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Abstract: The continuous changes in our society require adapted training that encompasses both
technical and competency knowledge. There is a high level of demand, especially in areas such
as engineering, which can affect the mental health of students, producing high levels of stress
and psychological distress, hindering self-efficacy and academic performance. Embodied learning
working on self-awareness, stress reduction and self-knowledge can help to generate healthier
environments. Creative therapies can be a tool to promote the prevention of health problems in this
group of the population. In particular, Dance Movement Therapy has demonstrated its effectiveness
in improving health in clinical and non-clinical settings. In this work, a body awareness program
based on Dance Movement Therapy is developed and implemented in engineering students. Through
a mixed pre-post methodology, its impact is evaluated and analyzed in an experimental group of
engineering students. Psychometric tests, physiological variables and reflective diaries are used
as data sources. The results show that the experimental group, compared with the control group,
increased their levels of body awareness and connectedness, well-being and life satisfaction and
reduced their stress levels. The results were supported by cortisol measures. Likewise, the students
acknowledged having increased their levels of self-awareness and self-knowledge and considered
the inclusion of these bodily approaches in higher education to be necessary.

Keywords: self-awareness; engineering students; higher education; dance movement therapy; body
awareness; stress; well-being; self-knowledge; mixed methods; cortisol

1. Introduction

Our society is changing quickly, mainly due to the phenomenon known as the “Internet
of Things”. According to some authors, the social changes are the highest in our history [1].
These changes will require new professional profiles, of which we are unaware. As reported
in the Adecco 2020 report, 90% of the professions that will exist in 2025 are yet to be
discovered, so people will have to adapt to professional changes throughout their lives [2].

It is now accepted by all educational institutions that technical training must go hand
in hand with training in competencies such as the so-called soft skills that can help future
graduates to adapt to new needs. To this end, students should complete their preparation
at a holistic level, promoting the processes of self-knowledge and personal development as
a platform from which to develop other competences more effectively [3,4].

This work of personal self-knowledge becomes even more important for students in
engineering, architecture, and technology, whose curricula are not traditionally focused
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on learning in humanistic or artistic areas. The need for continuous updates in technical
and technological aspects may risk neglecting humanistic knowledge and critical thinking.
However, humanistic training is essential in engineering projects where working with large
teams requires deep self-awareness to understand, adapt, and communicate with others.

Taking this in consideration, the Science, Technology, Engineering, and Mathematics
(STEM) approach is progressively transforming into STEAM, including art (A) as a way
to increase innovation and creativity in problem solving and increase social skills and
adaptability [5–8].

On the other side, when talking about educational areas, mental health and its im-
plications at all levels cannot be left aside. There are numerous studies that address the
increase in mental health problems of college students in the last few decades [9,10]. In
particular, high percentages of stress, psychological distress, and depression due to both
internal and contextual causes have been detected. The problems derived from stress and
discomfort have an effect on academic performance, motivation, and interpersonal rela-
tionships [11,12]. In traditionally demanding fields such as engineering and medicine, the
levels of stress and psychological distress associated with physical disorders are worryingly
high [13,14].

By paying attention to health, the concept of healthy universities and health promo-
tion in academic environments is gaining momentum. Therefore, in recent years, some
universities, in an attempt to improve the health of the entire educational community, have
provided training aimed at providing students with resources to regulate their stress and
the emotional response to it [15,16]. Some have incorporated the mind–body connection
given the growing evidence of its contribution to better health [17]. In the same direc-
tion, creative approaches, such as somatic approaches, which focus on the body and its
non-verbal expressions, can contribute significantly to achieving this goal. Neurologists
have emphasized the biunivocal relationship between the body and mind as well as the
importance that correct motor development and body work have on the functioning of
different brain areas [18–20]. The relationship between body awareness (BA) and the level
of subjective well-being and stress is well known [21–23], as well as its corresponding
correlation with physiological markers [24]. In addition, there are studies that show that
the increase in body awareness through so-called active learning [25,26] improves teaching
and learning processes in educational contexts [27,28].

