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Abstract: Background: Creativity is one of the most relevant aspects in students’ training. One of the
purposes of the present work is to show the lack of differences between boys and girls in creativity;
the other is the possibility of improving creativity among high-ability students who received specific
training as part of their intra-curricular content in a total grouping program for gifted students.
Method: The sample consisted of 42 students from first to third grade (13 females and 29 males) and
58 students from fourth to sixth grade (21 females and 37 males). Creativity was measured with
the CREA test for younger students and with the PIC-N for older students. Training was carried
out through an Integral Innovation and Creativity Program (PIIC). Results: The results showed no
differences between genders, except in one of the graphic creativity scales (Details). There were
improvements due to the training in all measures of narrative creativity and in the scale of elaboration
of graphic creativity. Conclusions: The main conclusions are the importance of increasing creativity
with specific programs and the need to improve interventions in graphic creativity.

Keywords: high ability; creativity; training

1. Introduction

High-ability students clearly differ from their normative peers in terms of cognitive
functioning. They have high curiosity, great memory [1], and high levels of abstract
thinking, adaptation to new situations, and cognitive flexibility [2], as well as creativity [3,4].
However, their most distinctive characteristics are the large amount of information they
handle, along with the greater speed of processing it and the use of metacognitive skills [5].
This leads them to prefer complex and challenging tasks, as well as to perform in elaborate
learning environments where they deepen their knowledge and they address the diversified
interests that they present [1,6].

According to the differentiation model, curricula and instruction should be adapted
to students’ needs. Along this line, [7-9] mentioned that the raison d’étre of educating
high-ability students should be a differentiated curriculum. This paradigm strives for an
optimal match between the potential and interests of the high-ability students and what
should be offered to them. The Differentiated Model of Giftedness and Talent is an example
of this conceptualization [10].

Therefore, these students require a specific educational response, which can be achieved
through enrichment, acceleration, or grouping [11-13].

Grouping is a topic that has caused much disagreement. On the one hand, it has
been considered to cause negative effects on students with high abilities, and, on the other
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hand, the benefits of this type of intervention have been mentioned to underline the greater
evidence of its positive effects [14-19].

Grouping can occur in a variety of ways, such as within or between classes, for the
whole school day, or for a reduced time, and it is often arranged in a flexible way according
to students” performance and their achievements [20-22].

Among the different types of grouping is cluster grouping (also known as total school
grouping), where high-ability students are placed in a specific classroom with a teacher
who is trained in high-ability and differentiated education [20,22,23]. This modality has
been proven to have positive academic, social, emotional, and creative impacts. Regarding
creativity, [18] mentioned that high-ability students benefit more from grouping, as it
provides them with the opportunity to access deeper and more advanced knowledge, as
well as to exercise creative and reflective thinking.

Regarding the latter, [18,24] stated that high-ability students benefit more from group-
ing, as it provides them with the opportunity to access deeper and more advanced knowl-
edge and to exercise creative and reflective thinking. Likewise, [25] pointed out the im-
portance of fostering creativity in these students in the school environment because it
strengthens their ability to solve problems.

In Mexico, the Ministry of Education of the State of Jalisco opened the Educational
Center for High Abilities (CEPAC) at the elementary level, which follows the modality of
total grouping by abilities through innovative teaching methodologies associated with new
information technologies and the use of a differentiated curriculum.

Creativity is indisputably important for innovation in any field and for facing everyday
challenges [26,27]. Therefore, it is necessary to promote it from the early years of education—
both at home and at school—to prepare students for the unknown, so that they can adapt to
new situations and solve problems [28,29]. This implies that teachers should both educate
creatively and foster creativity among their students [30]. According to [31], divergent
thinking could be defined as a different way of processing information in which new
connections are established that enable the creative process to solve problems in a different
way from that in which most people do. It is mainly defined according to four skills:
fluency, flexibility, originality, and elaboration.

Creativity can be defined as something new and original, and high quality and sur-
prise are some of its components [32]. Although creativity has an indisputable value in the
development and education of people [33], and despite the fact that the formal objective of
the educational system is to facilitate the development of creative abilities and comprehen-
sive care for all students, including the most gifted, the truth is that it is not promoted in
either general education or for students with high abilities [34-36].

Implementing creativity in the curriculum promotes diverse ways of problem solving
in students—in both their education and their daily life—producing a positive impact im-
pact on their academic performance [37]. Several studies have found a positive relationship
between these two variables [38-42]. However, it has not yet received the attention it de-
serves within the school setting. Creative thinking is necessary in order to promote a change
in the different areas of science, technology, engineering, art, and mathematic (STEAM),
which are all linked to the objectives of 21st-century education. In turn, working in the
different areas of STEAM allows the development of critical and creative thinking [43-45].

