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ABSTRACT

Creativity has gained relevance over the years in education, and especially recently due to its consideration as a transversal
competency in higher education, but there is still a lack of integration of knowledge. This qualitative systematic review explores
literature on educational interventions designed to enhance creativity and investigates possible changes regarding the influ-
ence of COVID-19. A pre-planned comprehensive search strategy was conducted across prominent databases (Web of Science,
PsycINFO, and EBSCO). We used SANRA and ENTREQ as quality control. A total of 86 studies met our criteria. Our findings
reveal no specific results regarding the influence of COVID-19. Our results show a peak of the publications in 2016, the predom-
inance of the USA, the prevalence of these interventions in Social Sciences, and the increase of the impact and reach of such
scientific articles. In addition, our data reveals the relation between concepts such as creativity, higher education (HE), creative
thinking, critical thinking, or creative training. Moreover, these outcomes suggest didactic methods to foster creativity such as
project-based learning, problem-based learning, and experiential learning. The implications of this review are related to the
design, implementation and evaluation of the teaching and learning process, alongside the didactic process in higher education.

1 | Introduction and Background

Creativity plays a crucial role in contributing to history and cul-
tural heritage, education, and innovation (Union Europea 2021),
improving the quality of life and fostering inclusive, equita-
ble, and sustainable development (United Nations General
Assembly 2020). It is a highly demanded skill for overcoming
situations of adversity, social inequalities, and the appropriate
use of natural resources and biodiversity (UNESCO 2022a).
UNESCO emphasizes the importance of creativity in education
to address global uncertainties and encourages the consideration

of creativity policies as a global public good in the digital envi-
ronment and creative ecosystems (UNESCO 2015, 2018, 2022a,
2022b). Similarly, the OECD reports that many countries inte-
grate creativity into educational policies (Maslin et al. 2023),
although challenges and inequalities remain, as highlighted by
PISA 2022 results (OECD 2024; Vincent-Lancrin et al. 2019).

Creativity is a complex and multifaceted phenomenon without
a single definition (Amabile 1996; Ruiz-del-Pino et al. 2022). It
is considered a resource for problem-solving, scientific discover-
ies, and the creation of social, artistic, and educational programs
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(Sternberg and Lubart 1999), challenging conventional beliefs,
personal assumptions, historical cultural presuppositions and
limitations, and uncertainty (M. Runco 2022; Sawyer and
Henriksen 2023a; R. J. Sternberg 2017). Various models have
been proposed to study creativity, including psychometric, cog-
nitive, humanistic, componential, and evolutionary approaches!
(Megalakaki et al. 2012; Cabrera 2018), gaining significant inter-
est in the 1950s (J. P. Guilford 1950). However, before that and
according to Sawyer and Henriksen (2023b), the contributions
of Galton, Poincaré, Terman, Vygotsky, and Wallas were influ-
ential in areas like psychometrics and the creative process, as
Quintilian's Inventio in the first century (De Herran 2012).

Nowadays, among the best-known models, we have the P-
creativity model (P for psychological), which refers to everyday
creativity, while the H-creativity model (H for historical) refers
to historical creativity, which is outstanding and impacts human
history (Boden 1998). Another framework divides the field into
sub-personal (biological foundation), personal (cognitive and
psychosocial domain), im-personal (epistemological context),
and multi-personal (sociological or domain-related studies)
(Gardner 2021). The well-known “Four P” model (addressing
who, how, what, and where of creativity), corresponds to the
categories of person, process, product,? and press (Rhodes 1961);
or situation (MacKinnon 1975); or environment (Sikora 1979);
or places (R. Sternberg 1988); or enhancement context (De la
Torre 2006). Another proposal is the “Five A's” model, compris-
ing: Actor (individual or group involved), Action (activities and
processes to generate creativity), Artifact (tangible product or re-
sult), Audience (people who interact with and interpret it), and
Affordance (limitations and opportunities of the environment
for creativity) (Glaveanu 2013).

From a cognitive psychology perspective, creativity involves
cognitive processes, personal traits, life development, and so-
cial context (Simonton 2000), including metacognitive and en-
vironmental factors (Lebuda and Benedek 2023; Said-Metwaly
et al. 2021). It considers problem sensitivity, idea fluency and
flexibility, generation of alternatives, and evaluation ability (J. P.
Guilford 1950, 2017), which depends on both the creator and the
audience (Abraham 2024).

Furthermore, the connections between the progress of creative
ideas, their meaning, affect, and synergistic extrinsic motivation
by those who participate and can influence and be influenced
by the environment (Amabile and Pratt 2016). In this regard,
there are different types of constraints that can come from the
person, the creative task, or another external situation and act
as inspiration promoters (Tromp 2023), as well as emerging
from contexts of resilience (Sanchez Herndndez et al. 2017).
Driving elements of creativity include relevant domain skills,
relevant personality and cognitive processes, and intrinsic task
motivation (Amabile 2018). Also, the “creative flow,” which in-
volves being present in the moment, achieving an optimal and
enjoyable experience, and contributing to the quality of life
(Csikszentmihalyi 2014). As well as “openness to experience” in
the context of art-oriented creativity, and “openness to intellect”
in scientific creativity (Kaufman et al. 2016).

Therefore, it is important to keep in mind the relevance of con-
text for creative processes (Abraham 2022) and their sequence

of thoughts and actions involved in producing an original and
valuable product (Lubart 2018). The creative environment fa-
vors learning and knowledge networks (Fan and Cai 2022).
Furthermore, for a result or product to be considered creative,
it must meet some criteria, such as having novelty and value
(Newell et al. 1958); or having operational, existential, social, ar-
tistic, and symbolic structures (Gutman 1967); or degree of orig-
inality, relevance, complexity, and transformative power (Taylor
and Sandler 1972); or originality, effectiveness, appropriateness,
and communication (Amabile 2018).

In addition, creativity can be considered beyond its cognitive
abilities and environmental factors. It is a way of being in the
world, open to experience and self-realization (Maslow 2016).
From this perspective, creative human relationships are pro-
posed, linked to self-awareness individually, socially, and uni-
versally (Blay Fontcuberta 2008). One of the greatest obstacles
is not the lack of creative skills, but the failure to deploy these
skills, and, above all, addressing the purpose of creativity, with
hope in positive ethical values, transformative creativity, with
wisdom and for the common good (Sternberg et al. 2024).

