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Interdisciplinary learning 
combining engravings and poems 
by teachers in initial training
Beatriz Peña-Acuña * and Samir Assaleh Assaleh 

Faculty of Education, Psychology and Sports Sciences, University of Huelva, Huelva, Spain

Interdisciplinary is proposed to address a technologic knowledge-based society. 
This research employs quantitative methodology to analyze the perception of 
an integrated interdisciplinary practice involving engraving and poetry among 
63 teachers in initial training. The goal is to identify correlations between age, 
gender, and the three dimensions of interdisciplinary. We infer a moderate 
positive correlation between age and the perception of skills, and a weak 
correlation with the perception of knowledge and interdisciplinary attitude 
dimensions, yielding results. This research aligns with the stance in favor of 
interdisciplinary education, advocating for its importance from pre-university to 
university levels, as a preparation for students to tackle complexity.
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1 Introduction

Interdisciplinarity in education has been reinvigorated by the spread of STEM 
methodologies (Chiang et al., 2020). Salas Soto (2008) highlighted a wide range of benefits of 
interdisciplinarity, such as abundance of resources, creativity, collaboration, and professional 
enrichment. In addition, this author recognizes that it requires an investment of time, energy, 
and resources, as well as changes in methods, institutions, and self-awareness.

The definition of interdisciplinary (Lattuca et al., 2012) consists of “a perspective, practice 
or approach to problem solving that draws on knowledge and modes of inquiry from more 
than one disciplinary perspective” (p. 25). According to St. Clair and Hough (1992), the 
concept of interdisciplinary teaching is clarified as follows:
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Teachers present content from more than one perspective or discipline; connections 
between subject areas are made explicit; there is a greater emphasis on application and 
synthesis of content and skills; instructional and inquiry methods are often student-
centered and process-oriented, with a shift in the teacher’s role from lecturer to facilitator; 
collaboration and communication among teachers is emphasized; content studied 
promotes a full exploration of meaning by demonstrating logical connections rather than 
isolated and/or fragmented skills; and there is an underlying belief that interdisciplinary 
instruction motivates both teachers and students (p. 3).

According to specialists and authorities on the subject, such as Dewey (1995), Piaget 
(1981), Vigotsky (2021), Gardner (2016), Perkins (2017), and Sternberg (2003), it is necessary 
to develop critical thinking belonging to the learner.

Interdisciplinary thinking, in particular, allows students to benefit in the following three 
areas because they (1) self-perceive different disciplinary knowledge, (2) become aware of 
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specific skills for interdisciplinarity, and furthermore (3) are aware of 
reflective attitudes. This research investigates how university students 
reflect on these aspects, considering that this is an educational 
intervention in which contemporary prints by international authors 
are to be related to contemporary poems also by Spanish authors.

1.1 Self-perception of disciplinary 
knowledge

According to the literature review conducted, the self-perception 
of students’ disciplinary knowledge through interdisciplinary practice 
has been a relevant topic in academia since at least 2010 (Pérez 
Romero et al., 2023). As higher education evolves and focuses on 
addressing the complex challenges of the knowledge society, 
interdisciplinarity has become increasingly important. This approach 
seeks to transcend the usual boundaries of academic disciplines and 
encourage collaboration between different fields of study.

Interdisciplinary practice (Alvarado et  al., 2021) encourages 
students to develop a deep and broad understanding of the problems 
and phenomena they face by combining different perspectives and 
approaches from different disciplines. By participating in 
interdisciplinary projects, students could apply their disciplinary 
knowledge in a broader context, understanding how their field of 
study relates to others and how it can contribute to finding 
comprehensive solutions (Contreras-Velásquez et al., 2017).

University students, when faced with complex scenarios (Chacón, 
2014), require the integration of different disciplines. Interdisciplinary 
practice challenges students to broaden their horizons and explore 
new areas of knowledge. As they gain experience in interdisciplinary 
projects, they may discover the need to acquire additional skills or go 
deeper (Quintá, 2014) in certain topics to deal more effectively with 
more complex difficulties.

1.2 Specific skills for interdisciplinarity

For students to succeed in interdisciplinary practices, it is essential 
that they develop certain specific key skills (Figueroa Céspedes et al., 
2020). These enable them to practically address challenges and benefit 
from the different articulations that arise from the collaboration of 
different disciplines.

Critical judgment (Sandoval et  al., 2013) involves the art of 
looking at and judging data with equanimity, finding hidden 
rationales, seeing pros and cons from different angles, and solving 
wisely. In interdisciplinary endeavors, students must be  able to 
challenge established disciplinary dogmas and look with fresh eyes at 
a problem as a whole. Similarly, students must know how to articulate 
their ideas clearly (Almaguer et al., 2016), both to scholars in their 
own discipline and to those from other disciplines. This includes 
listening skills (Martínez González et al., 2018), as well as the ability 
to express difficult concepts with fluency in order to speak to 
different audiences.

Interdisciplinary work often involves dealing with complicated 
and uncertain situations with ease and comfort. Students need to 
be comfortable and adaptable to changes in gaze, modes, and angles 
(Vargas-D'Uniam et al., 2016). Knowing how to accept and learn 
from different perspectives, as well as how to deal with doubt and 

ambiguity, is key to success in interdisciplinary fields. Interdisciplinary 
thinking (Aguirre Arriaga, 2005) involves understanding how 
individual parts are connected and how they help the larger system 
move forward. Students need to be able to find and understand the 
connections and relationships at work in interdisciplinary contexts 
(Van der Linde, 2007). This involves understanding complex 
dynamics and the art of measuring the impact of actions taken by 
different components of the system.

Effective collaboration (Pozuelos Estrada et al., 2012) is necessary 
for interdisciplinary assignments. Students must be able to work in 
groups, appreciate the skills and viewpoints of others, and collaborate 
fruitfully toward common goals. This requires skills in dealing with 
others, resolving disputes, and recognizing and using individual 
strengths for the benefit of the group. Interdisciplinary endeavors 
require (Rodríguez Fernández, 2022) a never-ending spirit of learning. 
Students must want to explore new areas of knowledge, acquire new 
skills, and keep abreast of advances in different fields. This implies an 
attitude of openness (Torres, 2012) to knowledge, intellectual 
eagerness, and a desire to seek opportunities for personal and 
professional improvement.