Although it is assumed that, with respect to intelligence, there are no gender differ-
ences, there is still debate within the field of creativity on the existence of gender differences
in this variable. [46] mentioned that, while social intelligence is dominant in women,
creative intelligence is dominant in men.

There is a dispute within the field of creativity on the possible existence of gender
differences. In a study where the nonverbal creativity was compared between adolescents
from Mexico and Lithuania, the authors found that, in the visual-spatial category, females
scored significantly higher than males in fluency, flexibility, and elaboration, whilst in the
inventive category, males scored significantly higher in fluency and originality. [47] also
found that girls obtained higher scores in creativity.
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In their study, [48] reported that gifted male students excel in creativity, particularly in
originality. In a recent study, it was found that women are more creative than men, particu-
larly in flexibility; in the rest of the components of creativity, no significant differences were
observed [49]. For their part, [50-52] found no differences according to gender. With these
differences, it is not possible to have a clear view regarding gender and creativity. It is also
important to highlight the different instruments used to measure general creativity, as well
as the different types of creativity and its components.

It is unquestionable that the incorporation of activities and programs that stimulate cre-
ativity allows to increase it [53]. This result can also be obtained by introducing technology
and robotics [54].

The aim of this research is to verify if there are any differences in creativity between
boys and girls with high abilities and to check if specific training produces an increase
in creativity.

2. Method
2.1. Participants

The participants in this study were students from first to sixth grade at the Educational
Center for High Abilities (CEPAC (its Spanish acronym)). To join the Center, students un-
derwent a selection process that included measures of intelligence, creativity, and personal
and social adaptation (Betancourt, in preparation). Table 1 shows the elementary school
members who entered CEPAC in the 2017 school year, at the time this study.

Table 1. School grade and gender of students who entered CEPAC in the 2017-2018 school year.

Participants
School Grade Women Men
1 11 19
2 3 12
3 8 7
4 6 9
5 5 10
6 2 13
Total 35 70

2.2. Instruments

The following instruments were used to measure creativity.

1.  Creative Imagination Test for Children (CREA [55]). This provides an indirect measure
of creativity. It covers ages from 6 years to adulthood. It consists of three stimulus
sheets (A, B, and C); C was the one used in this study, since it is for the school
population. From the stimulus sheet, the interviewees must formulate as many
questions as possible in a period of 4 min. The CREA is an instrument that can be
applied individually or collectively. The raw score obtained is transformed into a
centile score while considering the relevant scales for each group and context. A
reliability of 0.87 and a concurrent validity of 0.79 to 0.81 are reported. This test was
used to collect data from students from first to third grade.

2. Creative Imagination Test for Children (PIC-N, [56]). The test provides a total score for
creativity and a score for narrative and graphic creativity. It also provides a score for
each variable that makes up narrative creativity (fluidity, flexibility, and originality)
and graphic creativity (elaboration, shadows and color, title, and special details). The
PIC-N was aimed at children 8-12 years old; it had a reliability of 0.83. The correlation
with a g-factor test was assessed, and correlations of 0.31 to 0.40 were reported. It was
used to measure creativity in children from fourth to sixth grade.

The reliability values obtained in each scale for the studied sample are presented
in Table 2.
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Table 2. Reliability of the Creative Imagination Test for Children.

Test Pretest Post-Test
CREA 0.806 0.827
PIJ-N 0.790 0.827

Fluency 0.680 0.741
Originality 0.422 0.424
Elaboration 0.715 0.750

Shadows 0.886 0.880
Title 0.786 0.856
Special Details 0.278 0.770

2.3. Procedure

Authorization to collect data for the present study was obtained from the parents. In
addition, authorization to conduct the study was requested from the Ethics Committee
for Research and Animal Welfare of the University of La Laguna, and it was granted
(CEIBA2020-0385).

To assess changes in creativity, tests were administered at the beginning and the end
of the school year. During the school year, students took part in an Integral Innovation and
Creativity Program (PIIC), which was based on the three types of enrichment established
by Renzulli: awareness, concrete methodologies, and research and communication.

This program had an innovative and participatory methodology, which sought to
generate other types of skills in the students; for this purpose, it moved away from a
conventional and theoretical class and developed as a workshop. It was supported by
audio—visual and technological resources, contacts, and networks in order for them to
promote their own innovative and creative projects. Its aim was to develop creative and
innovative thinking in students through the identification and resolution of problems that
started from their real context.

Students attended the Creativity and Innovation Lab once a week for one hour to
participate in the PIIC. It was implemented by a facilitator who was required to play an
active role in its development and create a climate of trust in the classroom in order to
foster new ideas.

2.4. Data Analysis
To test the differences in creativity between boys and girls, as well as to study the
changes due to creativity training, split-plot ANOVAs were performed for the two creativity

tests and, in the case of the PIC, one was performed for each scale. All analyses were
performed with SPSS v21.