Therefore, creativity is not only a skill at the individual level
but is a transversal competence that can influence different
levels of a system or organization, whether social, scientific,
or educational such as higher education (Latorre-Cosculluela
et al. 2020). The diversity of models reflects the complexity
of creativity. Amabile's (1996) componential model empha-
sizes domain-relevant skills, creative thinking, and intrinsic
motivation. Sternberg and Lubart (1999) integrate multiple
dimensions, including the mystical, psychodynamic, psycho-
metric, pragmatic, cognitive, social-personal, and confluence
perspectives. Csikszentmihalyi (1998) proposes a systemic
approach based on the interaction between the individual,
the field, and the domain. Later models, such as the interac-
tive theory (De la Torre 2006), evolutionary creativity (De la
Herran 2008), and the CCC model (Cabrera 2018), further ex-
pand this vision toward systemic creativity, human evolution,
and complexity.

Creativity, as a systemic competence, involves disciplines and
contexts relevant to research in higher education (Vallejo Lopez
et al. 2020), connecting the various elements of a system, such
as people, processes, products and knowledge, such as de-
signing sustainable solutions in engineering careers (Jiménez
Galan 2019) with the aim of adapting, innovating and trans-
forming complex environments and a future of work. In this
sense, creativity must integrate a multifaceted vision, with
different perspectives and knowledge for generating ideas in a
process of collaboration and collective interaction among var-
ious disciplines and fields of knowledge (Morin 2011). As well
as an educational reform that addresses contextualized knowl-
edge (Morin 2021), such as the current implications of Artificial
Intelligence (AI) in higher education linked to the development
of creativity (Franco-Lazarte 2024), together with the ethical ap-
proaches it entails (Nguyen 2025).

Therefore, in addition to disciplinary subjects, the de-
velopment of critical and scientific thinking is required
(Garcia-Carmona 2023); alongside systemic thinking with
collaboration skills (Stefaniak et al. 2025); divergent and
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convergent thinking (Runco and Acar 2012; Rawlings
et al. 2025); and creative thinking with intrinsic motivation
(Csikszentmihalyi 2014; Ryan and Deci 2020). Regarding the
limitations of this approach, we could briefly point out that
cognitive theories that evaluate creative thinking skills are
not considering emotional or contextual factors. On the other
hand, their strength is that they operate in a measurable way
in tests. Furthermore, the component approaches mentioned,
offer a broad and multifactorial view of creativity, but they are
difficult to objectively measure.

These mentioned skills promote courage, curiosity, and re-
silience; they generate and disseminate knowledge that sup-
ports social, cultural, ecological, and economic development;
and they also foster creativity to adapt to labour market de-
mands (UNESCO et al. 2016). Recently, creative thinking
has been defined as a competency in internal and external
learning contexts that require imagination and expression
of the inner world, with the aim of generating original and
effective solutions for the advancement of knowledge and re-
search (OECD 2024). In this sense, creative students are better
prepared to develop innovative solutions from different per-
spectives (Elisondo 2015), which makes creative thinking nec-
essary for both teachers and students (de Carvalho et al. 2021).
In line with cognitive and componential approaches to cre-
ativity, the most commonly used pedagogical strategies to
foster creative talent include autonomous creation projects,
collaborative work and cooperative learning, enriched learn-
ing environments, and the role of the teacher as a mentor or
facilitator (Reis et al. 2021), as well as co-creation strategies
aimed at fostering collective creativity (Bovill 2020) and inter-
disciplinary collaborative projects that promote critical think-
ing and innovation (Xu 2025).

For all the above reasons, we consider it essential to inte-
grate current knowledge about creativity into educational
interventions at the higher education level. Nevertheless,
we cannot think about current education without consider-
ing the impact of the global outbreak of the COVID-19 dis-
ease (WHO 2023). This outbreak has impacted the progress
of the 2030 Sustainable Development Goals (Navarro 2020;
United Nations 2020, 2021, 2022) and, specifically, on Goal 3
and Goal 4, as reflected in the concern and commitment ex-
pressed, among others, by the Conference of Rectors of Spanish
Universities CRUE Comisién Universidades Espafiolas para la
Agenda 2030. (2021). In this sense, this systematic review aims
to explore and synthesize existing literature on educational in-
terventions designed to enhance creativity among students in
higher education, and to investigate possible changes in fos-
tering creativity through educational interventions regarding
the influence of COVID-19. An educational intervention, in
this context, refers to a structured and intentional pedagog-
ical strategy or program designed to enhance students’ cre-
ative abilities through specific teaching methods, activities, or
learning environments.

So, taking all this into account, we proposed the following main
research question:

a. Are there any educational changes in fostering creativity in
higher education due to the influence of COVID-19?

In addition to this initial research question, we also consider the
following inquiries:

b. What is the timeline of the educational interventions in
creativity?

c. Which contexts have implemented educational interven-
tions in creativity?

d. What are the disciplines and fields of knowledge involved
in the educational interventions in creativity?

e. What is the influence and the reach of educational inter-
ventions in creativity?

f. What are the concepts of the educational interventions in
creativity?

g. What are the most important concepts extracted from this
body of scientific literature and how do they relate to each
other?

Attending to these research questions, we present the following
sections of this research article.

2 | Methods
2.1 | Design

The purpose of this qualitative systematic review, with a pre-
planned comprehensive search strategy, was to analyze the edu-
cational interventions of creativity in higher education and if it
produced any educational changes in fostering creativity due to
the influence of COVID-19.