1.3 Reflective attitudes due to 
interdisciplinarity

Educational researchers in qualitative methodology develop 
reflective attitudes when unraveling human phenomena or constructs 
(Ríos Saavedra, 2018).

Among the most prominent attitudes promoted in 
interdisciplinary practice are openness to different perspectives, 
recognition of complexity, questioning of assumptions and biases 
(Vélez Gutiérrez, 2013), reflection on one’s teaching process, 
appreciation for collaboration and dialogue, intellectual curiosity, 
intellectual humility, respect and empathy (Nistauz Sorzano, 2022), 
tolerance of ambiguity (Van der Linde, 2007), taste for innovation and 
creativity (Jiménez Galán, 2019), as well as a tenacious and 
resilient character.

From education and psychology related to autonomy and 
confidence in the ability and skills to solve problems, we find the theory 
of self-efficacy formulated by Bandura (1999). This author suggests that 
confidence in one’s own abilities affects motivation and task 
performance. According to this perspective, those who are confident 
in their ability to solve problems are more likely to face challenges and 
persist in their search for solutions. Zimmerman’s (2002) theory of self-
regulated learning should also be considered. This theory focuses on 
the importance of self-regulation and autonomy in the classroom. 
According to this theory, individuals who are able to set goals, monitor 
their progress, and regulate their own learning tend to be more effective 
at finding solutions to difficulties and achieving their goals.

Flavell is a leading cognitive psychologist known for his work on 
metacognition and self-reflection. Flavell (1979) examines the 
importance of both in cognitive development and decision making. 
He explores how the ability to reflect on one’s thoughts and monitor 
cognitive processing can influence productivity and problem solving.

In this context, it is relevant to investigate the interactions among 
the mentioned theories, such as Bandura’s theory of self-efficacy, 
Zimmerman’s theory of self-regulated learning, and Flavell’s concepts 
of metacognition and self-reflection. These theories converge in their 
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focus on the importance of personal perception and regulation in the 
learning process, but they also complement each other by offering 
distinct and complementary perspectives on how students can develop 
interdisciplinary skills. Delving deeper into the integration of these 
theories in the context of interdisciplinary practice could enrich our 
understanding of how students acquire and apply knowledge in 
academic and professional environments.

1.4 Interdisciplinary research on the visual 
image in conjunction with the written 
literary text as a key resource

The relationship between the visual image and the written literary 
text has been the subject of interdisciplinary studies in different 
academic fields. Several previous studies (Vargas-D'Uniam et  al., 
2016); have explored the relationship between the visual image and 
the literary text from an interdisciplinary perspective, or even as a 
resource to connect it with the transdisciplinary (Martínez-Puente, 
2021). For example, in the field of educational interventions, Vásquez 
Cáceres (2021) found a positive correlation in an intervention with 
elementary school students. In terms of teacher training, (Pérez 
Romero et al., 2023) recommended that educational agents in the arts 
environment who are responsible for addressing inclusion receive 
prior interdisciplinary training.

As Poyatos (1978) pointed out, comparative literature studies the 
interactions between different literary traditions and the connections 
between texts written in different languages and cultures. In this 
context, interdisciplinary analyses have been carried out (Vieites and 
Caride Gómez, 2017) that consider the relationship between the visual 
image and the literary text in works from different literary traditions. 
Interdisciplinary interventions have also been carried out with visual 
objects in the case of autism (Madariaga and Larraín, 2022). The 
intersection between literature and the visual arts has been the subject 
of studies in fields such as art history and literary theory. These studies 
explore how visual images intertwine with literary texts, whether as 
illustrations, in collaborations between artists and writers, or as 
recurring themes in literary works.

Semiotics, the study of signs and systems of meaning, has been 
applied to the analysis of the relationship between the visual image 
and the written text. Interdisciplinary semiotic approaches (Salguero-
Rosero and Loza, 2022) have examined how connections are made 
and meanings are created through the interaction between text and 
icon in literary and artistic contexts. The adaptation of literary works 
to other transmedia formats, such as film, television, or comics, has 
led to interdisciplinary research (Odetti et al., 2020; Suárez-Guerrero 
and Barberá-Gregori, 2021) on the relationship between the visual 
image and the literary text. These studies explore how the visual and 
narrative elements of the literary work are translated and transformed 
in different media. Finally, visual and narrative communication 
studies (Acevedo-Zapata, 2021) analyze how meanings are constructed 
and transmitted through images and texts in different contexts.

In the present research, the research questions are established on 
an intervention that relates prints and contemporary poems. The first 
one is: have the teachers in initial training enjoyed experiencing an 
interdisciplinary practice; the second one is: how do they 
perceive interdisciplinarity?

The hypotheses that are projected in this inquiry consist of:

First Hypothesis

H0: Gender does NOT affect age.

H1: Gender influences age.

Second hypothesis

H0: Median female is equal to median male.

H2: Median female is NOT equal to median male.

Third hypothesis

H0: The data of the groups follow a normal distribution.

H3: The data of the groups do NOT follow a normal distribution.

Fourth hypothesis

H0: Me1 = Me2 = … = Men There is NOT a statistically significant 
difference between the medians.

H4: There is a significant difference in the medians.

Fifth Hypothesis

H0: The variables are independent (there is no relationship 
between the variables).

H5: The variables are NOT independent (there is a relationship 
between the variables).

Sixth Hypothesis

H0: The variable age is correlated with other variables.

H6: The variable age is NOT correlated with other variables.

2 Methods

2.1 Participants

The individuals are part of a group of students in the first year of 
the Primary Education program at the University of Huelva. There are 
a total of 63 informants in the academic year 2022–2023. The sample 
is made up of 40 female members (63.5%) and 23 male members 
(36.5%).

The average age represented presents certain differences with 
respect to the gender of the sample, namely, the female gender is 
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19.92 years, the male category is 20.57 years. The sample mean is 
20.22 years with a standard deviation of 4.1.

In addition, in order to further investigate the sample of 
participants, the following hypotheses are made on the variables of 
gender and age:

H0: Gender does NOT affect age.

H1: Gender influences age.

