to full-text, peer-reviewed English articles
published between 1988 and the beginning of January 2023.

Eligibility Criteria

We screened articles identified through the database search for inclusion based
on specific eligibility criteria, which included the following: (a) full-length peer-
reviewed articles that described and explored the relationship between cognitive
load and creativity, offering insights, evidence, or discussions on their interaction;
(b) research articles written in English; (c) articles presenting original data, either
through empirical (i.e., qualitative, quantitative, or mixed methods) or non-empirical
(i.e., theoretical) study designs; and (d) we did not pace restrictions on the popu-
lation under investigation. Additionally, we excluded studies if they (a) primarily
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addressed topics unrelated to the interplay between cognitive load and creativity or
exclusively focused on either cognitive load or creativity; (b) were published before
1988; (c) were published in languages other than English; and (d) were reviews,
meta-analyses, commentaries, conference papers, or book chapters. We limited the
publication date because CLT was initially introduced in 1988 by John Sweller.
Since then, the theory has become influential in education and has expanded into
other research areas, including creativity. We excluded commentaries, conference
papers, and book chapters as they might not undergo the same rigorous peer review
as full-length research articles. Additionally, we excluded meta-analyses and reviews
as they typically do not present primary research findings but rather summarize or
comment on existing research.

Selection Process

The selection process involved reviewing and coding 33 articles, as illustrated in
Fig. 1. The figure summarizes the steps and indicates the number of studies included
and excluded at each stage using the PRISMA flow diagram. Initially, we conducted
a comprehensive search across multiple electronic databases using specific search
strings and limits, resulting in a pool of 2479 articles. Then, we added references
from articles identified through the database search to EndNote and removed 1010
duplicate articles. After that, we exported information from the remaining 1469
articles, including the title, abstract, authors, and year of publication, to an Excel
spreadsheet. Subsequently, we screened the titles and abstracts, categorizing them
as “Included” if they met the established eligibility criteria, “Undecided” if there
were doubts regarding criteria fulfillment, or “Excluded” if they failed to meet the
criteria. As a result, we excluded 1365 articles from the study because their abstracts
did not directly describe the exploration of both cognitive load and creativity in their
research.

After the initial selection, we downloaded the full text of 104 articles. Despite
extensive efforts to locate them through alternative sources, it was not possible to
access two articles, i.e., Kompa and Mueller (2022), Yu and Choi (2022). Subse-
quently, we conducted a careful reevaluation of the eligibility criteria. Out of the
102 retrieved articles, we excluded 26 because they primarily addressed topics unre-
lated to the interplay between cognitive load and creativity. Additionally, we dis-
carded another 27 articles as they exclusively focused on cognitive load, and 10 arti-
cles solely concentrated on creativity. Furthermore, we excluded six records because
they corresponded to book chapters (Briggs et al., 2015; Edyburn, 2015; Wyeld,
2016), meta-analyses (Nijstad et al., 2010; Pacauskas & Rajala, 2017), and review
articles (Sweller, 2009).

We conducted the screening procedure independently, achieving a success-
ful inter-rater agreement of 95% for the title and abstract screening, and 93.8% for
the full-text screening. Additionally, we resolved discrepancies through discussion.
Although we considered involving a third reviewer in cases where consensus could
not be reached, it proved unnecessary as we effectively reached agreement.
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Identification of new studies via databases and registers
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Fig. 1 PRISMA flow diagram of the study selection process. Note. We generated the flow diagram using
the Shiny app tool in accordance with the PRISMA 2020 standards (Haddaway et al., 2022)

Thematic Analysis

Our systematic review utilizes deductive thematic analysis with the assistance of
NVivo software. To ensure the rigor and consistency of the coding procedure, we
meticulously followed a step-by-step guide for thematic analysis established by
Braun and Clarke (2006). Throughout this process, we engaged in collaborative dis-
cussions to resolve disagreements and reconcile any inconsistencies until we reached
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a consensus. The analysis unfolded across six distinct phases, each contributing to a
comprehensive understanding of the data. In the first phase, we immersed ourselves
in the content by carefully reading the selected articles during the screening pro-
cess, data extraction, and qualitative appraisal. In the second phase, we developed a
coding framework. During this step, we extracted data to create codes around three
main themes: (a) content discussing the relationship between cognitive load and cre-
ativity, (b) information suggesting mechanisms for cognitive load management, and
(c) content discussing methodological issues. Subsequently, we named the initial
codes generated with descriptive labels that capture the essence of each theme. For
instance, we categorized content discussing the relationship between cognitive load
and creativity under the code titled “Speaking Out Ideas Lead to Higher Cognitive
Load and Reduces Fluency” We created the code “Social Environment Support” for
content suggesting mechanisms for cognitive load management, and “Self-Reported
Creativity Measurement” to categorize content discussing methodological issues.

In the subsequent three phases, we conducted iterative content coding to identify
data patterns. This process involved reviewing all extracted codes within each theme
and determining whether they coherently formed patterns that could be combined
into sub-themes. as a result, sub-themes within (a) theme emerged, including cog-
nitive load as an independent variable, as a dependent variable, as a moderator, as
a mediator, and as a factor in the theoretical framework. in theme (b), sub-themes
such as using external resources, intervention of the environment, and self-regula-
tion emerged, while theme (c) produced sub-themes that focused on internal and
external validity. In the final phase of the analysis, we reported the qualitative results
in-depth within the “Results” section of our review.