2.2 | Databases and Search Strategy

This study adhered to the PRISMA guidelines for systematic
searches (Page et al. 2021) on the chosen topic about creativ-
ity and educational interventions in higher education. In this
sense, data sources for this systematic review were scholarly
and empirical journal articles resulting from three electronic
databases searches carried out in Web of Science, PsychInfo,
and EBSCO (CINAHL Complete, E-Journals, Library,
Information Science & Technology Abstracts, Teacher
Reference Center, MILA Directory of Periodicals, MILA
International Bibliography with Full Text, PSICODOC).
The scale for assessing narrative review articles (SANRA)
(Baethge et al. 2019) and the Enhancing Transparency in
Reporting the Synthesis of Qualitative Research (ENTREQ)
(Tong et al. 2012) were used as a quality control check of this
review. This article focuses on the peer-reviewed. journal arti-
cles involving creativity and higher education published from
any date up to April 1, 2022. The search string was developed
with the following terms:

((TS=(creativity)) AND TS=(*higher education” OR university OR
universities OR undergraduate OR “bachelor degree” OR “bache-
lor's degree” OR “college degree”) AND TS=(“educational meth-
ods” OR “teaching methods” OR “educational innovations” OR
“educational intervention” OR “educational resources” OR “edu-
cational technology” OR “interdisciplinary approach in education”
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TABLE1 | Inclusion and exclusion criteria.

Inclusion criteria

Exclusion criteria

Type of articles: scholarly and empirical research, peer-review
articles.

Study populations and context: university students at any stage
level.

Keywords: Creativity.
Thematic: higher education and educational interventions.

Period: Published from any date up to April 1, 2022.

Publications criteria: written in Catalan, English, Galician,
Portuguese, and Spanish.

Type of articles: no original data such as reports,
opinions, editorials, essays, doctoral thesis, systematic
reviews, proceedings, and books or chapter of books.

Study populations and context: any other
students or non-university students.

Keywords: Not including creativity.

Article access: No abstract available (first round) and
articles which couldn't be recovered (second round).

Publications criteria: written in any other language.

OR “learning activities” OR “learning strategies” OR “motivation
in education” OR “reading teaching methods” OR “science teach-
ing methods” OR “social sciences teaching methods”)).

2.3 | Eligibility Criteria

To systematically select studies adhering to specific criteria, we
established explicit inclusion and exclusion criteria before initi-
ating the search. Our criteria were designed contemplating the
following items: (1) type of articles, (2) study populations and
context, (3) keywords, (4) thematic, (5) period of time, and (6)
publications criteria. To sum them up and offer a clear view on
them, we present the Table 1:

2.4 | Study Selection

The PRISMA flow diagram (see Figure 1) illustrates the data
collection and screening procedure of the systematic review. The
search yielded a total of 1756 articles after eliminating repeated
research (39), so a total of 1717 articles were screened with in-
clusion and exclusion criteria (see Table 1) in three rounds. The
first two rounds were done in couples by consensus by the three
researchers (CR-S, JCC, and VV-H); the last one was done by
two of the researchers. The analysis of the first two rounds was
performed following the consensus method (Arana et al. 2016;
Arnau Gras et al. 1990), and the third one was performed sepa-
rately by two researchers.

The first round was carried out by the three researchers, review-
ing the articles in blinded peer-to-peer, and then displaying a
consensus if needed, following this system: CR-S reviewed the
total of the articles (100%), JCC reviewed half of the articles
(50%), and VV-H reviewed the other half of the articles (50%).
The screening was done by title and keywords. The titles, the
keywords or the subjects of the articles must include the word
“Creativity”, or related words such as: “Creative thinking,”
“Creative development,” “Creative English,” “Creative abil-
ity in children,” “Creative ability,” “Creative ability study and
teaching,” “Creativeness,” “Creative,” “Creating,” “Creative

» o« » o«

teaching thinking,” “Creative ability in technology,” “Creativity
(Linguistics),” “Creative ability in science,” “Creative ability
testing,” “Creative teaching,” “Creativity in programming,”
“Creative space,” ‘Creative college,” ‘Creative collaboration,”
“Creativity measurement,” ‘Creative writing,” “Creative and
cultural education,” “Creative in counseling,” “Dance creativ-
ity,” “Creative problem finding,” “Creative drama education,”
“Creative design,” “Creative reasoning.” As a result of this first
round of analysis following our inclusion and exclusion criteria,
we obtained a total of 1118 articles.

”

The second round was carried out by the three researchers.
In the screening, the researchers could consult the full text if
needed to clarify whether or not the article was meeting the cri-
teria. The screening was about the abstracts of the articles and
they must meet the three following criteria: (1) the language
of the article must be in English, Spanish, Catalan, Galician,
or Portuguese (so excluding articles written in languages such
as Korean, Taiwanese, or Chinese); (2) the study population
must be directed to higher education (so including undergrad-
uate, graduate, master's, or PhD studies); (3) the aim of the ar-
ticle must be oriented to communicate the empirical fostering
of creativity in the higher education classroom (so excluding
systematic reviews, theoretical articles, essays, editorials, in-
terviews, and such). The consensus followed this system: CR-S
reviewed the total of the articles (100%), JCC reviewed half of
the articles (50%), and VV-H reviewed the other half of the ar-
ticles (50%). As a result of this second round of analysis follow-
ing our inclusion and exclusion criteria, we obtained a total of
155 articles.

The third round was carried out by two of the researchers.
In the screening the researchers could consult the full text if
needed to clarify whether or not the article was meeting the cri-
teria. The full text of the articles must meet the following condi-
tions: (1) being available to read, and (2) meeting the inclusion
criteria listed above. Furthermore, for being able to extract data
from the articles, we designed a table of contents with the fol-
lowing items: number, author(s), year, title, aim, applied inter-
vention (yes or no, and the name of the intervention if needed),
methodology, strategies, main results, context, educational
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[ Identification of studies via databases and registers ]

Databases (n = 3)

MY
§ A
Records identified from*:
Registers (n = 1756)

.| screening:

Q |

Records screened (first round)
(n=1717)

— | Records excluded** (n = 599)

t

Reports sought for retrieval
(second round)

—————— | Reports not retrieved (n = 963)

(n=1118)
¢

Reports assessed for eligibility
(third round)
(n = 155)

Screening

:

Reports assessed for eligibility

—=| Reports excluded (n = 43)

(third round)
(n=129)
a— !
§ Studies included in review
g (n=86)
-~ J

FIGURE1 | The PRISMA flow diagram for the systematic review.

level (Bachelor's degree, Master's, PhD), pre-COVID-19 or post-
COVID-19, and if it was considered in the intervention. CR-S re-
viewed a total of 105 articles, and JCC reviewed 50 articles. As a
result of this data extraction conducted by the two researchers,
26 articles from the 155 were eliminated for different reasons
according to our inclusion and exclusion criteria. We obtained
a total of 129 articles. From these 129 articles, 43 articles were
eliminated because they did not apply any creative educational
intervention in the higher education classroom. So, in this case,
these articles were not aligned with the inclusion criteria of the
aim of the research. In this sense, after conducting this analysis
of content, we included a total of 86 articles in this systematic
review.