This will be tested using the U-Mann Whitney-Wilcoxon test for 
nonparametric variables. In this nonparametric test, the following 
hypotheses are made:

H0: Median female is equal to median male.

H2: Median female is NOT equal to median male.

After the U-Mann Whitney-Wilcoxon analysis shown in Table 1, 
it is found that the p-value = 0.289 is greater than 0.05, therefore the 
null hypothesis H0 is not rejected, since there is no statistically 
significant evidence to think that the medians of age are different 
according to gender. In short, age does not depend on gender.

2.2 Tools and materials

For the collection of quantitative data, the validated questionnaire 
of Hernández-Armenta and Domínguez (2019) was used to assess 
perceptions of interdisciplinarity. The questionnaire consists of 3 
dimensions: first, perception of disciplinary knowledge. Second, 
perception of skills for interdisciplinarity. Third, perception of 
reflective attitudes.

The form was made available through a Google Forms link in 
Moodle. It is a questionnaire for undergraduate students in Education. 
The questions can be found in Supplementary materials.

2.3 Procedure

In a first phase, the intervention of an interdisciplinary practice 
was applied in the subject of didactics of plastic and visual creation in 
primary education for 3 weeks during the academic year 2022–2023. 
The intervention was programmed by two teachers, one belonging to 
the field of artistic didactics and the other to the field of language and 
literature didactics. In practice, they were introduced to 
interdisciplinary thinking. It was explained to them that they would 

carry out a series of tasks with this more complex type of thinking, the 
interdisciplinary one. In practice, they would create synaesthesis 
between engravings and contemporary poems. The engravings would 
be  part of an international traveling group exhibition. The 
contemporary Spanish poems would be selected from the anthology 
made available on the web by the Instituto Cervantes (see 
Supplementary materials).

The students had to look at the print first and then read the poem 
placed just below it. They did this individually and could comment on 
it with their team. The intervention, the description of the materials 
and the access to the source of the materials are detailed in 
Supplementary materials.

In a second phase, the university students, after this experience 
through the didactic intervention, knew that they could fill in the 
questionnaire voluntarily. After the interdisciplinary programmed 
exercise in class, the students could complete the questionnaire in the 
same week. The data collection was based on quantitative data 
collected from the sample using Google Forms, which allows the data 
to be stored in Excel, a format that allows easy data processing.

2.4 Data processing

Quantitative data in Excel were transferred and processed using 
the statistical program R Commander and IBM SPSS Statistics 
software version 26.0. Statistical tests were performed at a 95% 
confidence level. In addition, the data mining program Orange was 
used to generate graphs. First, descriptive statistical tests such as 
Shapiro–Wilk or Kolmogorov–Smirnov-Lifford or interquartile range 
were performed. Inferential statistical tests for non-parametric 
independent groups of Whitman’s U and Kruskal-Wallis were then 
performed in this program. Both allow us to know whether or not 
there is a relationship between two categorical or nominal variables. 
When necessary, a Spearman correlation test (simple linear) was 
performed to contrast hypotheses and find out what type of 
relationship is established between variables.

3 Results

3.1 General descriptive data

The normality test of the quantitative variables is also included. 
This test will be used in future hypothesis tests to determine whether 
parametric or non-parametric tests should be used.

When the Kolmogorov–Smirnov test is performed, the p-values 
are very low (less than 0.05), as can be seen in Table 2 of the normality 
test, and the null hypothesis H0 is rejected. Therefore, the data of the 
groups do not fit a normal distribution. Thus, the alternative 
hypothesis is recognized. This establishes that the data contain a 
non-parametric behavior.

3.2 Participants’ satisfaction with 
interdisciplinary practice

The sample’s perception of interdisciplinary didactic practice was 
very positive, as reflected in the percentages in Table 3.

TABLE 1 Median ages with respect to gender.

Test de U-Mann Whitney-Wilcoxon

Wilcoxon rank sum test with continuity correction

data: Age by gender

W = 377.5, p-value = 0.289

Alternative hypothesis: true location shift is not equal to 0

Source: own elaboration.
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3.3 Participants’ perceptions of the three 
dimensions of interdisciplinarity

Similarly, the mean of the three dimensions perceived by the 
sample shown in Table 4 shows a similar mean in all three dimensions.

3.4 Test of the independence of the 
variable You liked it with respect to the 
variable You enjoy thinking (perception of 
interdisciplinary skills dimension)

Permission must be obtained for use of copyrighted material from 
other sources (including the web). Please note that it is compulsory to 
follow figure instructions. The Kruskal-Wallis test is also used to test 
whether there are statistically significant differences between two or 
more groups for an independent variable with respect to an ordinal or 
continuous dependent variable.

The initial hypothesis of this test is:

H0: Me1 = Me2 = … = Men There is NOT a statistically significant 
difference between the medians.

H4: There is a significant difference in the medians.

Therefore, it is specifically asked whether there is a relationship 
between the variable You liked the practice (Satisfaction with 
interdisciplinary practice) and the variable You enjoy thinking about 
how different fields of study approach the same problems from different 
paths. According to the Kruskal-Wallis test, since the 
p-value = 0.002291 is a value less than =0.05 (significance level), the 
null hypothesis H0 is rejected, it can be formulated that statistically 
there is a significant difference between the medians belonging to the 

groups that liked the program according to whether these people 
enjoy thinking. Furthermore, according to the medians, the following 
values are available: Me I like it a lot = 5 > Me I like it quite a 
lot = 4.5 > Me I like fairly = 4. So, statistically speaking, the people who 
like the program the most are the ones who enjoy thinking the most.

3.5 Tests of independence between gender 
and the three dimensions

First of all, the results show very few differences between the three 
dimensions of interculturality, as can be seen in Table 5, with the 
results of the Mann–Whitney U test. From the results, in the tests of 
independence, when the p-value is not significant (p > 0.05), it is 
possible to accept with 95% confidence the hypothesis that there is no 
statistically significant difference in the mean of the variable between 
the different genders.

3.6 Relationship of independence of 
gender with respect to the variable When 
I struggle

Table  6 shows the descriptive results of the item in terms of 
frequency related to When I struggle, taking into account the different 
response options:

Looking at the interquartile range results from the relationship 
between the gender variable and When I struggle, the results indicate 
that since the interquartile ranges do not overlap (2.10 to 3.70 for 
“female” and 2.56 to 3.96 for “male”), it can be said that there is a 
difference in people’s responses between the two genders. This 
difference is consistent with the Mann–Whitney U-test 
discussed below.