Results
Study Characteristics

Appendix presents the main characteristics of the included studies. The results indi-
cate that scholars have explored cognitive load in the field of creativity from 2004 to
2022. Figure 2 depicts the increasing attention given to investigating the relationship
between cognitive load and creativity over the past decade. Researchers from various
disciplines have actively contributed to this field, highlighting its interdisciplinary
nature. In terms of specific research contexts, we identified five distinct domains:
psychology (32.4%), education (26.5%), design (20.6%), management (17.6%), and
marketing (2.9%). Among these domains, design is the only one conceptualized as
a creative activity, involving problem-solving, exploration of problem spaces, and
generation and evaluation of solutions (Goldschmidt, 2014; Simon, 1988). The goal
of design is to produce outcomes that meet human needs. In our review, studies from
the design domain mainly focused on devising functional and meaningful solutions
for product design problems.

The reviewed studies employed diverse research designs, with the majority using
empirical research designs (n=31), followed by studies with a theoretical design
(n=2). Scholars recruited participants with various occupational backgrounds for
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data collection in experimental and cross-sectional design studies. These partici-
pants included industry employees (n=3), police officers (n=1), school students
(n=5), and university students (n=19). However, four studies did not specify the
academic or practical background characteristics of participants. Among the stud-
ies involving university students, most of them targeted participants from specific
academic programs, including architecture (n=1), psychology (n=3), engineering
(n=15), management (n=1), and education (n=1). In contrast, two studies reported
recruiting university students from a wide range of disciplines, and six studies did
not specify the majors of the students. Additionally, participants performed various
types of tasks during the experimental procedures. The most frequently used tasks
included product design tasks (n=7), alternative uses tasks (n=7), and the pres-
entation of specific scenarios for creative problem-solving (n=4). Furthermore, a
subset of studies focused on addressing creative insight problems (n=4).

In terms of the types of cognitive load addressed, researchers most frequently
investigated intrinsic load (n=11). They measured it either directly through self-
reported mental effort ratings or manipulated it by varying sensory inputs or enhanc-
ing writing skills. Scholars also commonly focused on extraneous load (n=10) and
often manipulated it through secondary tasks that involved memorizing numbers or
presenting learning materials through audiovisual methods. Some studies simultane-
ously addressed intrinsic and extraneous load (n=25) by using self-reported scales
based on these two dimensions of cognitive load. Other studies primarily used sec-
ondary task techniques aimed at measuring overall cognitive load, which includes
both intrinsic and extraneous cognitive load. Additionally, some studies used

@ Springer



24 Page 14 of 47 Educational Psychology Review (2024) 36:24

physiological measures like EEG or ICG to investigate both intrinsic and extraneous
aspects. Studies that addressed intrinsic, extraneous, and germane load simultane-
ously used self-reported questionnaires that included items assessing each type of
load (n=4). Only one study addressed germane load by directly or indirectly manip-
ulating prompts.

Regarding creativity measurement, the majority of studies used outcome scores
to assess various dimensions within the creativity construct (n=18). Most of these
studies solely focused on assessing dimensions associated with divergent think-
ing, such as fluency, flexibility, and originality (n=10). A subset of studies (n=28)
also considered convergent thinking dimensions, such as appropriateness, quality,
and functionality, alongside divergent thinking dimensions. Therefore, these stud-
ies considered for both divergent and convergent thinking within their assessments
of creativity scores. Other researchers employed more standardized evaluations of
participants’ creative thinking, such as the Torrance Creativity Test (n=1) to assess
divergent thinking or the Remote Association Test (n=3) for convergent thinking.
Furthermore, studies used validated scales (n=6) to measure participants’ subjec-
tive experiences and beliefs related to creativity. These scales assessed different
aspects of creativity, including work creativity, experience, implicit theories of crea-
tivity, creative self-efficacy, creative achievement, and product semantics.

Quality Appraisal

The included studies consisted of empirical studies (n=31) and non-empirical stud-
ies (n=2). Empirical studies featured diverse research designs, including quantita-
tive randomized designs (Baas et al., 2013; Blohm et al., 2016; Bose et al., 2013;
Y.-C. Chen et al., 2022a, 2022b; Christensen, 2004; Chuderski et al., 2021; Cseh
et al., 2016; De Dreu et al., 2012; Hao et al., 2015; Jung & Lee, 2015; Kleinkorres
et al., 2021; Mille et al., 2022; Mohamed-Ahmed et al., 2013; Redifer et al., 2019;
Jenni L Redifer et al., 2021; Rodet, 2022; Roskes et al., 2012; Weatherford et al.,
2021), non-randomized designs (Aldalalah, 2021; Bitu et al., 2022; H. Chen et al.,
2022a, 2022b; Christensen, 2004, 2005; Hao et al., 2014; Kassim et al., 2014; Mao
et al., 2022; Nguyen & Zeng, 2014, 2017; Shemyakina & Nagornova, 2019; Sun
et al., 2014, 2016), quantitative descriptive designs (Jung & Lee, 2015; VerPlanck,
2021), and mixed methods (Kassim et al., 2014; Sun et al., 2014, 2016). To assess
the quality of these empirical studies, we employed the Mixed Methods Appraisal
Tool (MMAT) (Hong et al., 2018), a versatile tool tailored to various empirical
research designs (i.e., qualitative research, randomized controlled trials, non-rand-
omized studies, quantitative descriptive studies, and mixed methods studies).

For the included non-empirical studies (Elsbach & Hargadon, 2006; Garbuio &
Lin, 2021), we adapted a quality appraisal method from the structural components
assessment developed for theoretical studies by Halbesleben et al. (2004). These
structural components encompass four comprehensive indicators: the need for the
theory, explication of the theory, limitations of the theory, and guidance for future
research. We reviewed the quality of both empirical and non-empirical studies using
the corresponding appraisal tool and deliberated upon discrepancies until reaching a
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consensus. Noteworthy, the assessment conducted relied solely on the information
provided within the original articles.