3. Results
3.1. Creative Imagination Test for Children (CREA)

The data for the CREA test were collected from 29 males and 13 females from the first
to the third grades of primary school before and after the creativity training. Descriptive
statistics by gender (mean and standard deviation) are presented in Table 3.

Table 3. Descriptive statistics for CREA (29 men, 13 women).

Pretest Post-Test
Mean SD Mean SD

Female 3.08 1.55 8.23 4.55
Male 2.86 1.75 8.45 3.05
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The assumption of equality of covariances was not met (Box'M (3.11, 117.175 = 9.089;
F =2.823; p = 0.037); however, equality of variances was met (Pre: Levene Test (1.40) = 3.98;
p = 0.532; Post: Levene Test (1.40) = 1.882; p = 0.178). In Table 4 are shown the values of the
contrasts. Significant improvements due to creativity training were observed, with a large
effect size. Neither the interaction nor the difference between genders was significant.

Table 4. Effects—CREA.

Effects Mean Square F (1.40) P Partial 12 Power
Gender 3.158 x 107> 0.000 0.999 0.000 0.050
Error 9.587
Pre-post 517.696 86.152 0.000 0.683 1.000
Interaction 0.839 0.140 0.711 0.003 0.065
Error 6.009

3.2. Creative Imagination Test for Children (PIC_N)
Narrative Creativity

Students from fourth to sixth grade were evaluated for their creativity with the PIC-N
test. Data were collected from 21 females and 37 males. The results of the descriptive

statistics (mean and standard deviation) of the three narrative creativity scales appear in
Table 5.

Table 5. Descriptive statistics of the PIC-N narrative creativity scales.

Fluency
Pretest Post-test
Mean SD Mean SD
Female 40.67 23.43 58.29 27.90
Male 47.81 21.03 61.59 27.49
Flexibility
Pretest Post-test
Mean SD Mean SD
Female 19.71 7.61014 27.33 8.97
Male 23.16 7.63 29.00 10.28
Originality
Pretest Post-test
Mean SD Mean SD
Female 29.05 17.65 48.52 23.37
Male 36.59 18.53 43.76 20.37

In the split-plot contrast for the Fluency variable, the assumptions of equality of
covariances (Box'M (3.52, 262.153 = 0.487; F = 0.926; p = 0.881) and equality of variances
(Pre: Levene Test (1.56) = 0.220; p = 0.641; Post: Levene Test (1.56) = 0.120; p = 0.731) were
met. The effects are indicated in Table 6. There were significant improvements due to
training, with a large effect size, but there were no differences by gender, although the male
effect size is small. Interaction was not significant either.

In the comparison performed to study the differences in Flexibility, the assumptions
of equality of covariances (Box'M (3.52, 262.153 = 0.695; F = 0.222; p = 0.881) and variances
(Pre: Levene Test (1.56) = 0.022; p = 0.882; Post: Levene Test (1.56) = 0.322; p = 0.573) were
fulfilled. The effects found in the split-plot comparison are shown in Table 7. There were
significant differences in flexibility, with a large effect size, due to the training received, but
not in gender (although the male effect size found was small) or in their interaction.
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Table 6. Effects on Fluency.

Effects Mean Square F (1.56) p Partial 12 Power
Gender 175.212 1.539 0.220 0.027 0.230
Error 113.839
Pre-post 1212.976 29.572 0.000 0.346 1.000
Interaction 21.252 0.518 0.475 0.009 0.109
Error 41.018

Table 7. Effects on Flexibility.

Effects Mean Square F (1.56) P Partial n? Power
Gender 175.217 1.539 0.3220 0.027 0.230
Error 113.839
Pre—post 1212.976 29.572 0.000 0.346 1.000
Interaction 21.252 0.518 0.475 0.009 0.109
Error 41.018

With respect to the Originality variable, the split-plot comparison performed met the
assumptions of equality of covariances (Box'M (3.52, 262.153 = 0.684; F = 0.218; p = 0.884)
and variances (Pre: Levene Test (1.56) = 0.620; p = 0.434; Post: Levene Test (1.56) = 0.209;
p = 0.650). The results of the contrasts are presented in Table 8. There were pre—post
differences, pointing to score improvements due to training, with a large effect size. There
were no differences due to gender.

Table 8. Effects on Originality.

Effects Mean Square F (1.56) j4 Partial 12 Power
Gender 51.764 0.90 0.766 0.002 0.060
Error 577.675
Pre—post 4753.109 21.987 0.000 0.282 0.996
Interaction 1015.695 4.698 0.034 0.077 0.568
Error 216.181

Nevertheless, the interaction was significant, with a medium effect size. There were
improvements in both groups after training; however, the girls’ results were greater (see
Figure 1).