Dance Movement Therapy (DMT) is part of the creative therapies, which have demon-
strated evidence of their effectiveness on health outcomes [28–33]. Although in the begin-
ning its application was mainly clinical, there are increasing contributions in the field of
learning and health promotion in socio-educational contexts [34–36]. The fundamental
principles of DMT are embodiment, the creative process, and symbolic and metaphoric
meaning of movement [37,38]. It is based on the relationship between the different body
structures and biological processes, supporting that changes in the movement patterns also
produce changes at the physiological and psychological levels [30,39].

The general objective of the research presented here was to develop and test an
embodied learning program based on DMT that could be implemented into the engineering
curriculum in higher education universities in the future. The specific objectives consisted
of (1) developing and implementing the program with a sample of engineering students,
(2) evaluating the impact of this program on some physical-psychological variables, such
as the level of stress, satisfaction with life, and well-being according to the students’
perceptions, and (3) reflecting about the introduction of an embodied training in the
university to increase students’ self-awareness and self-knowledge.

2. Materials and Methods

The presented research is based on a mixed approach that increases the complexity
of the study but allows for integrating information from both quantitative and qualitative
data. This allows a deep understanding of the meaning of the process and experience [40].
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An experimental pre-post design with a control group was combined with an exploratory
qualitative approach [41].

2.1. Sample

The participants were 37 engineering students (between 18 and 21 years old) who
voluntarily agreed to participate in the experience. The criteria of inclusion were students
of engineering with less than 150 min of moderate exercise per week as measured by the
Global Physical Activity Questionnaire (GPAQ) and Metabolic Equivalent Task (MET) tools.
The exclusion criteria were students who did not verify the Physical Activity Readiness
Questionnaire (PARQ+) to assure the participants could engage in physical activity with
security. These criteria were aimed at creating a homogeneous group. The total number
of students was randomly divided in two groups: experimental (n = 19) and control
(n = 18). Recruitment was performed through communication from the academic heads and
teachers at the Engineering School of the Universidad Europea of Madrid as well as through
posters announcing the proposal. All participants signed a consent form agreeing to the
anonymized use of self-reporting questionnaires and physiological measures in the current
study. Written approval was provided to the authors by two ethical committees (an external
regional one and the university’s, codes 07/419788.9/19 and 2019-UEM21, respectively).

2.2. Measures
2.2.1. Quantitative Measures

The quantitative measures were intended to collect information in four dimensions:
(1) body awareness and body connection, (2) psychological measurements (satisfaction with
life, stress, empathy, and well-being), (3) physiological (cortisol and heart rate variability),
and (4) variables related to academic performance (attention and problem-solving capabili-
ties). Six self-reporting questionnaires were used for the quantitative part of the study.

The Satisfaction with Life Scale (SWLS [42]) is a short 5-item instrument designed to
measure global cognitive judgments of satisfaction with one’s life. The SWLS is a 7-point
Likert-style response scale ranging from 1 (strongly disagree) to 7 (strongly agree). The
possible range of scores is 5–35, with a score of 20 representing a neutral point on the scale.
Scores between 5 and 9 indicate that the respondent is extremely dissatisfied with life,
whereas scores between 31 and 35 indicate that the respondent is extremely satisfied. The
coefficient alpha for the scale ranged from 0.79 to 0.89, indicating that the scale has high
internal consistency. The scale was also found to have good test-retest correlations (0.80
over a month interval) [43,44].

The Perceived Stress Scale (PSS [45]) is the most widely used psychological instrument
for measuring the perception of stress. It is a measure of the degree to which situations in
one’s life are appraised as stressful. It is a brief scale consisting of only 14 items that has
shown adequate reliability (internal consistency, Cronbach’s alpha = 0.81 and r = 0.73) and
good convergent validity and sensitivity [46].

The Cognitive and Affective Empathy Test (TECA [47]) is a 30-item questionnaire
which was developed to measure perspective taking, emotional understanding, personal
distress, and empathic joy. It has adequate internal consistency and appropriate convergent
and discriminant validity.