We found that the empirical and non-empirical studies included in our review
generally exhibited sound quality. Non-empirical studies demonstrated a high
standard by articulating clear rationales for their theoretical frameworks. These
studies adeptly identified gaps in existing literature, acknowledged potential limi-
tations inherent in their theoretical approaches, and provided insightful directions
for future research. Similarly, empirical studies also showed strong quality. For
instance, mixed-methods studies establish coherent connections between qualita-
tive and quantitative data sources throughout the process of data collection, analysis,
and interpretation. Studies employing quantitative descriptive methods demonstrate
strength by ensuring alignment between respondents and the target population, as
well as offering transparent justifications for any potential limitations in data anal-
ysis. Furthermore, studies employing randomized and non-randomized research
designs demonstrated noteworthy strengths in providing complete outcome data,
ensuring they implemented interventions as intended, and including definitions and
measurements for variables.

The Role of Cognitive Load in Creativity

Exploring the relationship between cognitive load and creativity is essential to
understanding the intricate mechanisms that contribute to human cognition and
problem-solving abilities. Scholars in creativity literature have approached cogni-
tive load from various perspectives, assuming different roles and positions. Collec-
tively, these studies reveal the multifaceted relationship between cognitive load and
creativity. They offer insights into how cognitive load can either act as a barrier or
be strategically managed to enhance creative outcomes. These findings deepen our
understanding of the cognitive processes that underlie creativity and carry implica-
tions for education, innovation, and problem-solving. Recognizing and addressing
cognitive burdens that hinder creative thinking can enable individuals, educators,
and organizations to create environments that foster innovation and the generation of
novel ideas.

Cognitive Load as an Independent Variable

The included studies consistently identify cognitive load as an independent variable.
Scholars intentionally manipulate cognitive load to assess its direct impact on diver-
gent thinking (Aldalalah, 2021; Bose et al., 2013; Cseh et al., 2016; Kassim et al.,
2014; Kleinkorres et al., 2021; Mao et al., 2022; Mille et al., 2022; Rodet, 2022;
Silvia et al., 2014). Some studies consistently show a negative relationship between
increased levels of cognitive load, induced through memorizing digit numbers, and
divergent thinking (Bose et al., 2013; Rodet, 2022). Their findings suggest that
heightened cognitive load hampers the quantity of ideas generated. Furthermore,
other studies provide evidence supporting the positive influence of reducing cogni-
tive load on shaping divergent thinking, particularly within the education context
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(Aldalalah, 2021; Kassim et al., 2014). Aldalalah (2021) and Kassim et al. (2014)
both found that using multi-sensory tools aimed at reducing cognitive load resulted
in the generation of more flexible and original ideas compared to those who did not
use such tools.

Although some of the studies that treat cognitive load as an independent variable
agree on whether increasing or decreasing cognitive load levels is beneficial or det-
rimental for idea generation, it’s important to note that the effects of cognitive load
on divergent thinking were not consistent across the included studies. For instance,
alterations in cognitive load through diverse medium interventions such as sketching
tasks or environmental stimuli did not directly correlate with improvements in crea-
tive fluency (Cseh et al., 2016; Mao et al., 2022; Mille et al., 2022).

Beyond divergent thinking, other studies explored how cognitive load influences
convergent thinking (De Dreu et al., 2012; Hao et al., 2014; Roskes et al., 2012).
These studies produced diverse and even contradictory findings regarding the effect
of cognitive load. Hao et al. (2014) noted a positive impact on the originality of
ideas regardless of the cognitive demand level of the task, whereas Sun et al. (2014)
examined how varying levels of cognitive load, influenced by factors like expertise
and design approach, affect the quality of design outcomes. Moreover, increased
cognitive load might hinder the capacity to generate creative insights (De Dreu
et al., 2012; Roskes et al., 2012; Weatherford et al., 2021). Among these studies,
Weatherford et al. (2021) hold special interest because they are the only included
study in our review that directly manipulates both extraneous and germane load. The
findings of this study indicate that increasing germane load through chunk decom-
position, breaking down the physical properties of an object into parts, contributes
to overcoming functional fixedness, and thus promotes creative problem-solving
performance. However, extraneous cognitive load manipulation did not yield a sig-
nificant result.

Cognitive Load as a Dependent Variable

Scholars investigate cognitive load as a dependent variable primarily to explore how
various interventions impact cognitive load. H. Chen et al., (2022a, 2022b), Chud-
erski et al. (2021), and Mohamed-Ahmed et al. (2013) aimed to examine how the
impact of different modes or methods of problem-solving and design work influ-
enced participants’ cognitive load. The different interventions in each study produced
varying findings regarding their effects on cognitive load. For instance, compelling
evidence supporting the effectiveness of animation-guided meditation in reducing
overall cognitive load (H. Chen et al., 2022a, 2022b) contrasts with other studies
reporting that their corresponding interventions (Chuderski et al., 2021; Mohamed-
Ahmed et al., 2013) did not significantly affect participants’ cognitive load levels.

In addition to exploring the impact of various interventions on cognitive load
management, Sun et al. (2016) considered cognitive load as a dependent variable to
investigate how cognitive strategies employed during creative tasks correlate with
cognitive load. This investigation involved assessing cognitive load after partici-
pants had engaged in the creative activity. The authors proposed that specific cogni-
tive strategies used in problem structuring influence cognitive load. Interestingly, the
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study revealed that cognitive strategies, such as explicit decomposition (systemati-
cally breaking down the problem) and the breadth-first approach (a top-down solu-
tion development process), enhanced problem structuring, and improved the quality
of design outcomes. Notably, these strategies did not necessarily reduce cognitive
load.