Originality
Sex

= female
= male

50.00

45.00

40.00

35.00

Marginal estimate means

30.00

Pre-Post

Figure 1. Interaction in Originality.
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3.3. Graphic Creativity

The descriptive statistics (mean and standard deviation) found for the four graphic
creativity variables are presented by gender in Table 9.

Table 9. Descriptive statistics of the graphic creativity variables of the PIC-N.

Elaboration

Pretest Post-test
Mean SD Mean SD
Female 2.29 2.15 3.86 1.74
Male 2.30 1.71 3.00 2.17

Shadows and Color

Pretest Post-test
Mean SD Mean SD
Female 3.33 2.50 0.67 1.20
Male 2.24 1.79 0.87 1.72

Title

Pretest Post-test
Mean SD Mean SD
Female 2.19 1.81 2.62 1.94
Male 2.57 2.07553 2.76 222

Special Details

Pretest Post-test
Mean SD Mean SD
Female 0.05 0.22 0.10 0.30
Male 0.27 0.56 0.46 1.01

The split-plot comparison of the Elaboration variable showed that the ANOVA as-
sumptions of equality of covariances (Box'M (3.52, 262.153 = 3.285; F = 1.047; p = 0.370)
and variances (Pre: Levene Test (1.56) = 2.923; p = 0.093; Post: Levene Test (1.56) = 2.579;
p = 0.114) were fulfilled. In Table 10 can be observed the results of the comparisons. There
were pre—post differences, pointing to score improvements due to training, with a large
effect size. There were no differences due to gender, nor was the interaction significant, but
in both cases, the effect sizes were small and medium, respectively.

Table 10. Effects on Elaboration.

Effects Mean Square F (1.56) P Partial 12 Power
Gender 4.789 0.951 0.334 0.017 0.160
Error 5.038
Pre—post 34.641 13.247 0.001 0.191 0.947
Interaction 5.055 1.933 0.070 0.033 0.277
Error 2.610

For the Shadows and Color variable, there were no violations of the ANOVA as-
sumptions of equality of covariances (Box'M (3, 52,262.153 = 7.370; F = 2.353; p = 0.070)
and variances (Pre: Levene Test (1.56) = 1.969; p = 0.166; Post: Levene Test (1.56) = 2.407;
p = 0.126). The results of the split-plot comparison performed are displayed in Table 11. In
this case, there were remarkably lower scores after training, with no significant differences
in gender or in the interaction, although the effect size was small in the former and medium
in the latter.
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Table 11. Effects on Shadows and Color.
Effects Mean Square F (1.56) p Partial 12 Power

Gender 5.328 1.457 0.232 0.025 0.220
Error 3.657

Pre-post 109.600 36.171 0.000 0.392 1.000

Interaction 11.117 3.699 0.061 0.061 0.469
Error 3.030

The split-plot comparison of the Title variable showed that the ANOVA assumptions
of equality of covariances (Box'M (3, 52,262.153 = 2.078; F = 0.663; p = 0.575) and variances
(Pre: Levene Test (1.56) = 0.142; p = 0.708; Post: Levene Test (1.56) = 046; p = 0.831) were
fulfilled. No significant differences were observed in any of the three comparisons (see
Table 12).

Table 12. Effects on Title.

Effects Mean Square F (1.56) j4 Partial 12 Power
Gender 1.775 0.301 0.586 0.005 0.084
Error 5.905
Pre—post 2.556 1.012 0.319 0.018 0.167
Interaction 0.384 0.152 0.698 0.003 0.067
Error 2.525

The split-plot comparison of the Details variable showed that the ANOVA assumptions
of equality of covariances (Box'M (3, 52,262.153 = 44.196; F = 14.094; p = 0.001) and variances
(Pre: Levene Test (1.56) = 15.301; p = 0.001; Post: Levene Test (1.56) = 10.021; p = 0.003)
were not met, so the Pilloi contrast was taken into account because it was the most robust.
Significant differences were only observed in gender, with a significantly higher score in
the males, presenting a medium effect size. These results are shown in Table 13.

Table 13. Effects on Details.

Effects Mean Square F (1.56) P Partial 12 Power
Gender 2.307 4.797 0.033 0.079 0.576
Error 0.481
Pre—post 0.376 0.865 0.356 0.015 0.150
Interaction 0.134 0.309 0.580 0.005 0.085
Error 0.434

4. Discussion

The results presented in this study highlight two issues. First, the performance in
creativity was equal among both males and females, since a significant difference was
found in only one of the variables (Details), in favor of the males. However, this finding
should be taken with caution because, on the one hand, this was the only variable where
differences between genders appeared and because the reliability of the variable was very
low in the first pass of the test. This leads to the suggestion of analyzing this data in a
larger sample to find out whether the low reliability was due to the test itself or to the
characteristics of the sample.