2.5 | Data Analysis and Software Support

Throughout the entire selection process, the traffic light tech-
nique was employed to visually categorize each article based
on its alignment with the established inclusion and exclusion
criteria: green indicated retention, red signified exclusion,
and yellow denoted uncertainty. This color-coded system was

Records removed before

Duplicate records removed
(n=39)

Reports excluded (n = 26)
Reason 1 (n = 1, repeated)

Reason 2 (n = 1, another language)
Reason 3 (n = 9, not able to read)
Reason 4 (n = 3, not an empirical
research)

Reason 5 (n = 3, aim of the research)
Reason 6 (n = 9, population)

Reason 1 (n =43, not an applied
intervention)

complemented by detailed annotations documenting the ratio-
nale behind each decision, specifying the reasons for inclusion,
exclusion, or the presence of uncertainty following the criteria.
In case of uncertainty or disagreement between the researchers,
the article was coded in yellow and was reviewed again in the
next round.

After selecting the final set of articles, we developed a qualitative
analysis using a content analysis approach to examine the data,
with a deductive-inductive analysis process construction. To an-
swer the research questions and systematize the analysis of the
selected articles, we developed a data extraction matrix that in-
cluded the following categories: (1) author(s); (2) year (specifically
regarding RQb); (3) title; (4) objective; (5) main findings; (6) context
(country/ies) (specifically regarding RQc); (7) field (specifically re-
garding RQd); (8) whether the study addressed the COVID-19 pan-
demic (specifically regarding RQa); (9) indexation of the journals;
(10) theoretical framework; (11) intervention (components, such
as pedagogical methods and strategies, and/or activities; duration
of the interventions; main measured outcomes; main assessment
tools; population); groups if needed and reported (e.g., experi-
mental and control group). This stage was primarily manually
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developed, supported by Microsoft Office Excel 365 (licensed Furthermore, the resulting data from the content analy-
through the University of Barcelona), and slightly aided by Elicit sis were later elaborated through programs such as R version
Research Artificial Intelligence for topics 10 and 11. 4.1.3 within the RStudio environment (R Core Team 2024) (see
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Figures 2 and 4-7) and Datawrapper open app (see Figure 3) to
visualize the data with quantitative thinking and answering
RQb-e. Furthermore, we used ATLAS.ti, assisted by Artificial
Intelligence (licensed through the University of Barcelona), to

analyze and represent the emerging concepts in the selected ar-
ticles (see Figure 8) and answer RQf, and VOSviewer software of
open access (see Figures 9 and 10) to visualize bibliometric net-
works and answer RQg.
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3 | Results

A total of 86 articles were obtained and are presented in Table 2.

3.1 | Educational Changes in Fostering Creativity
due to the Influence of COVID-19

We did not find any specific consideration regarding the influ-
ence of educational changes in fostering creativity in higher
education due to the influence of COVID-19. From 86 eligible
articles, 74 were published before COVID-19, and 12 from 2020
to April 1, 2022. Therefore, based on the related results, our an-
swer to this specific research question is that health is not yet
integrated while fostering creativity in higher education, and so
these two fields of knowledge (education and health) need fur-
ther collaboration and dialogue in fostering creativity in higher
education.

3.2 | Timeline of the Educational Interventions in
Creativity

The results show a consistent interest in this field of study
through the years (1975-2022), and especially a consistent in-
terest from 2006 (4), and with a large peak of educational in-
terventions in creativity in higher education in 2016 (14). In
this sense, we want to highlight the possible influence of the
Tuning Educational Structures in Europe Report (Gonzalez and
Wagenaar 2003) and its consideration of the capacity for gener-
ating new ideas (creativity) as a systematic competence. Also,
we consider it important to note that these types of educational
interventions and scientific reports could have been affected by
the bursting of COVID-19. It is relevant to keep in mind that
this literature search was made in April 2022, which could also
influence the number of articles available that fit our criteria
in the years 2021, 2022, and beyond. Nevertheless, it is evident
that the interest in this research field has increased from 2006
until today.

3.3 | Contexts of the Educational Interventions in
Creativity

There is an interesting insight into the geographical distribution
of this field of study, as we can appreciate how the practices of
the United States of America were the most reported (23), fol-
lowed by Taiwan (14), Australia (6), China (6), and Spain (6). It
is relevant to address that these interventions usually took place
individually, and just a few times in combination between coun-
tries. Here they are represented at the individual level in order
to visualize the involvement of each country in such develop-
ments. Also, there are some occasions (6) in which the coun-
tries involved were not specified, so logically we were not able
to represent them here. The data reveal significant disparities
in the number of articles outreached in relation to each context,
which may indicate the attention paid in different countries of
the world to educational interventions about creativity in higher
education. Nevertheless, this also raises some questions about
the countries that are not represented in these outcomes, and
our methodological approach and decision making through the
research.