Cognitive Load as a Component of the Theoretical Framework

Studies incorporating cognitive load into their theoretical frameworks collectively
employ it as a perspective to support their hypotheses (Christensen, 2004; Elsbach
& Hargadon, 2006; Garbuio & Lin, 2021). None of these studies measure cogni-
tive load. Thus, the connection between them lies in their focus on either educa-
tional or organizational contexts, rather than being grounded in empirical findings.
In the educational context, the literature suggests that orthographic-motor integra-
tion (typing and handwriting) is important in creative written text production for
reducing cognitive load and enhancing the ability to generate creative and original
text (Christensen, 2004, 2005). In the organizational context, the literature proposes
distinct approaches to reduce cognitive load and enhance creativity, such as incor-
porating periods of mindless work into daily routines (Elsbach & Hargadon, 2006)
and applying Al interventions during problem-finding processes for idea generation
(Garbuio & Lin, 2021).

Cognitive Load as a Mediator Variable

Studies investigating cognitive load as a mediator variable reveal its complex rela-
tionship with creativity across various contexts and explore how numerous factors
influence creative thinking through their impact on cognitive load. These investiga-
tions emphasize that cognitive load does not exist in isolation; instead, it interacts
with numerous factors, including individual differences (Hao et al., 2015), types of
conflict Jung & Lee, 2015), feedback mechanisms (Jenni L. Redifer et al., 2021),
training methods (VerPlanck, 2021), and technological tools (Y.-C. Chen et al.,
2022a, 2022b). These elements can either increase or reduce cognitive load during
creative tasks, and they are interconnected in their effects. Effective management of
cognitive load, with the aim of minimizing extraneous load and optimizing germane
load, is a noteworthy aspect discussed in the literature (Y.-C. Chen et al., 2022a,
2022b; VerPlanck, 2021).

These studies provide various perspectives on the relationship between cognitive
load and creativity. In general, there is consensus that high cognitive load tends to
hinder creativity, possibly due to limitations in mental resources and mental over-
load. For instance, strategies to express ideas, whether through writing or speak-
ing, are significantly affecting creative idea generation (Hao et al., 2015). Writing is
often associated with lower cognitive load, leading to more creative ideas compared
to speaking. Moreover, excessive information presented during training can impede
creative thinking among trainees (VerPlanck, 2021), while the receipt of negative
feedback has been shown to raise cognitive load, subsequently hindering creative
thinking (Jenni L. Redifer et al., 2021). These findings suggest context-specific
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factors that can impede creativity, emphasizing the need for customized approaches
to enhance creative performance.

However, it’s worth noting that modulating cognitive load through techniques like
Virtual Reality (VR), self-efficacy building, and constructive feedback can optimize
this relationship and potentially enhance certain aspects of creativity (Hao et al.,
2015; Jenni L. Redifer et al., 2021; VerPlanck, 2021). For example, employing user-
friendly evaluation mechanisms has been shown to reduce cognitive load, conse-
quently fostering creative thinking, especially in decision-making processes (Blohm
et al., 2016). Similarly, the reduction of extraneous cognitive load through modified
training methods has been found to enhance creative thinking among profession-
als (VerPlanck, 2021). Interestingly, VR applications within educational contexts,
despite increasing cognitive load, have had a positive impact on creativity (Y.-C.
Chen et al., 2022a, 2022b). Furthermore, conflicts, typically viewed as obstacles to
creativity in workplace settings, can paradoxically enhance creative thinking when
they take the form of relationship and process conflict (Jung & Lee, 2015). This
occurs when individuals engage constructively with the conflict, rather than avoid-
ing or suppressing it, thus leveraging cognitive load to stimulate creative solutions.

Cognitive Load as a Moderator Variable

Among the included studies, one scholar explores how cognitive load affects the
strength or direction of the relationship between the independent and the dependent
variable. Specifically, Bitu et al. (2022) suggest that cognitive load, induced by the
different sensory feedback conditions (e.g., using a stylus on a tablet), could impact
originality in drawings. Although the study’s findings indicate that sensory affer-
ences and their impact on cognitive load can influence creative performance, these
results challenge the notion that higher cognitive load always hinders creativity, as
demonstrated by the unexpected positive effect of using a stylus on a tablet in older
children and adolescents.

Management Strategies of Cognitive Load in Creativity

Effective management of cognitive load can contribute to optimizing the use of
existing WMC, and effectively retrieve information stored in LTM. These effects
positively align with the requirements of creative thinking to produce novel and use-
ful outcomes. The effective management of cognitive load in the creative thinking
process may facilitate individuals to retrieve ideas from LTM while simultaneously
evaluating them in working memory (Redifer et al., 2019; Jenni L Redifer et al.,
2021). The literature suggests various cognitive load management strategies that can
be adapted to perform creative tasks. We broadly sorted these strategies into three
main categories: the use of external resources, the intervention of the environment,
and self-regulation strategies. In the following sections, each category is discussed
in more detail.
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Using External Resources

External aids provide support to the execution of cognitive processes by assisting
individuals to focus their attention on the relevant information of a task instead of
the non-task-related aspects. Thus, these kinds of tools mainly contribute to reduc-
ing extraneous cognitive load. The literature suggests the use of physical mediums
such as writing down ideas (Hao et al., 2015), sketching during the creative process
(Cseh et al., 2016), physically manipulating insight problem elements (Chuderski
et al., 2021), and amplifying proprioceptive information (Bitu et al., 2022). Accord-
ing to these scholars, the use of physical mediums may reduce the burden on work-
ing memory in holding task-relevant information and improving the mental repre-
sentation of problems and solutions, thus enhancing creative performance.