In any case, the results of this study are in line with those of a wide range of studies in
which no differences between genders were observed in cognitive variables [50-52]. This
aspect is especially relevant as studies on gender differences have been generalized with
all of the relevance that they have at a practical level. For example, the lower presence of
women in technical and engineering careers cannot be based on cognitive differences, but
is rather due to contextual stereotypes that must be overcome to achieve equity between
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women and men [43-45]. This will allow girls to be able to choose the career of their
choice according to their abilities and desires and not on misconceptions that marginalize
them [57,58].

The second aspect that emerges from this study is the importance of creativity training.
In this way, it becomes clear that this construct is not a characteristic that one either has
or does not, but a quality that can be developed if it is properly trained. Creativity is
at the basis of any social development, so it is essential that students reach their full
potential through training. Moreover, the sample that we dealt with was made up of
high-capacity students. The development of creativity thus acquires a special relevance, as
it will allow them to obtain relevant and important results for the society in which they
live. A particularly relevant fact is that, because ability matching allows efficient progress
in the school curriculum at each educational level, it is possible to carry out intervention
programs within the school day, without waiting to conduct them outside of school, as
with other educational models. This is one of the clear advantages in the education of the
most capable by grouping.

Finally, it should be noted that creativity is multimodal [31]. Although important
achievements are observed in narrative creativity, the same does not happen with graphic
creativity, and this has also been observed in other studies that have used the same test [40,59].
It is widely known in the literature that the label of creativity encompasses a wide variety
of concepts. It is essential to bound the different conceptions of creativity and analyze their
contributions to different applications, especially in the education field.

5. Conclusions

The present study showed that training through an Integral Innovation and Creativity
Program contributed to significant improvements in the various components, such as
fluency, flexibility, and originality in the narrative area, as well as elaboration, shadows
and color, and special details in the graphic area. However, no differences were found
according sex, except for the component “special details”, with males scoring higher, so a
greater capacity for insight or perceptual restructuring can be attributed to them, that is, a
capacity to see a problem differently from how others see it and to establish unions of two
or more drawings in a single figure, rotations, inversions, expansions, or some other details
that are very striking through their graphic productions.

Taking these results as a reference, it cannot be assured that males are more creative
than women; the fact that they scored higher in only one variable highlights the importance
of continuing studies with large and diverse samples, which will allow us to establish
conclusions with greater scientific rigor and to justify why the components of creativity can
be associated more with one gender or the other.

Author Contributions: Conceptualization, A.B., E.R-N. and J.EE; methodology, M.D.V., AB. and
E.R.-N.; formal analysis, ].B., ].EF. and M.D.V,; investigation; ].B. and M.D.V.,; data curation, ].B. and
M.D.V,; writing—original draft preparation, E.R.-N. and M.D.V,; writing—review and editing, all
authors; visualization, ].EF, J.B. and M.D.V,; supervision, AB.and ER-N,; project administration,
A.B. and E.R-N. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was conducted in accordance with the guidelines
of the Declaration of Helsinki. The information will be used for strictly academic and research
purposes, as stipulated in the current Organic Law 3/2018 of 5 December on Personal Data Protection
and the guarantee of digital rights (BOE no. 294 of 6 December). The Research Ethics and Animal
Welfare Committee (CEIBA) of the University of La Laguna approved this proposal on 28 October
2021 with the code CEIBA2020-0385.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available upon request from the
corresponding author, due to restrictions, privacy, and ethical constraints.



Children 2022, 9, 1081 10 of 11

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Garcia-Cepero, M.C.; Proestakis, A.; Olivares, A.; Mufioz, E.; Lopez, M.C. Caracterizacién de estudiantes desde sus potenciali-
dades y talentos académicos. Univ. Psychol. 2012, 11, 1327-1340. [CrossRef]

2. Arancibia, V.; Boyanova, D.; Gonzalez, P. Cognitive characteristics of gifted and not gifted fifth-grade chilean students from
economically vulnerable contexts. Univers. . Educ. Res. 2016, 4, 744-754. [CrossRef]

3.  Guignard, J.; Kermarrec, S.; Tordjman, S. Relationships between intelligence and creativity in gifted and non-gifted children.
Learn. Individ. Differ. 2016, 52, 209-215. [CrossRef]

4. Tordjman, S.; Besangon, M.; Pennycook, C.; Lubart, T. Children with high intellectual and creative potential: Perspectives from
a developmental psycho-environmental approach. In Conceptions of Giftedness and Talent; Sternberg, R.J., Ambrose, D., Eds.;
Palgrave Macmillan: Cham, Switzerland, 2021. [CrossRef]

5. Hettinger, S.; Carr, M. Cognitive development in gifted children. Toward a more precise. Educ. Psychol. Rev. 2003, 15, 215-246.