Therefore, these two hypotheses are proposed:

H0: The variables are independent (there is no relationship 
between the variables).

H5: The variables are NOT independent (there is a relationship 
between the variables).

Indeed, the Mann Whitney U test shows that there is dependence 
of When I  struggle (Sig 0.034), corresponding to the dimension 
Perception of interdisciplinary knowledge, with respect to gender. Thus, 
with a 95% confidence level, the hypothesis that formulates the 

TABLE 2 General descriptive data.

Statistics

Age Mean 20,2222

95% confidence interval 

for the mean

Lower limit 19,1678

Upper limit 21,2767

Mean 19,0000

Deviation 4,18694

Kolmogorov–Smirnov (p-value) 0,000

Source: own elaboration.

TABLE 3 Did you like the interdisciplinary practice of combining engraving and poetry?

Frequency Percentage Valid percentage Cumulative 
percentage

Valid Little 1 1.6 1.6 1.6

Good 29 46.0 46.0 47.6

Fairly 20 31.7 31.7 79.4

Very much 13 20.6 20.6 100.0

Total 63 100.0 100.0

Source: own elaboration.
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existence of a statistically significant difference in the mean value of 
the variable When I struggle, and gender can be supported.

3.7 Correlation between the variable age 
and dimensions

Regarding the median of the variable age and Did you like the 
practice, the age factor was a determining factor in the gradual 
response of the sample. If the interquartile range is considered for the 
medians of the responses quite a lot and fairly, both are close to 
19.4 years and have similar IQRs. This indicates that the ages of the 
people who selected these responses are similar in terms of dispersion. 
On the other hand, the median of the response a lot is significantly 
higher (23.15 years) and has a wider IQR, suggesting that there is 
greater variability in the ages of the people who chose this response.

The next step of the statistical analysis consists of hypothesis 
testing through Spearman’s correlation of linear type, considering only 
two variables (simple). Specifically, this test measures whether age is 
correlated with the three dimensions of interdisciplinarity. The 
concept of relationship or correlation refers to the degree of correlated 
variation found between two or more variables.

As in this case, there is a positive linear relationship between two 
variables. The values of both variables oscillate in a similar way. The 
results of the correlation found in Table  7 between age and two 
dimensions (perception of knowledge and perception of reflective 
attitudes) are of a weak positive type. As for the dimension of 
interdisciplinary skills, the correlation is moderately positive.

4 Discussion and conclusion

The interdisciplinary exercise in higher education encourages all 
disciplines and all areas of the documentary review on this issue. 
Research that reaches the three dimensions of interdisciplinarity of 
this study has been discovered, as will be discussed below. Likewise, 
previous interdisciplinary interventions and related inquiries (Vargas-
D'Uniam et  al., 2016; Vieites and Caride Gómez, 2017; 

Martínez-Puente, 2021) have been carried out between artistic objects 
and literary products in higher education.

Regarding the hypotheses, in this research, the null hypotheses H1 
and H2 are inferred that age does not depend on gender, in accordance 
with the statement that the median of women is equal to the median 
of men. Regarding H3, the alternative hypothesis is inferred that the 
data of the groups do not behave with a normal distribution, but with 
a nonparametric one.

4.1 Dimension: satisfaction with 
interdisciplinary practice

This study specifically highlights the very positive satisfaction of 
an interdisciplinary practice on the part of initial teacher educators. 
This conclusion connects with the recommendations of experts in the 
context of education regarding the promotion of interdisciplinarity, 
the fostering of a reflective attitude in the academic environment, and 
the need to strengthen critical thinking skills. Among these authorities 
and experts are Dewey (1995), Piaget (1981), Vigotsky (2021), 
Gardner (2016), Perkins (2017), Sternberg (2003), among others. If 
anything, these authors transcend the specific scope of the study and 
raise the importance of developing transversal competencies that 
allow students to address complex challenges from a broad and 
holistic perspective.

Moreover, this positive satisfactory appreciation of university 
students is in line with other previous studies with university students 
(García Cabanillas et al., 2009; Folgueiras Bertomeu et al., 2013; Suárez 
et al., 2013; Villamizar et al., 2013; Escario Gracia et al., 2021), as well as 
with other educational levels, such as Primary Education (Méndez-
Giménez et  al., 2010; Espejo-García et  al., 2022). In this study, the 
particularity with respect to the age variable has been discovered. In 
such a way that the median response much, in terms of satisfaction with 
the practice, is a significantly higher age range (23.15 years) and with 
greater variability in the ages of the people who chose this response.

Likewise, it is said that the interaction between different 
disciplines and encouraging the exploration of multiple perspectives 
(Suárez Monzón et al., 2018) can enrich the penetration and search 

TABLE 4 Media mean in three dimensions.

Mean Deviation Mean Percentile 25 Percentile 75

Perception of disciplinary knowledge 3.61 0.36 3.50 3.50 3.75

Perception of skills for interdisciplinarity 3.80 0.34 3.75 3.63 4.00

Perception of skills for interdisciplinarity 3.52 0.52 3.50 3.00 4.00

Source: own elaboration.

TABLE 5 Mann–Whitney U test.

Perception of disciplinary 
knowledge

Interdisciplinary skills 
awareness

Perception of reflective 
attitudes

Mann–Whitney U 419.000 412.500 404.000

W Wilcoxon 695.000 688.500 680.000

Z −0.605 −0.683 −0.808

Asymptotic significance (bilateral) 0.545 0.494 0.419

a. Grouping variable: GENDER

Source: own elaboration.
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for solutions to complex hurdles, as well as foster creativity and 
innovation (Jiménez Galán, 2019) in line with other studies (Restrepo 
Acevedo et al., 2020). Therefore, these findings support the importance 
of promoting a multidisciplinary approach in higher education and 
highlight the benefits of adopting an open and flexible mindset toward 
different areas of knowledge.