3.4 | Disciplines and Fields of Knowledge in
the Educational Interventions in Creativity

Regarding the disciplines and fields of knowledge of the inter-
ventions, it is relevant to mention that they often took place in-
dividually and not in a combined manner. Nevertheless, there
are a few occasions in which they were developed across dis-
ciplines, which we broke down and then reintegrated in their
corresponding fields of knowledge to visualize the interest de-
veloped in each field. Also, on a few occasions, interventions
took place in an interdisciplinary approach, such as the reflected
STEM (Science, Technology, Engineering, and Mathematics) (2)
or Interdisciplinarity (1). Also, there are some articles in which
disciplines or fields of knowledge were not specified (13), sim-
ply because they have not declared it or because they have ref-
erenced an intervention in relation to a wide range of disciplines
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FIGURE 10 | Clusters and communities of emerging related terms of educational interventions in creativity in higher education.
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without specifying. In this sense, the field of knowledge that
stands out in the deployment of creativity in higher education is
the field of Social sciences (38). This lights up that there is still
opportunity to consolidate the design, implementation and eval-
uation of teaching and learning processes linked to the fostering
of creativity, specifically regarding the fields of Health sciences
(e.g., Medicine, or Nursing) (12) and Sciences (e.g., Biology,
Chemistry, Mathematics, or Physics) (10).

As we have stated before, it is important to clarify that some
interventions took place in a combined manner (meaning in-
volving more than one discipline, and possibly more than one
field of knowledge). And so, to reflect the interest developed in
each field, we broke down and then reintegrated this data in
its corresponding fields of knowledge. That is the reason for,
for example, having two different fields of knowledge (Arts
and Humanities and Social sciences) in the article published
in 1976. That said, we find it to be really interesting how we
can appreciate the interest developed in the fields of knowl-
edge over the years. As we can see in Figure 5, there is a sus-
tained interest in fostering creativity in the fields of knowledge
Arts and Humanities and Social sciences. In this regard, it has
also come to our attention that the field of Engineering and
Architecture has been developing recent interest and educa-
tional interventions to promote creativity among its students,
having reached its peak in 2018 (6). Also, we want to high-
light the importance of clarifying the disciplines and fields of
knowledge involved when reporting and publishing about ed-
ucational interventions, as it offers valuable information and
contextualizes the intervention.

3.5 | Influence and Reach of Educational
Interventions in Creativity

As shown in our results, the impact of the highest level (repre-
sented by the Q1 quartile) has been developed from 2014, with
a particular increase in 2018 (6), 2019 (7), and 2020 (6). This
impact is also represented in the Q2 quartile, which gains pres-
ence from 2008, but in the background compared to the first
quartile. However, it is also necessary to note the large body
of articles that are published in unindexed journals at the time
of the publication, which reduces the impact and the reach of
interventions. Regarding this question, we wanted to find out
whether this impact and scope has been reduced, maintained,
or increased over the years, especially in the light of the latest
known indexing data. And this is why we present the following
results.

These results show that the impact and reach of the publications
of educational interventions in creativity in higher education has
increased with the latest data indexation available. We appreci-
ate the increase in the impact of the journals that have published
the selected educational interventions in creativity in higher edu-
cation, especially regarding the first quartile (Q1). Furthermore,
we can see how there is also an increase in the journals indexed
in Q2, Q3, and Q4, to the reduction of non-indexed journals in
comparison to Figure 6. We find this to be really interesting in
terms of impact and reach of these educational interventions,
especially seeing how this topic gains presence through special-
ized journals addressing these interventions.

3.6 | Emerging Concepts of the Educational
Interventions in Creativity

The concepts emerging from the selected studies are, among
others, student (6698 references (r)) and creativity (5736r). Both
take place at the centre of the image because they are the most
repeated words in these interventions, as this reflects the focus
of the systematic review, but also about the view of the selected
studies: to enhance students' creativity. This concept analy-
sis shows us some perspective on the set of our review and its
empirical intervention core with related concepts such as study
(2250r), group (2229r) (especially when considered in the sense
of control group or experimental group), or course (1993r).
Another issue we want to highlight is the relevance of the con-
cept thinking (1990r), and its related concepts, such as creative
thinking (326r), divergent thinking (168r), critical thinking
(110r), and flexible thinking (38r). This certainly raises the ped-
agogical and didactic question of what the purpose of these ed-
ucational interventions on creativity is, and why it is apparently
important to shape thinking into a creative or divergent think-
ing. Furthermore, it is clear how these articles emphasize activ-
ities such as process (1740r), specifically regarding the creative
process (148r) or the learning process (48r), which both speak
about a continuum and not in terms of product.

3.7 | Identification and Relational Mapping
of the Educational Interventions in Creativity

These results balance the importance of items and the strength
of their connections. As shown, creativity is the emerging re-
lated term with a central weight, followed by higher education.
We consider these results to reflect a consistency with previ-
ous ones (see Figure 8), and it is coherent regarding the scope
of this systematic review. At the same time, higher education
is connected to the Chinese context (related to Figure 3), and
to creativity training (related to Figure 8). In addition, we find
creative thinking to be an important term, also connected to
teaching and training. In second place, we can also find crit-
ical thinking and divergent thinking. Regarding the didactic
methods, we identify related concepts in this category, such
as project-based learning, teamwork, problem-based learning,
experiential learning, blended learning, or 635 brainstorming
methods. This reflects possible teaching and learning strategies
(to design, implement, and evaluate) for fostering creativity in
higher education. This figure also connects to the highlighted
concepts in the results of Table 2.

These results identify and visualize clusters or communities
among this body of scientific literature. As shown in Figure 10
(and in relation to Figure 9), we appreciate the central weight
of creativity and higher education due to our scope and aim.
Nevertheless, these results show a consistency regarding
Figures 8 and 9. Regarding higher education, it is related to a
cluster of terms such as sensitivity, integrated curriculum, cre-
ativity development, consensual assessment, problem-finding,
future thinking, and Chinese context (see Figure 3). Also, we
appreciate the representation of creative thinking and critical
thinking. Regarding this last one, we see other related terms
such as collaboration and 21st century skills. This reflects a pos-
sible understanding and direction to educational interventions
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in creativity in higher education. This figure also connects to the
highlighted concepts in the results of Table 2.