6. Miller, A.L.; Dumford, A.D. Do high-achieving students benefit from honors college participation? A look at student engagement for
first-year students and seniors. ]. Educ. Gift. 2018, 41, 217-241. [CrossRef]

7. Borland, J.H. Evaluating gifted programs: A broader perspective. In Handbook of Gifted Education; Colangelo, E.N., Davis, G.A.,
Eds.; Allyn and Bacon: Boston, MA, USA, 2003; pp. 293-310.

8. Tomlinson, C.; Brimijoin, K.; Narvaez, L. The Differentiated School: Making Revolutionary Changes in Teaching and Learning; ASCD:
Alexandria, VA, USA, 2008.

9. Kaplan, S.N. Callenge vs differentiation: Why, what and how. Gift. Child Today 2016, 39, 114-115. [CrossRef]

10. Gagné, . Differentiating Giftedness from Talent; Routledge: Abingdon, UK, 2021.

11.  Kelemen, G. Identification of highly gifted children. Exedra 2012, 6, 43-55.

12.  Preckel, F.; Schmidt, I.; Stumpf, E.; Motschenbacher, M.; Vogl, K.; Vsevolod, S.; Schneider, W. High-ability grouping: Benefits for
gifted students” achievement development without costs in academic self-concept. Child Dev. 2019, 90, 1185-1201. [CrossRef]
[PubMed]

13.  Sanchez, P. Percepciones de la aceleracion de nifios sobresalientes en escuelas mexicanas. In Proceedings of the Congreso Nacional
de Investigacion Educativa, Veracruz, México, 2009; Available online: http:/ /www.comie.org.mx/congreso/memoriaelectronica/
v10/pdf/area_tematica_01/ponencias/0316-F.pdf (accessed on 21 September 2009).

14. Allan, S. Ability grouping research reviews. What do they say about grouping and the gifted? Educ. Leadersh. 1991, 48, 60-65.

15.  Gentry, M. Cluster grouping. In Fundamentals of Gifted Education: Considering Multiple Perspectives; Callahan, C.M., Hertzberg-
Davis, H.L., Eds.; Routledge: New York, NY, USA, 2018; Volume 2, pp. 213-224. [CrossRef]

16. Herderson, H. Multi-level selective classes for gifted students. Int. Educ. . 2007, 8, 60-67.

17.  Oakes, ]J. Keeping Track: How Schools Estructure Inequality; Yale University Press: London, UK, 1985. [CrossRef]

18. Rogers, K.B. Using current research to make “good” decisions about grouping. Natl. Assoc. Second Sch. Princ. Bull. 1998, 82, 38—46.
[CrossRef]

19. Tieso, C. The effects of grouping practices and curricular adjustments on achievement. J. Educ. Gift 2005, 29, 60-89. [CrossRef]

20. Bolick, M.; Rogowsky, B. Ability grouping is on the rise, but should it be. J. Educ. Hum. Dev. 2016, 5, 40-51. [CrossRef]

21. Gentry, M.; Owen, S.V. An investigation of total school flexible cluster grouping on identification, achievement, and classroom
practices. Gift. Child Q. 1999, 43, 224-243. [CrossRef]

22.  Gentry, M. Total, School Cluster Grouping: A Comprehensive, Research-Based Plan for Raising Student Achievement and Improving Teacher
Practices, 2nd ed.; Prufrock: Austin, TX, USA, 2014.

23. Matthews, M.S.; Ritchotte, J.A.; McBee, M.T. Effects of school-wide cluster grouping and within-class ability grouping on
elementary school students” academic achievement growth. High Abil. Stud. 2013, 24, 81-97. [CrossRef]

24. Rogers, K.B. Grouping the gifted and talented: Questions and answers. Roeper Rev. 2010, 24, 103-107. [CrossRef]

25. Miller, A.; Smith, V. Exploring differences in creativity across academic majors for high-ability college students. Gift. Talent. Int.
2017, 32, 44-58. [CrossRef]

26. Campos, G.; Palacios, A. La creatividad y sus componentes. Creat. Soc. 2018, 27, 168-183.

27. Kaplan, D.E. Creativity in education: Teaching for creativity development. Psychology 2019, 10, 140-147. [CrossRef]

28. Collard, P.; Looney, ]. Nurturing creativity in education. Eur. J. Educ. 2014, 49, 348-364. [CrossRef]

29. Grigorenko, E. Creativity: A challenge for contemporary education. Comp. Educ. 2018, 55, 116-132. [CrossRef]

30. Salicetia, F. Educate for creativity: New educational strategies. Procedia Soc. Behav. Sci. 2015, 197, 1174-1178. [CrossRef]

31. Guilford, J.P. Creativity. Am. Psychol. 1950, 5, 444-454. [CrossRef]

32. Kaufman, J.; Glaveanu, V. An overview of creativity theories. In Creativity: An Introduction; Kaufman, J., Sternberg, R., Eds.;
Cambridge University Press: Cambridge, UK, 2021; pp. 17-30. [CrossRef]

33. Glaveanu, V. Educating which creativity? Think. Skills Creat. 2018, 27, 25-32. [CrossRef]

34. Alvarado, R. Creatividad y educacion: Importancia de la creatividad en los procesos de ensefianza y aprendizaje. Tsantsa Rev.
Investig. Art. 2018, 6, 35-44.