4.2 Dimension: perception of 
interdisciplinary knowledge

It can be observed that there is a certain weak positive correlation 
between age and the perception of interdisciplinary knowledge. In this 
sense, this ability to perceive interdisciplinary knowledge should 
be enhanced at pre-university age to ensure preparation for a world of 
work that poses complex problems and the need to innovate in a 
competitive market. In fact, previous research has highlighted that the 
ability to identify and use the foundations and evidence from different 
disciplines is essential to address complex problems and promote 
innovation (Del Despósito San Martín, 2023).

4.3 Dimension: perception of skills for 
interdisciplinarity

In this research, it is statistically found that the people who liked 
the practice the most are the ones who enjoy thinking the most. H4, 

alternative hypothesis, is fulfilled since there is a significant difference 
between the medians. This finding is consistent with the research of 
Martínez de Ojeda Pérez et  al. (2012). Their study reflects the 
satisfaction of students in finding practical applications and 
connections between three disciplines. There is another positive study 
(Villegas Anacona et al., 2020) on the evolution of the improvement 
of skills carried out after a longitudinal intervention.

The alternative hypothesis H5 that the variables are not 
independent is accepted because there is a dependence of the 
variable When I  struggle to develop an activity in class or 
homework, I do not know that my difficulty is because I only know 
how to think the way I have been taught to think in my career in 
relation to gender.

It is a contribution of this research that there is a moderate positive 
correlation between age and the interdisciplinary skills dimension. 
Therefore, H6, the null hypothesis that the variable age is correlated 
with other variables, is fulfilled in the 3 dimensions.

4.4 Dimension: perception of reflective 
attitudes

Campos Daniel et al. (2016), after provoking an interdisciplinary 
debate, achieved a positive result in terms of attitude change. The 
study is consistent with the results of Chiang et al. (2020), from an 
interdisciplinary intervention, in which a change is observed in 
terms of reflective attitudes depending on cognitive development. 

TABLE 6 When I struggle with a class activity or assignment, I am unaware that my difficulty is due to the fact that I only know how to think “the way 
I was taught to think in my career.”

Frequency Percentage Valid percentage Cumulative 
percentage

Valid Disagree 15 23.8 23.8 23.8

Neither agree nor disagree 35 55.6 55.6 79.4

Agree 9 14.3 14.3 93.7

Strongly agree 4 6.3 6.3 100.0

Total 63 100.0 100.0

Source: own elaboration.

TABLE 7 Correlation between age and dimensions.

Spearman’s rho Age Perception of 
disciplinary 
knowledge

Perception of skills for 
interdisciplinarity

Perception of 
reflective 
attitudes

Age Correlation coefficient 0.160 0.062 0.204

Sig. (bilateral) 0.210 0.627 0.108

N 63 63 63

Perception of disciplinary 

knowledge

Correlation coefficient 0.296* 0.076

Sig. (bilateral) 0.018 0.552

N 63 63

Perception of skills for 

interdisciplinarity

Correlation coefficient 0.379**

Sig. (bilateral) 0.002

N 63

*Correlation is significant at the 0.05 level (bilateral).
**Correlation is significant at the 0.01 level (bilateral).
Source: own elaboration.
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In this research, it is concluded that there is a weak positive 
correlation between age and the dimension of perception of 
reflective attitudes.

Finally, it supports previous literature that highlights the 
importance of interdisciplinary work and collaboration in the search 
for solutions to complex dilemmas (Lavega Burgués et al., 2013). It is 
also concluded that, with all these results, the two initial research 
questions are answered.

4.5 Dimension: perception of reflective 
attitudes

Critical reflection and reflective attitudes should be promoted at 
all educational levels, including pre-university and university 
education. The faculty at other levels should also focus their efforts on 
enhancing the perception and use of interdisciplinary knowledge from 
an early age, while university lecturers should continue to foster 
interdisciplinary practice, collaboration, and critical thinking to 
improve students’ satisfaction and professional preparedness for the 
new working environment.

4.6 Dimension: curriculum design and 
pedagogical approach to teaching 
formation

Firstly, our findings suggest that interdisciplinary practice is 
positively perceived by educators in training. This satisfaction may 
serve as an indicator of the effectiveness of pedagogical approaches 
that integrate multiple disciplines in the classroom. Therefore, 
teacher training programs could consider the inclusion of 
meaningful interdisciplinary experiences as an integral part of the 
curriculum, providing opportunities for future educators to 
experience and understand the benefits of collaboration 
across disciplines.

Additionally, educators in training’s perception of their 
interdisciplinary skills and their ability to critically reflect are also 
key aspects to consider in curriculum design. Teacher training 
programs could incorporate activities and practices that foster the 
development of these skills, offering students opportunities to 
explore different perspectives and address complex 
problems collaboratively.

It is important to note that our findings suggest a positive 
correlation between age and the perception of interdisciplinary 
knowledge, as well as critical reflection ability. This indicates the 
importance of starting to foster interdisciplinary skills and reflective 
attitudes from early stages of teacher training. Therefore, teacher 
training programs could consider implementing pedagogical 
strategies that promote these skills from the outset of training.

4.7 Limitations and challenges

Certain limitations are considered as these results are based on the 
responses of informants. There may be other factors involved in the 
ability to identify distinctive knowledge from other fields. Future research 

could conduct a qualitative investigation in combination with another 
quantitative investigation on a longitudinal sample with a broader range 
of ages. Challenges and strategies for developing interdisciplinary skills 
could also be further explored, as well as how these outcomes relate to 
academic or professional performance in specific contexts.

Data availability statement

The original contributions presented in the study are included in 
the article/Supplementary material, further inquiries can be directed 
to the corresponding author.