Other external resources described by the literature include employing techno-
logical tools to overcome cognitive load and reduce time and effort spent while per-
forming a creative task (Aldalalah, 2021; H. Chen et al., 2022a, 2022b; Y.-C. Chen
et al., 2022a, 2022b; Garbuio & Lin, 2021; Kassim et al., 2014; VerPlanck, 2021).
For instance, Garbuio and Lin (2021) highlighted the value of artificial intelligence
(AI) and big data to facilitate the exploration and analysis of massive unstructured
and structured information to produce meaningful insights, suggesting the use of Al
as a powerful tool to build the problem framework in the creative process and accel-
erating the development of creative ideas. Other scholars recommended the use of
technological tools that involve multisensory elements such as text, images, video,
and audio. For instance, research conducted by Y.-C. Chen et al., (2022a, 2022b)
recognizes VR applications as a sensory-immersive aid to be used in creative tasks.
Similarly, while H. Chen et al., (2022a, 2022b) and Kassim et al. (2014) indicate the
benefits of adding well-designed animations to improve creative task representation,
Aldalalah (2021) recommends the use of infographics through interactive smart
boards, and VerPlanck (2021) the introduction of simulator training programs.

Intervention of the Environment

This category recognizes the value of social context interventions in promoting cre-
ative effort. Scholars consider how introducing different stimuli into the environ-
ment impacts cognitive load and creativity. A study by Mille et al. (2022) suggests
minimizing stimuli that may be perceived as disruptive elements of the environ-
ment when dealing with extraneous cognitive load. Instead, they propose promot-
ing stimuli that can add new knowledge, which could potentially enhance creativity.
In alignment with Mille et al. (2022), Aldalalah (2021) recommends that educators
receive training in using multiple forms of instruction, such as developing interac-
tive infographics, to create a learning environment that enhances creative skills and
reduces cognitive load among students. In the organizational context, Jung and Lee
(2015) advise managers to develop effective interventions to harness the benefits
of diversity in the workplace, particularly by manipulating teamwork composition
based on trait-related differences in creativity.

The literature also recognizes that interventions in the environment may
impact attention management. Without attention, individuals cannot use the

@ Springer



24 Page 20 of 47 Educational Psychology Review (2024) 36:24

cognitive resources held in working memory to structure and understand the
task. Thus, attention represents the cognitive engagement that individuals bring
to performing a creative task. As suggested by De Dreu et al. (2012), focused
attention stimulates the production of meaningful connections between short-
term and LTM resources, facilitating an in-depth exploration of ideas. In this
regard, Rodet (2022) and Elsbach and Hargadon (2006) argue that considering
the balance between workers’ task load, and work content is crucial in work
design to ensure fruitful attention among employees. Moreover, H. Chen et al.,
(2022a, 2022b) recommend that managers in the creative industry incorporate
mindfulness meditation training practices to cultivate openness and acceptance
toward any sensory or external stimuli.

Self-regulation

Self-regulation involves monitoring and controlling cognitive resources in work-
ing memory. The existing literature suggests that self-regulation is an effective
strategy for enhancing creativity because it reduces the perceived cognitive load
and promotes adaptability and flexibility in thinking. For instance, individuals
may mitigate cognitive load and enhance motivation by adopting incremental
beliefs about creativity— viewing it as a skill that they can improve (Redifer
et al., 2019). This, in turn, reduces the perceived difficulty of creative tasks and
increases their mental effort and engagement in such tasks (Redifer et al., 2019;
Jenni L. Redifer et al., 2021). Similarly, individuals may overcome stereotypes
by exposing themselves to diverse ideas and making a concerted mental effort
to approach creative tasks from multiple viewpoints—thus breaking free from
preconceived notions and fostering more innovative perspectives (Shemyakina
& Nagornova, 2019).

In addition to monitoring beliefs, individuals may help manage their cogni-
tive resources by taking breaks from the primary task and engaging in unrelated
secondary tasks with low cognitive load (Hao et al., 2014). This activity may
unconsciously help them build meaningful associations, thus promoting creative
thinking. Furthermore, self-regulation has the potential to intentionally control
the cognitive mechanisms that individuals employ. The included studies discuss
two specific dual cognitive mechanisms that have theoretical implications for the
relationship between cognitive load and creativity. First, the dual routes of crea-
tive problem-solving involve individuals either explicitly or implicitly decom-
posing the task (Sun et al., 2016; Weatherford et al., 2021). In explicit decom-
position, individuals deliberately break down the problem through a systematic
process, while in implicit decomposition, the problem is automatically or uncon-
sciously decomposed, without openly revealing the structured process. Second,
the dual pathway of creativity describes a flexible and persistent mindset (Baas
et al., 2013; De Dreu et al., 2012; Jung & Lee, 2015; Nijstad et al., 2010; Roskes
et al., 2012). In flexibility, creativity is achieved through making connections
of broad categories, while persistence involves the systematic exploration of
alternatives.
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Methodological Considerations

The studies included in our systematic review provide valuable insights into the
relationship between cognitive load and creativity. However, future research must
contemplate methodological considerations that could jeopardize the validity and
reliability of the findings. To enhance external validity, future empirical studies must
consider avoiding sampling bias, as many of the studies included used convenience
samples that may not represent the general population. Indeed, several studies have
reported limitations due to a small sample size (H. Chen et al., 2022a, 2022b; Jung
& Lee, 2015; Shemyakina & Nagornova, 2019; Sun et al., 2016), and a narrow sam-
ple range (Blohm et al., 2016; H. Chen et al., 2022a, 2022b; Mao et al., 2022; Jenni
L Redifer et al., 2021; Sun et al., 2014). Furthermore, other studies have highlighted
the limitations of relying on a single-task modality to evaluate creative thinking and
cognitive load (Hao et al., 2014; Hao et al., 2015; Kleinkorres et al., 2021; Nguyen
& Zeng, 2014; Jenni L Redifer et al., 2021). For instance, many studies have exclu-
sively used the Alternative Uses Task (AUT) to test individuals’ creative potential
in generating novel applications for a common object. However, this task alone may
fail to capture how individuals with different personalities and backgrounds deal
with the inherent cognitive load of creative tasks when they simultaneously inte-
grate contradictory demands such as novelty and usefulness in problem-solving.
Researchers may overlook these aspects by solely employing one type of task to
assess either divergent or convergent thinking.