The Who (Five) Well-Being Index (WHO-5 [48]) is a short self-reported measure of
current mental well-being that consists of five statements, which respondents rate according
to the scale below (in relation to the past 2 weeks). It is scored on a 5-point Likert scale
ranging from 0 (at no time) to 5 (all the time). The WHO-5 has been found to have adequate
validity in screening for depression and in measuring outcomes in clinical trials. The
measure has good construct validity as a unidimensional scale measuring well-being in
younger and elderly populations. The total raw score, ranging from 0 to 25, is multiplied
by 4 to give the final score, with 0 representing the worst imaginable well-being and
100 representing the best imaginable well-being.
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The Body Awareness Questionnaire (BAQ [49]) is an 18-item scale designed to assess
self-reported attentiveness to normal, non-emotive body processes, specifically sensitivity
to body cycles and rhythms, the ability to detect small changes in normal functioning,
and the ability to anticipate bodily reactions. Multiple studies by various authors strongly
support the reliability and validity of the test [49,50].

The Scale Body Connection (SBC [51]) is a 20-item self-reported measure designed to
assess body awareness (SBCBA) and bodily dissociation (SBCBD) in mind–body interven-
tion research. SBCBA is a multidimensional construct that includes the awareness of inner
body sensations or interoceptive awareness [50]. Interoceptive awareness involves the
sensory processes of receiving, accessing, and appraising internal bodily signals [50,52,53].
In contrast, SBCBD is the sense of separation from the body, which may involve avoidance
of physical and emotional sensations, and is the antithesis of awareness and presence in
the body.

The heart rate variability (HRV [54]) measure determines the values of heart rate vari-
ability (R-R waves interval of the heartbeat). It was recorded using a Firstbeat Bodyguard 2
(BG2) heart rate monitor over a period of 24 h during daily routine activities, except time
taking a shower or bath. The intervals between the individual R waves were calculated with
a sampling frequency of 1000 Hz following the guidelines of the task forces [54]. The BG2
and disposable electrodes were set up on a subject’s body according to the user’s manual.
When necessary, men were waxed in the area where the electrodes were set up. The skin
was cleaned using alcohol before the placing of the electrodes. The disposable electrodes
and cables were fastened with medical tape to decrease the level of possible motion artifacts.
Data were analyzed using Kubios 3.5 premium version software (University of Kuopio,
Finland), and artifact correction was carried out (settings: “custom” and “0.3”). Frequency
analysis was conducted by using a Fast Fourier Transformation (FFT) on 1 block over the
entire 24 h [55]. The frequency domain of heart rate variability (HRV) [53] was determined
by the following variables: the low-frequency (LF) component correlated with the activity
of the sympathetic nervous system, high-frequency (HF) component with parasympathetic
activity, and their ratio (LF/HF) for estimating the sympathetic-vagal equilibrium. More
details about time domain parameters and nonlinear geometric measures can be consulted
in File S1 in the Supplementary Materials.

The saliva cortisol level was determined in duplicate by an Elisa test (Demetec diag-
nostics GmbH, Kiel, Germany) using the EZread 400 microplate reader spectrophotometer
(Biochrom Ltd., Cambridge, UK). On the first day of sampling, the participants were in-
structed on the correct way to take the sample at the same time of day (see details in the
Supplementary Materials under File S2). When the participants arrived at the sessions at
which saliva was sampled, they were provided with a 15-mL sterile tube and an indelible
marker so that they could write their identification codes and the date on the outside of
the tube. The participants deposited into the tube a saliva sample at least 1 mL in volume
and delivered it to the person responsible for the research team. The samples of saliva
remained frozen at −20 ◦C until the cortisol levels were determined in duplicate using an
ELISA test (DeMeTec diagnostics, Kiel, Germany) on the EZread 400 microplate reader
spectrophotometer (Biochrom Ltd., Cambridge, UK).

The D2 [56] test measures selective attention and mind concentration, which is the
capacity to selectively focus on certain aspects of a task while ignoring other irrelevant ones,
as well as carrying the task out quickly and accurately. The validity has been documented
by different studies, and the reliability has proven to be very high [57].

The RP30 test measures problem-solving cognitive abilities. The items increase in
difficulty as the respondent progresses through the test. High internal reliability and
validity have been found [58,59].