4 | Discussion

As we have stated before in the present research, our main aim
was to explore and synthesize existing literature on educational
interventions designed to enhance creativity among students in
higher education, and to investigate possible changes in foster-
ing creativity through educational interventions regarding the
influence of COVID-19. In this sense, as we have previously
clarified, we did not identify results regarding this question.
Due to these results, it is important to develop new studies with
new reviews. This impact has been mostly reflected in social
innovation, business innovation of new ventures, and adapting
to uncertainty (Lee et al. 2023). Nevertheless, this scientific gap
points to future lines of educational research in higher educa-
tion literature, regarding the importance of understanding the
influence of COVID-19 in such matters (Shirish et al. 2021).
Furthermore, there is evidence about the relationship between
creativity and health, especially regarding mental health in
everyday life (Cropley 1990; Gillam 2018; Sanchez Herndndez
et al. 2017). In this sense, it would be interesting to explore its im-
pacts on didactics and the teaching and learning process at the
university (Rodriguez-Silva and Violant-Holz 2023), and also to
integrate the evidence of the impact of COVID-19 on the health
of the university education community (Coakley et al. 2021;
Dellafiore et al. 2022; Marcén-Roman et al. 2021; Martin-Cano
et al. 2021; Odriozola-Gonzalez et al. 2020; Stock et al. 2022;
Zurlo et al. 2022) in order to materialize the conception of the
university as a system that promotes creativity alongside health
(Murnoz and Cabieses 2008).

Our findings also highlight the influence of educational poli-
cies on both research and intervention practices, as evidenced
by our timeline showing a steady increase in interest in this
topic since 2006, with a notable spike in 2016. We interpret this
pattern as reflecting broader developments in creativity schol-
arship. Specifically, we consider the influence of the Tuning
Educational Structures in Europe report, alongside the Bologna
Process, and its recognition of creativity as a key generic compe-
tence in higher education (Gonzalez and Wagenaar 2003), con-
ceptualized as a systemic competence (Beneitone et al. 2007).
This international educational agenda, which frames creativity
as a transversal skill essential for lifelong learning (Venckuté
et al. 2020), has also been reflected in global policy initiatives.
For example, the World Economic Forum has included creativ-
ity among the core competencies for the 21st century, alongside
critical thinking and communication. Furthermore, national ed-
ucation systems appear to echo this trend, as in 2016 numerous
countries had incorporated creativity into their official educa-
tional goals (Care et al. 2016). This convergence of international
and national policy frameworks likely stimulated scholarly in-
terest, and the design of educational interventions focused on
creativity. As noted by Mejia et al. (2021), 2016 marked a peak
in the exponential growth of creativity-related publications,
particularly in applied contexts such as education, business,
and innovation. These converging dynamics help explain the
intensification of research output observed in our review. Of
course, our data are correlational, as the timing aligns with

these developments, but does not prove causation. Nonetheless,
the convergence of policy initiatives, curriculum reforms, and
scholarly emphasis on creativity supports the idea that external
influences drove the observed trend.

Moreover, the predominance of certain countries, particularly
the United States, followed by others such as Taiwan and China,
in research on educational interventions in creativity warrants
closer attention. Several interrelated factors may explain these
results. As these three countries are economic powers, for us this
could reflect the so-called creative economy (Asamblea General
de las Naciones Unidas 2020). Also, national research funding
priorities play a crucial role. Countries like the USA allocate
substantial resources to creativity and innovation-driven re-
search, as a key linked to economic growth and competitiveness
(Audretsch and Link 2012). For Taiwan and China, the increas-
ing presence may be linked to national education reforms that
emphasize creativity and innovation as central to global com-
petitiveness and economic agendas. In both countries, policy
initiatives have explicitly called for pedagogical transformation
and creativity-enhancing methodologies at all educational lev-
els. Furthermore, the differences observed in national contribu-
tions to creativity research may also reflect deeper cultural and
epistemological variations in how creativity is conceptualized
and prioritized across countries. As Shao et al. (2019) highlight,
creativity is not a culturally neutral construct: Eastern cultures
often emphasize usefulness, social harmony, and incremental
innovation, whereas Western cultures tend to privilege novelty,
individuality, and radical change. These cultural models shape
not only how creativity is understood, but also how it is assessed;
many widely used tools and frameworks for creativity evaluation
are rooted in Western norms, which may not align with the val-
ues or expectations of other cultural contexts. Complementing
this, McCarthy (2019) highlights how cultural preferences,
rooted in cognitive, motivational, and attributional differ-
ences, affect creative information-processing strategies, which
in turn produce culturally distinct expressions of creativity.
These conceptual divergences, coupled with national education
and research and innovation agendas, may explain why some
countries contribute more intensively or in more intervention-
focused ways to the field of creativity in education. Although
further research is needed to unpack these patterns in detail,
our findings suggest that international and national educational
agendas, strategic research investments and even their under-
standing are important drivers shaping the global landscape of
creativity-related educational interventions. Nevertheless, as
we stated before, we also find it interesting to think about the
countries that are not included in these outcomes, and to ques-
tion our epistemic and methodological approach. Furthermore,
we think it speaks about the pedagogical necessity of expanding
the knowledge of creativity across countries and educational
systems (European University Association 2007) but also con-
sidering its cultural roots and differences and fostering greater
complexity and interdependencies in the field.

Also, our results show a wider interest in the Social Sciences and
Arts and Humanities, recently growing in other fields of knowl-
edge. Fields such as Education or Psychology have traditionally
engaged with processes like idea generation and learning, view-
ing creativity as a fundamental human capacity that merits ex-
ploration and development. In contrast, fields of knowledge such
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as the Natural Sciences and Health Sciences often prioritize
technical or clinical outcomes (such as the development of new
treatments) over the study of creativity as a construct. In addi-
tion to that, faculty definitions of creativity might differ slightly
by discipline and creativity teaching may be at least partially
discipline-specific (Marquis and Vajoczki 2012). Furthermore,
in fields like Medicine and Nursing, where safety and evidence-
based practice are critical, creativity may be viewed with cau-
tion, as it is frequently associated with uncertainty and risk
(Crepaldi et al. 2024). This perception can render creativity eth-
ically problematic, especially when its application does not lead
to demonstrably beneficial outcomes (Thabane et al. 2025). Such
disciplinary constraints may partly explain the relatively limited
attention given to creativity in medical education and research,
and the need for further research and innovation in such fields.
Nonetheless, a growing body of literature has begun to address
this gap, although systematic investigations in these fields re-
main limited (Thabane et al. 2025). Nevertheless, as creativity is
considered a transversal and systemic competence, it would be
interesting to extend these educational interventions, especially
regarding those classic fields of knowledge reported on a minor
number of occasions. For this purpose, it would be required
to provide creativity transversal training (De la Torre 2006)
for enhancing teaching practices at university (Morais
et al. 2017; Normawati and Kurniawati 2023; Torre 2009),
while contextualizing its domain-specific creative processes
(Abraham 2022), and considering its temporalities (Tolkamp
et al. 2023). Furthermore, this transversal training also should
consider the education needs of the creative-innovative profile
of the university teacher (Alburquenque Campos and Tejada
Fernandez 2023). In this sense, we find our results of emerging
concepts and their associations to be very useful, as they could
guide the pedagogical and didactic actions of the teaching and
learning process.