Internal validity must also consider whether the study’s design and methodol-
ogy support the conclusions drawn from the data. We found that causality, confound-
ing variables, and measurement methods are important aspects of internal validity in
experimental designs that test cognitive load and creativity. Researchers claimed that
limitations to establishing causality between these variables include using statistical
analysis techniques that only provide correlational evidence (i.e., structural equation
modeling) (Redifer et al., 2019), using research designs that collect data only at a single
point in time instead of longitudinal designs (H. Chen et al., 2022a, 2022b; Garbuio &
Lin, 2021; Hao et al., 2015), and not including control conditions for other variables
that could influence the relationship between the cause and effect (Kassim et al., 2014;
Roskes et al., 2012). More specifically, confounding variables such as motivation (Bitu
et al., 2022; Mao et al., 2022; Roskes et al., 2012), intelligence (Redifer et al., 2019),
and physical embodiment (Cseh et al., 2016) could have impacted both cognitive load
and creativity, but experimental designs did not adequately control for them.

In addition, future studies must use a measurement method that accurately reflects
cognitive load and creativity to ensure internal validity. In this regard, the reviewed
studies raised concerns about the use of subjective methods such as self-reports.
This is because studies that exclusively rely on self-reported data may attribute
their results to common method variance (da Costa et al., 2018), potentially lead-
ing to the misattribution of results to the measurement method rather than the actual
relationship between the variables. Furthermore, self-reports may also be inappro-
priate for measuring creativity and cognitive load, as they can be biased by social
desirability, causing individuals to present themselves as more creative than they
actually are (Kleinkorres et al., 2021), or leading to a bias toward overestimating
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or underestimating their own cognitive load (VerPlanck, 2021). Additionally, self-
reporting requires individuals to access their memory systems to retrieve informa-
tion about their subjective experience. This could be problematic, potentially add-
ing an additional cognitive load to the task and potentially leading to inaccurate
responses (Nguyen & Zeng, 2017). To overcome these limitations, future studies
may use multiple objective and subjective measures of cognitive load and creativ-
ity to cross-validate the results. Another appropriate approach would be to adopt
frequently used techniques in cognitive psychology research such as the think-aloud
method (Blohm et al., 2016; Garbuio & Lin, 2021). This method requires the verbal-
ization of thoughts as individuals perform a task. Therefore, researchers can exam-
ine thought patterns and identify how the different types of cognitive load affect the
creative process.

Discussion
Study Characteristics

The purpose of our systematic review is to offer a comprehensive synthesis of the
state of knowledge of cognitive load in creativity studies. Considering the study
characteristics, more than 75% of the reviewed articles were published after 2014,
indicating a growing interest among scholars in this topic. In fact, studies conducted
in 2021 and 2022 accounted for 37% of the total amount of publications. Addition-
ally, another main finding highlights the diverse range of fields where cognitive load
and creativity have been examined. This signifies their relevance and applicability
across multiple domains. Nevertheless, the notion of including creativity as a fun-
damental life skill to be fostered through education (Shaheen, 2010), and the focus
of cognitive load research in the development of learning methods, have made edu-
cation the primary research area in which most of the studies reviewed have been
conducted.

Importantly, we found that most empirical studies in the education field recruited
university students as participants. This finding suggests that future work should fur-
ther investigate the implications of cognitive load on creative tasks performed by
participants from earlier levels of education such as childhood, primary, or second-
ary education. Conducting research in this direction may shed light on how younger
students process complex information to produce creative outcomes, and therefore
to design effective strategies that are tailored to different age groups. Another gap
resulting from the research characteristics revealed that most of the creative tasks
employed in the experimental designs addressed problem-solving-oriented creativ-
ity. Future work should consider other forms of creativity manifest through artistic
endeavors such as performance or visual arts.

The included studies investigated various forms of cognitive load, encompass-
ing intrinsic, extraneous, and germane load. While some studies exclusively focused
on one type of cognitive load, others examined multiple types simultaneously. The
variety in the investigated cognitive load types could potentially account to explain
the observed variations in study results. It’s noteworthy that scholars within the
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framework of CLT have employed a variety of tools to measure cognitive load, indi-
cating a lack of consensus in this area (Sweller et al., 2019). Some studies rely on
tools that offer an overall measure of cognitive load (Szulewski et al., 2017), while
others attempt to develop tools capable of discriminating between different types of
cognitive load (Leppink et al., 2013, 2014). Developing and refining measurement
techniques within the framework of CLT has the potential to enhance our compre-
hension of cognitive load in the context of creative thinking.

Additionally, the included studies demonstrated a notable imbalance in empiri-
cal attention, with a greater focus on intrinsic and extraneous load compared to
germane load. It’s worth noting that germane load significantly contributes to our
understanding of how individuals process information, build mental schemas, and
facilitate meaningful learning (Kalyuga, 2011). By incorporating germane load con-
siderations into research design and instructional practices, researchers may advance
the understanding of how cognitive processes impact creative thinking and problem-
solving. Importantly, recent conceptualizations of cognitive load, only distinguish
intrinsic and extraneous cognitive load, since scholars understand germane cognitive
load as working memory resources used to manage intrinsic cognitive load (Sweller
et al., 2011b). Considering germane load as a component of intrinsic cognitive load
could open up new avenues for research in cognitive psychology and creativity.
Future studies could explore the intricate relationship between cognitive resource
allocation, metacognition, and creative performance.