Author contributions

BP-A: Conceptualization, Data curation, Formal analysis, 
Investigation, Methodology, Software, Supervision, Writing – original 
draft, Writing – review & editing. SA: Conceptualization, Funding 
acquisition, Project administration, Visualization, Writing – original 
draft, Writing – review & editing.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. This study 
was funded by Contract 68/83 of the Provincial Council of Huelva 
(Diputación de Huelva) (2022) with the University of Huelva 
(Spain). It is stated that the funder had no role in the study design, 
collection, analysis, data interpretation, writing of this article, or 
decision to submit it for publication. All authors declare no other 
competing interests.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or claim 
that may be made by its manufacturer, is not guaranteed or endorsed 
by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/feduc.2024.1358264/
full#supplementary-material

https://doi.org/10.3389/feduc.2024.1358264
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/feduc.2024.1358264/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/feduc.2024.1358264/full#supplementary-material


Peña-Acuña and Assaleh Assaleh 10.3389/feduc.2024.1358264

Frontiers in Education 09 frontiersin.org

References
Acevedo-Zapata, S. (2021). Orientación con narrativas digitales para formar maestros 

en educación superior a distancia y virtual. Revista Interamericana de Investigación 
Educación y Pedagogía 14, 225–245. doi: 10.15332/25005421.6046

Aguirre Arriaga, I. (2005). Teorías y Prácticas en Educación Artística: Ideas para una 
revisión pragmatista de la Educación Estética: Barcelona: Octaedro.

Almaguer, Y. P., Castillo, R. A. D., and Leyva, G. P. (2016). El enfoque profesional 
interdisciplinar en el proceso de enseñanza-aprendizaje de la carrera Licenciatura en 
Educación, especialidad Biología-Química. Didasc@ lia: didáctica y educación 7, 37–56,

Alvarado, N. B., Chirinos Araque, Y., Vega Martínez, A. A., and Hernández 
Buelvas, E. D. J. (2021). Gestión pedagógica en tiempos de crisis del COVID-19: Una 
dinámica pensada desde la práctica interdisciplinaria. Utopía y praxis latinoamericana: 
revista internacional de filosofía iberoamericana y teoría social 95, 97–109,

Bandura, A. (1999). Auto-eficacia: cómo afrontamos los cambios de la sociedad actual: 
Bilbao, Desclée de Brouwer.

Campos Daniel, J., Dias Reis Pessalacia, J., and Leite de Andrade, A. F. (2016). 
Interdisciplinary debate in the teaching-learning process on bioethics: academic health 
experiences. Investigación y Educación en Enfermería 34, 288–296. doi: 10.17533/udea.
iee.v34n2a08

Chacón, L. (2014). Gestión educativa del siglo XXI: bajo el paradigma emergente de 
la complejidad. Omnia 20, 150–161,

Chiang, F. K., Chang, C. H., Wang, S., Cai, R. H., and Li, L. (2020). The effect of an 
interdisciplinary STEM course on children’s attitudes of learning and engineering design 
skills. Int. J. Technol. Des. Educ. 32, 55–74. doi: 10.1007/s10798-020-09603-z

Contreras-Velásquez, J. C., Wilches-Duran, S. Y., Graterol-Rivas, M. E., and 
Bautista-Sandoval, M. J. (2017). Educación superior y la formación en emprendimiento 
interdisciplinario: un caso de estudio. Formación universitaria 10, 11–20. doi: 10.4067/
S0718-50062017000300003

Del Despósito San Martín, F. (2023). Interdisciplina y experiencia proyectual. 
Cuadernos del Centro de Estudios de Diseño y Comunicación 179, 139–144. doi: 10.18682/
cdc.vi179.8878

Dewey, J. (1995). Democracia y educación: una introducción a la filosofía de la 
educación: Madrid, Ediciones Morata.

Escario Gracia, J. J., Valiño García, J., and Artero Escartín, I. (2021). Una aplicación 
interdisciplinar entre las TIC’s y la economía mediante el aprendizaje basado en la 
resolución de problemas. Anales de ASEPUMA 29, 1–17,

Espejo-García, R., Díaz-Fernández, R., Infantes-Rojas, B., and Morente-Oria, H. 
(2022). Rendimiento académico y satisfacción del alumnado utilizando la metodología 
de Aprendizaje basado en proyectos: un estudio piloto. J. Sport Health Res. 14, 293–308. 
doi: 10.58727/jshr.87472

Figueroa Céspedes, I., Pezoa Carrasco, E., Elías Godoy, M., and Díaz Arce, T. (2020). 
Habilidades de Pensamiento Científico: Una propuesta de abordaje interdisciplinar de 
base socio crítica para la formación inicial docente. Revista de Estudios y Experiencias 
en Educación 19, 257–286. doi: 10.21703/rexe.20201941figueroa14

Flavell, J. H. (1979). Metacognition and cognitive monitoring: a new area of cognitive–
developmental inquiry. Am. Psychol. 34, 906–911. doi: 10.1037/0003-066X.34.10.906

Folgueiras Bertomeu, P., Luna González, E., and Puig Latorre, G. (2013). Aprendizaje 
y servicio: estudio del grado de satisfacción de estudiantes universitarios. Revista de 
Educación 362, 159–185,

García Cabanillas, M. J., Bas Sarmiento, P., Martelo Baro, M., and Bianchi Llave, J. L. 
(2009). Sesiones de aprendizaje interdisciplinar para la adaptación al EEES. Metas 
Enfermería, 12, 50–55.

Gardner, H. (2016). Estructuras de la mente: la teoría de las inteligencias múltiples. 
Ciudad de México. Fondo de cultura económica.

Hernández-Armenta, I., and Domínguez, Á. (2019). Evaluación de Percepciones 
Sobre la Interdisciplinariedad: Validación de Instrumento para Estudiantes de 
Educación Superior. Formación Universitaria 12, 27–38. doi: 10.4067/
S0718-50062019000300027

Jiménez Galán, Y. I. (2019). ¿Cómo desarrollar competencias de creatividad e 
innovación en la educación superior? Caso: carreras de ingeniería del Instituto 
Politécnico Nacional. Revista Iberoamericana para la Investigación y el Desarrollo 
Educativo 9, 356–376. doi: 10.23913/ride.v9i18.427

Lattuca, L. R., Knight, D. B., and Bergom, I. M. (2012). Developing a measure of 
interdisciplinary competence for engineers. Intern J Eng Edu, 29, 726–739.