Regarding pedagogical and didactical approaches in the reported
educational interventions in creativity, our findings indicate
consistent teaching proposals such as problem-based learning,
project-based learning or experiential learning, which align
with other recent studies (Heng and Jin 2025). These methodol-
ogies are inherently adaptable, and their impact depends largely
on their design, implementation and evaluation. Nevertheless,
these pedagogical methods may vary depending on the fields of
knowledge and disciplines and their idiosyncrasies (Frambach
et al. 2019), or even regarding teachers and learners' prior ed-
ucational experiences, teaching and learning preferences, or
cultural background (Morais et al. 2017), highlighting the need
for a thoughtful contextual design, implementation and evalu-
ation, while considering simultaneously both local and global
frameworks and applications of creative methodologies. In this
sense, it would be recommendable to also explicitly research and
inform such variables.

Within these results we also question the purposes of educa-
tional interventions in creativity as well as the aspects of them,
such as their so-called creative methodologies, or the measuring
instruments that are used and their construction, among other
questions raised from this study. We are concerned about the
purpose of the educational interventions to foster creativity, as
we have come across some affirmations that center their inter-
ventions to develop a more “creative” workforce through the

education system (Caballero-Garcia and Sanchez Ruiz 2021;
Cheung et al. 2006; Hains-Wesson and Ji 2019; T. Li 2020). From
our understanding, creativity aims to improve the quality of life
and to foster inclusive, equitable and sustainable development
(Asamblea General de las Naciones Unidas 2020) and social
justice (Violant-Holz et al. 2020) which contradicts the under-
standing of it as an instrumental tool at the service of other op-
erating systems. The orientation of the competences will not be
to achieve competitive results according to the dictates of glo-
balization and the economy, but rather in quality and competent
learning that promotes cooperation, sustainable development
and solidarity (Lopez Herrerias 2010). Also, it is necessary to go
beyond disciplinary limits, and to intertwine the different do-
mains of creative projects (Oxman 2016), as well as the different
dimensions of being, in addition to creative thinking, the cre-
ative potential of embodiment in didactic dynamics, metaphors
and creative metacognition (Anderson 2024).

Our systematic review shows some measurement instruments
used to assess different indicators or traits (see Table 2), being
the most common one the Torrance Tests of Creative Thinking
(TTCT). Certainly, measuring creativity generates a debate car-
ried out by many authors, both from a theoretical point of view
(e.g., Fischer and Golden 2018) and from an empirical point of
view (Im et al. 2015). The question remains: can creativity be
measured? What is certain is that one of the problems lies in
how we approach this evaluation and, specifically, the trait or
attribute being measured. To design effective creativity assess-
ment instruments, it is crucial to define the concept of creativity
itself. What is understood by creativity? (Green et al. 2024) in
their recent article distinguish creativity concept as an attribute
and as a process. Creativity for these authors is defined as in-
ternal attention constrained by a generative goal. This defini-
tion comprises three criteria: (1) attention is directed internally
(toward mental representations); (2) attentional operations (e.g.,
search, manipulation) are constrained to fit parameters of a to-
be-achieved goal state (whether a goal is achieved); and (3) the
goal state is generative (not already precisely held in memory).
On a different note (Horikami and Takahashi 2022) define cre-
ativity as an interaction between three modes of thinking (logi-
cal, critical, and lateral), conceptualized as a Tripartite Thinking
Model of Creativity (TTMC). In having proposals such as these
in mind, we consider it useful to explicitly define the under-
standing of the construct and its operationalization through the
teaching and learning process reported in educational interven-
tions and, in doing so, clarifying if they develop domain-general
or domain-specific creativity, or individual or collaborative
creativity (see Cheng 2019). Alongside these considerations, it
would be desirable and recommendable to have unambiguous
reflection of the measurement and assessment, including its
evaluation criteria and using standardized measurement tools
when needed, such as TTCT.

Creativity can be measured, among others, from precursor
cognitive and metacognitive skills; precursor non-cognitive
attributes (creativity attitudes, thinking styles, personality
dispositions); systematic evaluations with neurological cogni-
tive (e.g., Onarheim and Friis-Olivarius 2013); affective com-
ponents (Davis and Bull 1978); motivation (e.g., Sadykova and
Shelestova 2016); and actual creative performance (e.g., Kassim
et al. 2014). However, creativity is more than the sum of its
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parts (Sternberg et al. 2024). For instance, divergent thinking
assesses creative thinking only partially, capturing just one di-
mension of creativity (M. A. Runco 1993). Therefore, if divergent
thinking is measured, it cannot be said that creativity has been
measured (Sternberg et al. 2024). (Weiss et al. 2021) proposed
new framework for categorizing creativity measures including
the identified 228 creativity measures appearing in the litera-
ture since 1900s; they classified each measure according to their
task attributes by two independent raters following attributes:
(a) measurement approach (self-report, other-report, ability
tests); (b) construct (e.g., creative interests and attitudes, cre-
ative achievements, divergent thinking); (c) data type generated
(e.g., questionnaire data vs. accomplishments counts); (d) proto-
typical scoring method (e.g., consensual assessment technique-
CAT), and; (e) psychometric problems. So, it would be enriching
for the educational interventions and creativity knowledge to
incorporate and report these specifications regarding the attri-
butes guiding and measuring their designs, implementations
and evaluations.