2.2.2. Qualitative Measures

The participants in the experimental group completed a reflective diary after each
practice session [41]. They had a personal and non-directed nature, in which they were
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invited to freely express aspects related to the thoughts, sensations, perceptions, and
feelings they experienced during the sessions. A diary helped them to be aware of their
learning process through the opportunity to express it, providing participants greater
involvement in the program.

2.3. Procedure

All participants completed self-perception tests prior to the intervention. Some of
the tests were completed online, while the TECA, R30, and D2 tests were completed in
person in rooms set up for this purpose in the School of Engineering. The physiological
measurements were taken in the Biomechanics Laboratory of the Faculty of Physical
Activity and Sport Sciences:

1. The experimental group, hereafter referred to as DMT, participated in a bodywork
program through Dance Movement Therapy. They attended 10 sessions (2 each week).
Each session lasted 90 min and was structured as follows;

2. Check in: In this phase, cortisol was collected (in the already planned sessions) as well
as the expectations and needs of the students as input to the work to be conducted
during the session;

3. Warm up: Based on the previous experiences of the research group, a structured warm
up was designed following the characteristics Hatha Yoga;

4. Development: Each session was prepared based on a specific theme aimed at increas-
ing body awareness and connection, self-awareness, and self-knowledge, as well as
increasing the well-being of the participants. Table 1 shows the themes in each session
and some examples of the activities carried out;

5. Closure: In this phase, time was devoted to personal writing in reflective diaries.
There was also a group reflection where the experience in motion was expressed
verbally, and the participants shared sensations, emotions, thoughts, and anything
else that emerged during the work.

Table 1. Themes and brief explanations of movement dynamics carried out during the development
phase for each session.

Theme Activities

Listening to my body and
knowing the group

Active listening to sensory information
Recognizing tension zones

Confidence-building group games

Kinesphere, external space, and
modulating space and time

Playing with the kinesphere in pairs
Bringing attention to the inner and outer space through visualization

Exploring the space and time according Laban’s qualities
Creating a small sequence in movement with both qualities

Anatomical structure Differentiating bones, muscles, and skin in pairs through physical contact
Creating sequences in movement with qualities associated to each structure

Muscle chains
Learning the concept of muscle chain

Recognizing one’s own muscular chain
Playing with muscle chains and behavioral meanings

Body limits and needs Differentiating parts of body and joint movement restrictionsTaking awareness of own limits and needs in movement
Playing with movement restrictions and freedom in pairs

Tonic states
Identification of areas of excess muscular tension

Practicing different muscular tonic states (hypertonic, hyper laxity, or neutral)
Connecting emotional and muscular states

Weight and support, as well as
concept of flow

Practicing weigh and flow Laban’s qualities
Meaning of support in space; different supports

Restricted and free flow in relation to thoughts and behavior

Fight vs. indulgence actions and
personality traits

Connecting fight and indulgence actions with personality characteristics
Identifying movement qualities in animated characters
Improvising with different qualities; meaning making

Listening to each other Copying movement patterns
Imitation of the way of walking, gesture amplification, and connecting with personality aspects

Kinesthetic empathy
Imitation games in pairs

Affective intonation through gestures and movement
Keeping the relationship at a distance
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2.4. Data Analysis

Following the confirmation of the parametric distribution of the quantitative variables,
paired-sample t-tests were conducted to compare the differences pre- and post-intervention
in each group. Cohen’s d effect sizes were calculated. Values of 0.2, 0.5, and 0.8 were
interpreted as small, medium, and large effect sizes, respectively [60]. Given the small
sample size, both statistically and clinically significant results were taken into account. An
ANOVA model was also applied to study the group and time effect. Statistical Package for
the Social Sciences (SPSS) version 21.0 for Windows was used for statistical analysis.

Inductive content analysis was employed to study the qualitative data. This approach
is commonly used in research for retrieving meaning from verbal data in an objective
and systematic manner [61]. The reflective diaries were transcribed and systematically
read. They were organized by participant and the number of the session. Successive
readings allowed extracting units of analysis that constituted independent elements of
meaning about the phenomenon. After that, codes were extracted from the data. The codes
were clustered into subcategories and later into domains. The diaries were reread until
saturation to ensure that all aspects were covered in the categories. Research triangulation
was applied, allowing a researcher outside the interventions to independently perform the
qualitative analysis. Lastly, disagreements were discussed, and the items in question were
jointly recoded. The analysis was performed using Nvivo 12 software.