35. Ribeiro, F; Stoltz, T.; Machado, J. Creative education for gifted children. Create. Educ. 2014, 5, 347-352. [CrossRef]


http://doi.org/10.11144/Javeriana.upsy11-4.cept
http://doi.org/10.13189/ujer.2016.040411
http://doi.org/10.1016/j.lindif.2015.07.006
http://doi.org/10.1007/978-3-030-56869-6_15
http://doi.org/10.1177/0162353218781753
http://doi.org/10.1177/1076217516628916
http://doi.org/10.1111/cdev.12996
http://www.ncbi.nlm.nih.gov/pubmed/29171007
http://www.comie.org.mx/congreso/memoriaelectronica/v10/pdf/area_tematica_01/ponencias/0316-F.pdf
http://www.comie.org.mx/congreso/memoriaelectronica/v10/pdf/area_tematica_01/ponencias/0316-F.pdf
http://doi.org/10.4324/9781315639987
http://doi.org/10.1177/019263658506948430
http://doi.org/10.1177/019263659808259506
http://doi.org/10.1177/016235320502900104
http://doi.org/10.15640/jehd.v5n2a6
http://doi.org/10.1177/001698629904300402
http://doi.org/10.1080/13598139.2013.846251
http://doi.org/10.1080/02783190209554140
http://doi.org/10.1080/15332276.2018.1435355
http://doi.org/10.4236/psych.2019.102012
http://doi.org/10.1111/ejed.12090
http://doi.org/10.1080/03050068.2018.1541665
http://doi.org/10.1016/j.sbspro.2015.07.374
http://doi.org/10.1037/h0063487
http://doi.org/10.1017/9781108776721.003
http://doi.org/10.1016/j.tsc.2017.11.006
http://doi.org/10.4236/ce.2014.55044

Children 2022, 9, 1081 11 of 11

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.
50.

51.

52.

53.

54.

55.

56.
57.

58.

59.

Tirri, K.; Cho, S.; Ahn, D.; Campbell, J. Education for creativity and talent development in the 21st century. Educ. Res. Int.
2017, 5417087. [CrossRef]

Ramirez, Y.; Navas, M.; Lépez, V. Un estudio sobre la creatividad, el género, la edad, y las inteligencias multiples en alumnos de
educacion secundaria obligatoria en Espafia. Prax. Educ. 2019, 23, 1-16. [CrossRef]

Fernandez, E.; Garcia, T.; Gémez, C.; Areces, D.; Rodriguez, C. Creatividad e inteligencias multiples percibidas como predictores
de las aptitudes escolares en Educacion Primaria. Electron. ]. Res. Educ. Psychol. 2019, 17, 589-608. [CrossRef]

Hamid, A.; Parvez, M. Effect of leisure time activity, creativity and gender on academic performance of adolescent students. Stud.
Indian Place Names 2020, 40, 2565-2572. [CrossRef]

Lopez, E. Inteligencia, Creatividad, Bienestar Psicologico y Su Relacion con el Rendimiento Académico en Alumnos de 8 a 12 Afios de
Edad. [Tesis Para Obtener el Grado de Mtro. en Psicologia Educativa]; Centro Universitario de Ciencias de la Salud; Universidad de
Guadalajara: Guadalajara, Mexico, 2021.

Malik, N.; Shanwal, V. A comparative study of traditional and Smart classrooms in relation to their creativity and academic
achievement. Integr. J. Soc. Sci. 2017, 4, 15-19. [CrossRef]

Solhi, M.; Salehfard, A.; Ganji, M. Relationship between self-regulated strategies and creativity with the academic performance of
public health students. Psychology 2016, 1, 53-62.

Chen, C.WJ,; Lo, K. From teacher-designer to student-researcher: A study of attitude change regarding creativity in STEAM
education by using makey makey as a platform for human-centred design instrumen. J. STEM Educ. Res. 2019, 2, 75-91.
[CrossRef]

Conradty, C.; Sotiriou, S.A.; Bogner, EX. How creativity in STEAM modules intervenes with self-efficacy and motivation. Educ.
Sci. 2020, 10, 70. [CrossRef]

Wade-Leeuwen, B. STEAM education creativity in teacher education programs. In Dimensions and Emerging Themes in Teaching
Practicum; Routledge: Abingdon, UK, 2018.