If we focus on measuring creative competence in higher educa-
tion, two concepts align in our systematic review: the conver-
gence of critical thinking and creative thinking; the latter being
related to problem-based learning and cultural competence
among others. These results converge with the curricular ide-
als of future students who access higher education, both from
the International Baccalaureate-IB (IBO 2019) conception of
the Baccalaureate itself, and at the competence level, such as
cultural competence (IBO 2021). While the IB aims to prepare
future tertiary-level students to become citizens equipped with
creative competencies (conceived as the self in the world), it
promotes both an internationalist and globalist outlook. The IB
seeks to cultivate future university students toward professional
excellence through creativity, initiative, and problem-solving
skills (Bohorquez and Violant-Holz 2023). In contrast, the
National Baccalaureate system (as in the case of Spain), follow-
ing PISA standards (OECD 2024), evaluates creative thinking
by assessing students’ competence in three cognitive processes:
generating diverse ideas, producing original ideas, and evaluat-
ing and refining those ideas.

Regarding the measurement instruments used to test the im-
pact of interventions, this study raises the question not only
about the measuring instruments used to prove the impact of
the intervention, but also about the design, implementation and
evaluation of the teaching and learning process. In this sense,
for ensuring the methodological quality of the intervention
process, we find it interesting to employ methodological guide-
lines following a mixed methods research framework (Anguera
et al. 2018; Chacon-Moscoso et al. 2019), and to ensure high-
quality intervention programs (Chacén-Moscoso et al. 2013;
Portell et al. 2015; Portell et al. 2019). For this reason, alongside
our findings and our suggestions in the present section, we elab-
orate and synthesize here the following recommendations for
educators, researchers and policymakers based on our research.
First, and as stated before, it is essential to clarify the underly-
ing conceptualization of creativity in each study (whether gen-
eral or domain-specific, individual or collective) and to specify
which dimensions of creativity are prioritized (e.g., person, pro-
cess, product, or environment) (see Cheng 2019). Second, stud-
ies should report the design, implementation, and evaluation

processes in a clear, concise, and coherent manner, providing a
well-grounded operationalization of creativity and its pedagog-
ical foundations. Third, we recommend detailing the context,
participant characteristics, and all actors involved in the inter-
vention, ensuring transparency and replicability. Fourth, both
the methodological approach of the intervention and the re-
search design (when applicable) should be thoroughly described.
Fifth, it is important to specify the core elements of the interven-
tion itself, such as methods, strategies, activities, and duration
(see Rodriguez et al. 2019). Sixth, studies should clearly outline
the evaluation process, including its phases and models, from
both pedagogical and creativity-specific perspectives (see Regier
and Savic 2019). Finally, future research should address the
current gaps in the literature by focusing on understudied con-
texts, disciplines, and populations, particularly in non-Western
settings or among diverse learner groups, to broaden the field's
relevance and applicability.

As limitations of this study, we highlighted the finding of no
specific results on the influence of COVID-19 regarding the
fostering of creativity in higher education. Although we should
wonder if this could be caused by research priorities, delays in
publications or any other possible new hypotheses. We are also
aware of the temporal dimension that this research has reached,
but we believe that the reporting we present is of interest to the
university community, and that we manage to answer our ob-
jective and our research questions. In our systematic review,
China is a highlighted country in the emerging related terms,
but it could be even more represented if we had considered as
inclusion criteria the languages spoken in this country, such as
Mandarin. Finally, this systematic review aimed to be a peda-
gogical, didactic and training resource for teachers. In this sense,
as future lines of research, we consider it interesting to deepen
in the creative methodologies from the discipline of Pedagogy
and, specifically, from the Didactic knowledge and its relation
to other didactic elements such as the pedagogical relationship
(Rodriguez-Silva 2023; Rodriguez-Silva and Violant-Holz 2024).

Another limitation of this review was not including a meta-
analysis, which could have provided a more robust statistical
analysis and synthesis of the findings and would have allowed
for a more precise estimation of the overall effects of the inter-
ventions (in the quantitative and homogeneous research inter-
vention). There is no detailed assessment of the heterogeneity
among the included studies, which poses a difficulty to gener-
alizability. Understanding the sources of heterogeneity could
have provided insights into the variability of the findings and
the factors that influence the outcomes. In SANRA's analysis,
though the relevant outcome data are presented appropriately,
we cannot present either the absolute vs. relative risk of data
nor effect sizes without confidence intervals, affecting the data
quality of control. In ENTREQ's analysis, we didn't describe the
rationale and approach used to appraise the included studies
or selected findings, either the tools, frameworks and criteria
used to appraise the studies or selected findings in each eligi-
ble study, a fact that affects the replicability and the analysis of
the control of the quality in each study. In this regard, it should
be acknowledged as a relative limitation that the inclusion or
exclusion of articles was not determined by the quality assess-
ment. Consequently, the strength of the results may be some-
what constrained. Nevertheless, the narrative synthesis retains
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considerable robustness given the number and diversity of stud-
ies included in the review.

5 | Conclusion

In conclusion, we highlighted the pedagogical contribution of this
systematic review of literature to the design, intervention and eval-
uation in matters of creativity in higher education, considering
the concept of creativity itself and related terms, such as creative
thinking. Also, we emphasize that no specific results were found
regarding the possible changes in fostering creativity through ed-
ucational interventions influenced by COVID-19. In this review
we offer a timeline of such interventions that helps to understand
the influence of educational politics and changes in higher educa-
tion, and a mapping of countries developing such interventions,
with the United States of America and Taiwan standing out. We
also present the disciplines and fields of knowledge reflecting the
predominating interest in creativity in Social Sciences. Also, we
appreciate an increase in the influence and impact of scientific
journals on creativity. Furthermore, we explore pedagogical and
didactic elements regarding creativity, such as the classic indica-
tors of creativity explored and measured in these interventions or
the creative methods employed to foster creativity in higher edu-
cation such as project-based learning, teamwork, problem-based
learning, or experiential learning. From our point of view, all
these contribute to the educational interventions in creativity in
higher education and provide the educational community of the
university with evidence and guidelines to foster creativity.
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Endnotes
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