3. Results and Discussion
3.1. Quantitative Results

Of the 39 students, 19 were randomly assigned to the DMT group and 20 to the
control group. Two participants from the control group did not complete the follow-up
questionnaires, so they were excluded from the sample. Finally, the DMT group consisted
of 19 students aged between 18 and 26 years (M = 20.32; SD = 3.06), with 37% being male
and 63% being female. The final control group consisted of 18 students aged between
18 and 26 years (M = 20.50; SD = 2.91), with 22% being male and 78% being female. Of
the 37 students, 24% were freshmen, 46% studied the second course, and 30% studied
superior courses.

3.1.1. Psychometric Measures

All the variables were normally distributed in both groups, so paired-sample t-tests
were conducted to compare the pre- and post-intervention scores in each group. Descriptive
statistics and t-test results are presented in Table 2. Previous t-tests also showed that the
two groups were homogenous concerning the different variables before the intervention.

Regarding body awareness (BAQ), the values increased for both groups (Figure 1), but
they were only significant for the DMT group (p < 0.05). The same situation occurred for
the subscales of SBCD. The subscale SBCDA measured body awareness, which increased
significantly after the intervention, resulting in coherence with the BAQ results. The
subscale SBCDA measured an opposite construct (i.e., body disconnection). In this case,
there was an increase for the control group and a decrease for the DMT group, which was
also significant (see Figure 1). Our results are coherent with those from other authors [22,62].
As could be expected, an intervention focused on body awareness increased the values of
this variable and diminished body disconnection.

Prior to intervention, the results for life satisfaction (SWSL) showed average (23.42 ± 5.40)
and high scores (26.50 ± 5.72) for the DMT and control group, respectively (Figure 2).
According to Diener’s scores (2006), an average score (between 20 and 24) indicates that
individuals are mostly satisfied with most areas of their lives but see the need for some im-
provement. A high score (between 25 and 29) means that the major domains of life are going
well. After the intervention, the values for the DMT group increased (26.26 ± 4.86), chang-
ing from an average score to a high score, with this change being statistically significant
(p value = 0.002). A medium effect size (0.553) was observed.
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Table 2. Results of paired-sample t-test pre- and post-intervention for all the variables in the DMT
and control groups.

Descriptive Statistics t (df) p Cohen’s d

Variables Group Pre-Test Post-Test
Mean ± SD Mean ± SD

BAQ DMT 79.84 ± 12.68 94.32 ± 10.32 −7.80 0.000 1.253
Control 86.72 ± 13.97 88.78 ± 13.48

SBCDA DMT 32.16 ± 6.24 37.47 ± 4.71 −5.92 0.000 0.961
Control 33.56 ± 5.81 34.67 ± 5.77

SBCDB DMT 10.74 ± 4.48 9.16 ± 3.22 2.75 0.013 −0.410
Control 12.94 ± 5.09 14.22 ± 5.66

SWLS DMT 23.42 ± 5.40 26.26 ± 4.86 −3.56 0.002 0.553
Control 26.50 ± 5.72 25.89 ± 6.25

WHO5 DMT 57.68 ± 14.56 68.21 ± 13.50 −2.50 0.023 0.750
Control 60.44 ± 20.85 60.44 ± 24.88

PSS DMT 26.21 ± 9.18 21.00 ± 6.28 3.16 0.005 −0.660
Control 25.39 ± 9.07 29.83 ± 9.34

TECA DMT 123.89 ± 18.58 124.47 ± 15.90 −0.33 0.740 0.034
Control 123.61 ± 13.55 123.83 ± 13.24

RP30 DMT 43.95 ± 8.72 49.84 ± 9.36 −3.40 0.001 0.650
Control 43.17 ± 13.59 47.67 ± 15.58

D2 DMT 468.68 ± 78.40 515.26 ± 76.03 −5.44 0.000 0.603
Control 455.44 ± 75.56 494.28 ± 74.76
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The WHO-5 Well-Being Index indicated an acceptable overall perceived quality of
life for both groups before the intervention, with values over the cut-off score of 50, which
is used for the screening of depression [48]. The values for the control group remained
unchanged over time, while there was a significant increase for the DMT group of more
than 10 points on a scale of 100 (i.e., the value representing the maximum level of well-being
according to the scale) (Figure 2). A high effect size (0.759) was also observed. These results
confirm what other authors have found about the impact that dance and creative movement
produce for the well-being of different populations [34,63].