The Interplay Between Cognitive Load and Creativity

Among the 33 scrutinized studies, 16 considered cognitive load as an independent
variable, exploring its direct influence on creativity. Four employed cognitive load
as a dependent variable, describing how external factors influence cognitive load.
Additionally, seven studies investigated cognitive load as a mediator, elucidating its
role as a crucial factor that mediates the relationship between various stimuli and
creative performance. Furthermore, one study explored cognitive load as a modera-
tor, describing its potential to influence the impact of other variables on creativity.
Lastly, five studies incorporated cognitive load as a conceptual component in their
theoretical framework.

As observed, most of the included studies considered cognitive load as an inde-
pendent variable. The variability in findings across these studies restricts us from
making absolute conclusions. However, upon scrutiny, it becomes evident that the
existing literature primarily focuses on investigating the direct impact of cognitive
load on divergent rather than convergent thinking dimensions. While these studies
evaluate their findings based on creativity outcomes, it’s crucial to recognize that
creative thinking entails a delicate equilibrium between divergent and convergent
thinking processes (Baas et al., 2008; Benedek et al., 2012; Dietrich & Kanso,
2010). Consequently, some creative processes may benefit from increased cognitive
load, stimulating creativity, while others may be adversely affected, hindering crea-
tivity. This observation suggests the need to conduct studies using diverse research
methods such as neuroimaging (e.g., EEG), behavioral experiments, and self-report
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measures to assess cognitive load and its impact during different facets of creativity.
Additionally, longitudinal studies that track changes in cognitive load and creativity
over time could provide valuable insights into the temporal and process dynamics of
this relationship.

Regarding cognitive load as an independent variable, the second most employed
approach involved cognitive load as a mediator. In this scenario, the analysis of the
studies suggests that the mixed effects of cognitive load on creativity can be attrib-
uted to the complex and context-dependent nature of this relationship. Several fac-
tors contribute to this duality: First, the nature of the creative task plays a crucial
role, with some tasks benefiting from cognitive load stimulation for creative think-
ing, while others require focused attention, where high cognitive load can hinder
creativity (Hao et al., 2015; Jung & Lee, 2015; VerPlanck, 2021). Individual dif-
ferences, including working memory capacity (Hao et al., 2015) and creative self-
efficacy (Jenni L. Redifer et al., 2021), also modulate this relationship. Feedback,
such as positive or negative, can impact cognitive load and creative performance,
with positive feedback enhancing motivation and creativity (Y.-C. Chen et al.,
2022a, 2022b), while negative feedback may increase cognitive load through rumi-
nation (Jenni L. Redifer et al., 2021). Specific types of conflict, such as relationship
or process conflict, as demonstrated in Jung and Lee (2015), could generate cogni-
tive load but trigger cognitive persistence, leading to creative solutions. Moreover,
interventions like modified training methods (VerPlanck, 2021) or technology intro-
duction (Y.-C. Chen et al., 2022a, 2022b) may either increase or decrease cognitive
load, depending on their design. Ultimately, the literature suggests that the intricate
relationship between cognitive load and creativity, where cognitive load acts as a
mediator variable, is contingent upon task requirements, individual characteristics,
feedback, and environmental factors. This interaction forms a complex and multifac-
eted relationship.

Furthermore, we found that in comparison to other approaches, there is a lower
frequency of considering cognitive load as a dependent or moderator variable in
empirical studies. This emphasizes the need for future research to explore the rela-
tionship between cognitive load and creativity using alternative perspectives, mov-
ing beyond the conventional roles of an independent or mediator variable. When
considered as a dependent variable, scholars focused on assessing the direct impact
of intervention methods for creative tasks (H. Chen et al., 2022a, 2022b; Chuder-
ski et al., 2021; Mohamed-Ahmed et al., 2013), and cognitive strategies for creative
problem-solving (Sun et al., 2016) on cognitive load. Additionally, a singular study
investigated the moderating effect of cognitive load, specifically in relation to alter-
ing motor sensory methods and its impact on originality—a dimension associated
with convergent thinking (Bitu et al., 2022).

Lastly, as described earlier in the results section on study characteristics, the
included studies examined the relationship between cognitive load and creativity in
various contexts. However, theoretical studies providing a robust rationale for incor-
porating cognitive load as a conceptual element proposed mechanisms to mitigate
its negative impact within organizational contexts (Elsbach & Hargadon, 2006; Gar-
buio & Lin, 2021).
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Approaches to Cognitive Load Management

Analyses of the strategies employed in creative research to manage cognitive load
resulted in three categories: external resources, intervention of the environment, and
self-regulation. First, the literature suggests that the use of external resources plays
a positive role in supporting cognitive processes during creative tasks. According
to the literature, these resources serve to reduce extraneous cognitive load, enabling
individuals to focus on relevant task information rather than non-task-related aspects
(Bitu et al., 2022; Chuderski et al., 2021; Cseh et al., 2016; Hao et al., 2015). For
instance, educators or organizational leaders could benefit from such strategies to
support creative skills among learners. Moreover, technological tools, including Al,
big data, and multisensory elements, are highlighted as valuable aids in overcom-
ing cognitive load and streamlining the creative process (Aldalalah, 2021; H. Chen
et al., 2022a, 2022b; Y.-C. Chen et al., 2022a, 2022b; Garbuio & Lin, 2021; Kassim
et al., 2014; VerPlanck, 2021).