Lavega Burgués, P., Sáez de Ocáriz, U., Lasierra, G., and Salas, C. (2013). 
Intradisciplinariedad e Interdisciplinariedad en la adquisición de competencias: estudio 
de una experiencia de aprendizaje cooperativo. Revista electrónica interuniversitaria de 
formación del profesorado 16, 133–145. doi: 10.6018/reifop.16.1.179491

Madariaga, J. P., and Larraín, I. R. (2022). La colaboración artística. Desafío creativo 
interdisciplinar al servicio de un universo invisible.: Proyecto inusual Mundo Autista. 
Estudio de caso. HUMAN REVIEW. Int. Hum. Rev. 11, 1–18. doi: 10.37467/revhuman.
v11.3871

Martínez de Ojeda Pérez, D., Calderón Luquin, A., and Campos Sánchez, A. (2012). 
Percepción de aprendizaje y satisfacción en una unidad didáctica integrada mediante el 

modelo de educación deportiva. Cultura Ciencia y Deporte 7, 163–172. doi: 10.12800/
ccd.v7i21.87

Martínez González, M. E., Cruz Cazañas, P. M., and Reda Martínez, R. (2018). Los 
Talleres Pedagógicos: una alternativa interdisciplinaria para el desarrollo de la 
competencia comunicativa en los estudiantes no hispanohablantes. Panorama Cuba y 
Salud 13, 426–430,

Martínez-Puente, L. Y. (2021). La inducción al trabajo interdisciplinario a partir de la 
imagen en el arte y la literatura como herramienta para propiciar la problematización 
de la transdisciplinariedad. Revista Iberoamericana para la Investigación y el Desarrollo 
Educativo 11, 1–20. doi: 10.23913/ride.v11i22.925

Méndez-Giménez, A., Martínez-Maseda, J., and Fernández-Río, J. (2010). “Impacto 
de los materiales autoconstruidos sobre la diversión, aprendizaje, satisfacción, 
motivación y expectativas del alumnado de primaria en la enseñanza del paladós. En 
Actas del Congreso Internacional AIESEP,” in Los profesionales de la educación física en 
la promoción de un estilo de vida activo. Eds. En  J. A. Sánchez Molina, O. Carballo y M. 
A. González Valeir. A Coruña 26–29.

Nistauz Sorzano, A. G. (2022). Expresividad corporal y competencias transversales en 
Educación Superior a partir de un enfoque psicomotriz. VERDAD ACTIVA Revista 
científica del Instituto de Investigación y Postgrado USB 2, 47–72,

Odetti, V., Schwartzman, G., and Bosch, M. E. (2020). Formatos innovadores para 
propuestas de educación en línea: una experiencia transmedia y gamificada. Boletín 
SIED 1, 66–72,

Pérez Romero, A., Lázaro-Visa, S., Badia Martín, M., and Fernández Fuertes, A. A. (2023). 
Necesidades formativas de los profesionales de instituciones artísticas y socioeducativas en 
contextos inclusivos. Arteterapia 18, e83207–e83211. doi: 10.5209/arte.83207

Perkins, D. (2017). Educar para un mundo cambiante: ¿Qué necesitan aprender 
realmente los alumnos para el futuro? Madrid, Ediciones SM España.

Piaget, J. (1981). La teoría de Piaget. Infancia y aprendizaje 4, 13–54. doi: 
10.1080/02103702.1981.10821902

Poyatos, F. (1978). Ampliación Interdisciplinar de los Estudios Hispánicos: Temas y 
Perspectivas. Hispania 61, 254–269. doi: 10.2307/340868

Pozuelos Estrada, F. J., Rodríguez Miranda, F. D. P., and Travé González, G. (2012). El 
enfoque interdisciplinar en la Enseñanza universitaria y el aprendizaje basado en la 
investigación: un estudio de caso en el marco de la formación. Revista de educación 357, 
561–585,

Quintá, M. C. (2014). “Estrategias docentes para la formación interdisciplinar en 
educación superior,” in Sistematización de experiencias y buenas prácticas de docentes 
universitarios, RedIC, Eds En Quintá, M.C.; Maass Moreno, Elisa Margarita; Maass, 
Manuel; Orta, M., Trigos, L. y Sabulsky, G.  Madrid. Innovacesal. 5–29.

Restrepo Acevedo, I. C., Martínez Jaramillo, A. M., and Tabares García, A. M. (2020). 
Títeres en Pantalla: una estrategia metodológica para la expresión creativa y el aprendizaje 
interdisciplinar. Uni-Pluriversidad 20, 2–24. doi: 10.17533/udea.unipluri.20.2.06

Ríos Saavedra, T. (2018). La hermenéutica reflexiva en la investigación educacional. 
Revista Enfoques Educacionales 7, 51–66. doi: 10.5354/0717-3229.2005.48177

Rodríguez Fernández, M. D. G. (2022). La mirada literaria del alumnado universitario 
mediante las creaciones pictóricas. HUMAN REVIEW. International Humanities Review/
Revista Internacional de Humanidades 11, 1–9. doi: 10.37467/revhuman.v11.4381

Salas Soto, S. E. (2008). Diseño del curso en línea: trabajo interdisciplinario. Revista 
Educación 32, 15–122. doi: 10.15517/revedu.v32i1.526

Salguero-Rosero, J. R., and Loza, J. E. I. (2022). Propuesta curricular de Diseño Gráfico 
desde los enfoques de los sombreros creativos y la semiósfera cultural. Cuadernos del 
Centro de Estudios de Diseño y Comunicación 179, 59–271,

Sandoval, M. J., Mandolesi, M. E., and Cura, R. O. (2013). Estrategias didácticas para 
la enseñanza de la química en la educación superior. Educación y educadores 16, 
126–138. doi: 10.5294/edu.2013.16.1.8

St. Clair, B., and Hough, D. L. (1992). Interdisciplinary teaching: a review of the 
literature: Springfield, Southwest Missouri State University.

Sternberg, R. J. (2003). Wisdom, intelligence, and creativity synthesized: Cambridge, 
Cambridge University Press.