Fellmann, F; Redolfi, E. Aspects of sex differences: Social intelligence vs. creative intelligence. Adv. Anthropol. 2017, 7, 298-317.
[CrossRef]

Garin-Vallverdu, M.P,; Lépez-Fernandez, V.; Llamas Salguero, F. Creatividad e inteligencias multiples segtn el género en
alumnado de educacién primaria. ReiDoCrea Rev. Investig. Docencia Create. 2016, 5, 33-39. [CrossRef]

Zahed, A.; Rezaiisharif, A.; Shokri, M. The comparison of academic engagement, emotional creativity and academic self-efficacy
in gifted male and female students. QJCR 2019, 18, 100-120. [CrossRef]

Pandey, L. A study on the influence of gender in creativity and giftedness. I. Res. J. Educ. Psychol. 2021, 5, 30-36.

David, L.; Pastor, B. Relationship between creativity, intelligence and academic achievement amongst primary education students.
Bull. Transilv. Univ. Brasov. 2017, 10, 123-132.

Gonzalez, M.; Llamas, F.; Lopez, V. Mejora del rendimiento académico de alumnos con necesidades especificas de apoyo educativo
mediante una metodologia innovadora desarrollando la creatividad y su relacion con la lateralidad en Educacion Primaria. Rev.
Nac. Internac. Educ. Incl. 2016, 9, 179-195.

Jackson, L.A.; Witt, E.A.; Games, A.L; Fitzgerald, H.E.; von Eye, A.; Yong, Z. Information technology use and creativity: Findings
from the children and technology project. Comput. Hum. Behav. 2012, 28, 370-376. [CrossRef]

Jenaro-Rio, C.; Castafio-Calle, R.; Garcia-Pérez, A. La experiencia de un taller para el fomento de la creatividad en nifios de
Primaria. Arte Individuo Soc. 2019, 31, 735-752. [CrossRef]

Pedersen, B K.M.K,; Marchetti, E.; Valente, A.; Nielsen, J. Fabric Robotics—Lessons Learned Introducing Soft Robotics in a Computational
Thinking Course for Children; Zaphiris, P., Ioannou, A., Eds.; In Proceedings of the Learning and Collaboration Technologies, Human and
Technology Ecosystems: 7th International Conference, Copenhagen, Denmark, 19-24 July 2020; Springer: Berlin/Heidelberg, Germany,
2020; Volume 12206, pp. 499-519. [CrossRef]

Corbaldn, J.; Martinez, F.; Donolo, D. CREA. Inteligencia Creativa. Una Medida Cognitiva de la Creatividad; TEA Ediciones: Madrid,
Spain, 2002.

Artola, T.; Ancillo, I.; Mosteiro, P.; Barraca, J. Prueba de Imaginacién Creativa Para Nifios PIC N; TEA Ediciones: Madrid, Spain, 2003.
Halpern, D.F,; Benbow, C.P,; Geary, D.C.; Gur, R.C.; Hyde, ].S.; Gernsbacher, M. A. The science of sex differences in science and
mathematics. Psychol. Sci. Public Int. 2007, 8, 1-51. [CrossRef] [PubMed]

Grant, D.F; Battle, D.A.; Heggoy, S.J. The journey through college of seven gifted females: Influences on their career related
decision. Roeper Rev. 2000, 22, 251-260. [CrossRef]

Valadez, M.D.; Betancourt, J.; Flores Bravo, ].F.; Rodriguez-Naveiras, E.; Borges, A. Evaluation of the effects of grouping high
capacity students in academic achievement and creativity. Sustainability 2020, 12, 4513. [CrossRef]


http://doi.org/10.1155/2017/5417087
http://doi.org/10.19137/praxiseducativa-2019-230107
http://doi.org/10.25115/ejrep.v17i49.2597
http://doi.org/10.12973/ijem.6.2.381
http://doi.org/10.13140/RG.2.2.19436.10886
http://doi.org/10.1007/s41979-018-0010-6
http://doi.org/10.3390/educsci10030070
http://doi.org/10.4236/aa.2017.74017
http://doi.org/10.30827/Digibug.40068
http://doi.org/10.29252/jcr.18.71.100
http://doi.org/10.1016/j.chb.2011.10.006
http://doi.org/10.5209/aris.60841
http://doi.org/10.1007/978-3-030-50506-6_34
http://doi.org/10.1111/j.1529-1006.2007.00032.x
http://www.ncbi.nlm.nih.gov/pubmed/25530726
http://doi.org/10.1080/02783190009554047
http://doi.org/10.3390/su12114513

	Introduction 
	Method 
	Participants 
	Instruments 
	Procedure 
	Data Analysis 

	Results 
	Creative Imagination Test for Children (CREA) 
	Creative Imagination Test for Children (PIC_N) 
	Graphic Creativity 

	Discussion 
	Conclusions 
	References