Second, the literature highlights the importance of environmental interventions,
particularly within social contexts, in enhancing creative efforts (Mille et al., 2022).
These interventions not only influence attention management but are also recog-
nized as crucial components for utilizing cognitive resources in working memory to
structure and comprehend tasks (De Dreu et al., 2012). Tailored to social and organ-
izational contexts, studies suggest that environmental interventions could positively
impact cognitive processes and attention management, ultimately fostering creativ-
ity (Aldalalah, 2021; Jung & Lee, 2015). Finally, findings of self-regulation strate-
gies align with future research directions in cognitive load and self-regulation learn-
ing (Sweller et al., 2019). In this regard, we found that the use of self-regulation
cues such as creativity beliefs, incubation intervals, and thinking styles could serve
to inform individuals about their creative performance.

Reflecting on Methodological Issues

We identified sample size, sample range, and single-task modality as limitations for
achieving external validity. We also reported confounding variables and measure-
ment methods of cognitive load as methodological considerations of internal valid-
ity. Beyond these limitations, several reviewed articles call for attention to investi-
gating cognitive load in the creative context at the group level (Bose et al., 2013;
Garbuio & Lin, 2021; Kassim et al., 2014). This is an important gap in the existing
literature, as analyses of all empirical studies were conducted at the individual level.
Although group creativity and cognitive load in collaborative learning have been
examined independently within the fields of creativity and education, researchers
should investigate this integration of these two approaches as a promising new line
of research. A significant factor that could serve as a connector in this integration is
communication, as is recognized as a fundamental process in both perspectives. In
fact, in a review describing cognitive load in collaborative learning, Kirschner et al.
(2009) highlight the role of communication in distributing cognitive load across the
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limited working memory of group members, as well as an interaction activity that
demands cognitive effort. Similarly, group creativity research regards communi-
cation as an effortful process necessary to achieve creative synthesis—integrating
diverse perspectives to build a shared understanding—(Harvey, 2014; Sibo et al.,
2023) and to collectively stimulate the generation of new ideas (Nijstad & Stroebe,
2006). Future research should explore whether distributing cognitive load when per-
forming creative tasks collectively can overcome the cognitive effort that communi-
cation also requires.

Limitations and Conclusions

Considering that the purpose of our study is to provide a comprehensive synthesis of
the existing literature investigating cognitive load in the creative context, it is impor-
tant to discuss the limitations that may have compromised the inclusiveness of the
review. First, as our review aimed to explore the state of knowledge in the field, we
did not perform a sensitivity analysis following the quality appraisal. However, we
conducted a narrative synthesis approach through thematic coding to synthesize the
methodological considerations as part of the discussion about the state of knowledge
and its implications, providing guidance for future research. Second, restrictions in
the eligibility criteria such as language and type of publication could entail limita-
tions to the representativeness of the included studies. While researchers commonly
include only peer-reviewed journal articles to ensure quality in systematic literature
reviews, it was evident during the screening process that other types of publica-
tions such as book chapters, conference papers, and books also address cognitive
load in the creative context. Third, limiting the review to English articles may have
overlooked valuable insights from non-English speaking contexts such as those in
Europe or East Asia, where creativity have gained significant relevance in educa-
tional policy-making (Shaheen, 2010). Additionally, even though our study focusses
on primary research articles to address the research questions, it’s important to rec-
ognize the potential insights that reviews, and meta-analyses could offer in this con-
text. Review articles have the capacity to provide a valuable overarching perspective
by summarizing and synthesizing existing research findings (Baumeister & Leary,
1997; Fink, 2019; Shaheen, 2010). They can identify patterns, trends, and gaps in
the literature, offering a broader context for our analysis. Additionally, meta-analy-
ses, in particular, can quantitatively synthesize data from multiple studies, providing
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statistical evidence of relationships and effect sizes (Borenstein et al., 2021). Includ-
ing these types of articles could have provided a more comprehensive understand-
ing of the relationship between cognitive load and creative thinking. Lastly, a fur-
ther limitation was having a broad scope of investigation in the research questions.
Although we included a wide variety of articles for comprehensive purposes, the
lack of restrictions in the context of the studies such as the level of education or the
type of creative task led to divergent findings that were challenging when conduct-
ing deductive thematic analysis. Despite these limitations, the absence of previous
reviews conducting an in-depth examination of cognitive load in creativity studies
makes our study valuable for creativity and cognitive load literature.

Our overview summarizes the different roles of cognitive load in the context of
creativity, management interventions, and methodological considerations. The the-
matic analysis of these aspects can benefit both researchers and educators. They
reveal diverse gaps in the literature that future research should fill and offer practi-
cal insights into the effective interventions to manage cognitive load during crea-
tive practices. Considering the contextual gaps in the literature, our study suggests
further investigation within the context of younger learners, as existing studies have
focused on higher education students indicating a limited understanding of the topic
in earlier levels of education. Similarly, the literature has insufficiently addressed
the role of cognitive load in the domain of artistic creativity, as research efforts have
primarily examined cognitive load and creativity within the context of problem-
solving scenarios. Moreover, we identified a conceptual gap in the limited incor-
poration of the new conceptualization of germane load, particularly the overlooked
of the intertwined relation between intrinsic and germane load. Findings regarding
the diverse roles that cognitive load plays in creative thinking reveal a complex and
context-dependent relationship between these multifaceted constructs, underscoring
the need to view this relationship as dynamic, demanding further exploration and
emphasis from a process-based perspective. Finally, besides describing important
methodological considerations for achieving internal and external validity in future
works, we highlighted a methodological gap in the level of analysis conducted by
the existing literature.

Overall, our comprehensive review contributes significantly to informing
researchers and practitioners about the current state of knowledge of cognitive load
in creativity research. Thus, our work provides valuable insights that can be a prom-
ising source for future research directions. Nurturing investigation on this topic will
shape effective teaching and learning practices to develop creative skills in today’s
fast-changing environment.
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