Suárez Monzón, N., Martínez Hernández, A., and Lara Paredes, D. G. (2018). 
Interdisciplinariedad y proyectos integradores: un desafío para la universidad 
ecuatoriana. Perspect. Educ. 57, 54–78. doi: 10.4151/07189729-Vol.57-Iss.3-Art.700

Suárez, M. D., Sáez, M. I., Cañero, R., Casas, J. J., Guil-Guerrero, J. L., Martínez, T. F., et al. 
(2013). Valoración mediante encuestas del proceso de aprendizaje cooperativo con enfoque 
interdisciplinar. Revista de Formación e Innovación Educativa Universitaria 6, 237–243,

Suárez-Guerrero, C., and Barberá-Gregori, E. (2021). Evaluación de la educación 
digital y digitalización de la evaluación. Revista Iberoamericana de Educación a Distancia 
24, 33–40. doi: 10.5944/ried.24.2.30289

Torres, E. O. (2012). La interdisciplinariedad en las investigaciones educativas. 
Didasc@ lia: Didáctica y Educación 3, 1–12,

Van der Linde, G. (2007). ¿Por qué es importante la interdisciplinariedad en la educación 
superior? Cuaderno de pedagogía universitaria 4, 11–12. doi: 10.29197/cpu.v4i8.68

https://doi.org/10.3389/feduc.2024.1358264
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://doi.org/10.15332/25005421.6046
https://doi.org/10.17533/udea.iee.v34n2a08
https://doi.org/10.17533/udea.iee.v34n2a08
https://doi.org/10.1007/s10798-020-09603-z
https://doi.org/10.4067/S0718-50062017000300003
https://doi.org/10.4067/S0718-50062017000300003
https://doi.org/10.18682/cdc.vi179.8878
https://doi.org/10.18682/cdc.vi179.8878
https://doi.org/10.58727/jshr.87472
https://doi.org/10.21703/rexe.20201941figueroa14
https://doi.org/10.1037/0003-066X.34.10.906
https://doi.org/10.4067/S0718-50062019000300027
https://doi.org/10.4067/S0718-50062019000300027
https://doi.org/10.23913/ride.v9i18.427
https://doi.org/10.6018/reifop.16.1.179491
https://doi.org/10.37467/revhuman.v11.3871
https://doi.org/10.37467/revhuman.v11.3871
https://doi.org/10.12800/ccd.v7i21.87
https://doi.org/10.12800/ccd.v7i21.87
https://doi.org/10.23913/ride.v11i22.925
https://doi.org/10.5209/arte.83207
https://doi.org/10.1080/02103702.1981.10821902
https://doi.org/10.2307/340868
https://doi.org/10.17533/udea.unipluri.20.2.06
https://doi.org/10.5354/0717-3229.2005.48177
https://doi.org/10.37467/revhuman.v11.4381
https://doi.org/10.15517/revedu.v32i1.526
https://doi.org/10.5294/edu.2013.16.1.8
https://doi.org/10.4151/07189729-Vol.57-Iss.3-Art.700
https://doi.org/10.5944/ried.24.2.30289
https://doi.org/10.29197/cpu.v4i8.68


Peña-Acuña and Assaleh Assaleh 10.3389/feduc.2024.1358264

Frontiers in Education 10 frontiersin.org

Vargas-D'Uniam, J., Chiroque Landayeta, E., and Vega Velarde, M. V. (2016). Innovación 
en la docencia universitaria: una propuesta de trabajo interdisciplinario y colaborativo en 
educación superior. Educación 25, 67–84. doi: 10.18800/educacion.201601.004

Vásquez Cáceres, C. Y. (2021). Indagación científica y práctica pedagógica en docentes de 
primaria. Revista Arbitrada Interdisciplinaria Koinonía 6, 98–109. doi: 10.35381/r.k.v6i4.1447

Vélez Gutiérrez, C. F. (2013). Una reflexión interdisciplinar sobre el pensamiento 
crítico. Revista Latinoamericana de Estudios Educativos 9, 11–39,

Vieites, M. F., and Caride Gómez, J. A. (2017). Creación teatral e interdisciplinariedad 
en la educación superior: hacia un proyecto formativo integrado en arte dramático. Foro 
de Educación 15, 1–28. doi: 10.14516/fde.502

Vigotsky, L. S. (2021). Pensamiento y lenguaje: La Habana, Editorial Pueblo y Educación.

Villamizar, C. A., Alonso, L. M., Villegas, J. M., Gutiérrez, R., and Hernández, O. E. 
(2013). Influencia de la interdisciplinariedad y el pensamiento crítico en el desarrollo de 
las competencias investigativas en estudiantes de primero y segundo semestre de medicina 
a través de eventos científicos: RediC Innovacesal.

Villegas Anacona, K., Ortiz Moreira, L., and Barraza López, R. (2020). Autoeficacia 
del trabajo en equipo de estudiantes de la salud en una simulación de reanimación 
cardiopulmonar. Educación Médica Superior 34, 1–13,

Zimmerman, B. J. (2002). Becoming a self-regulated learner: an overview. Theory 
Pract. 41, 64–70. doi: 10.1207/s15430421tip4102_2

https://doi.org/10.3389/feduc.2024.1358264
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://doi.org/10.18800/educacion.201601.004
https://doi.org/10.35381/r.k.v6i4.1447
https://doi.org/10.14516/fde.502
https://doi.org/10.1207/s15430421tip4102_2

	Interdisciplinary learning combining engravings and poems by teachers in initial training
	1 Introduction
	1.1 Self-perception of disciplinary knowledge
	1.2 Specific skills for interdisciplinarity
	1.3 Reflective attitudes due to interdisciplinarity
	1.4 Interdisciplinary research on the visual image in conjunction with the written literary text as a key resource

	2 Methods
	2.1 Participants
	2.2 Tools and materials
	2.3 Procedure
	2.4 Data processing

	3 Results
	3.1 General descriptive data
	3.2 Participants’ satisfaction with interdisciplinary practice
	3.3 Participants’ perceptions of the three dimensions of interdisciplinarity
	3.4 Test of the independence of the variable You liked it with respect to the variable You enjoy thinking (perception of interdisciplinary skills dimension)
	3.5 Tests of independence between gender and the three dimensions
	3.6 Relationship of independence of gender with respect to the variable When I struggle 
	3.7 Correlation between the variable age and dimensions 

	4 Discussion and conclusion
	4.1 Dimension: satisfaction with interdisciplinary practice
	4.2 Dimension: perception of interdisciplinary knowledge
	4.3 Dimension: perception of skills for interdisciplinarity
	4.4 Dimension: perception of reflective attitudes
	4.5 Dimension: perception of reflective attitudes
	4.6 Dimension: curriculum design and pedagogical approach to teaching formation
	4.7 Limitations and challenges

	Data availability statement
	Author contributions

	 References