Regarding the perceived stress measured by PSS, the results offered levels of moderate
stress prior to intervention for both the DMT (26.21 ± 9.18) and control (25.39 ± 9.07) groups.
After the intervention, stress levels diminished significantly to 21.00 ± 6.28 (p < 0.05) for
the DMT group, while there was an increase for the control group (29.83 ± 9.34) and a high
effect size (−0.666) (Figure 2). Although the authors of the scale [64] did not consider the
PSS as a diagnostic instrument, there were no cut-offs for its interpretation comparisons,
with other studies showing a moderate level of stress for university students as happened
in our sample [65]. The increase over time in the control group is noteworthy. These
results are also coherent with studies that demonstrated that stress levels vary temporally,
heightening as the exam period approaches [66,67]. Therefore, the intervention with DMT
seemed to act as a health-protective factor, taking into account the proven relationship
between stress and anxiety levels and psychosomatic ills, among others [13,68].

No significant changes were observed for empathy (TECA). A slight increase was
observed after the intervention for the DMT group (Figure 3), but it was not statistically
significant, and the effect size was also small.

When a mixed-effects ANOVA model was applied, the results for the time effect were
consistent with previous results for the variables BAQ, SBCBA, SBCDB, WHO-5, RP30, and
D2, as shown in Table 3. The time effect was not significant for SWLS, PSS, or TECA. A
significant group–time interaction was found, with the DMT group showing lower stress
values and higher well-being, satisfaction, and body awareness post-training.
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p p-Value

BAQ time 39.831 0.532 0.000
time * group 9.264 0.209 0.004

SBCBA time 21.147 0.377 0.000
time * group 9.052 0.205 0.005

SBCDB time 0.108 0.745 0.003
time * group 9.698 0.217 0.004

SWLS time 2.821 0.075 0.102
time * group 6.759 0.162 0.014

WHO time 4.407 0.112 0.043
time * group 4.407 0.112 0.043

PSS time 0.151 0.004 0.700
time * group 24.057 0.407 0.000

TECA time 0.121 0.003 0.730
time * group 0.024 0.001 0.878

RP30 time 25.436 0.421 0.000
time * group 0.458 0.013 0.503

D2 time 33.702 0.491 0.000
time * group 0.277 0.008 0.602

In the last few decades, research based on evidence has proven the suitability of intro-
ducing art therapies for improving the well-being of different populations and contexts [29].
Art therapies share factors that contribute to health benefits, such as active participation,
the use of imagery and visualization, self-awareness, and the development of embodiment.
In particular, interventions with DMT with a non-clinic population has proven the impact
on health variables such as satisfaction with life, levels of stress, and well-being [32,68,69].

No significant changes appeared in the problem resolution or attention variables. This
is relevant if we take into consideration that the training program was developed in parallel
with the academic term, with the end of the term coinciding with the most demanding time
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due to exams and final deliveries. It seems that the program has a preventive effect on the
increase of stress that occurs during demanding academic periods. However, the variables
of attention and problem solving increased in both groups without showing differences
in both groups, which could be explained only by the effect of the academic calendar [67].
A secondary but no less important explanation for this could be the fact that the training
program was primarily designed for improving well-being and reducing stress. There were
no specific dynamics developed for working attention or solving problems.

3.1.2. Cortisol

The cortisol levels determined for the students participating in the program were
significantly lower than those of the control group (Table 4).

Table 4. Comparison of cortisol means (Tukey test) between the DMT and control groups.

Group Cortisol (ng/mL)
95% Level of Confidence

Limit Inferior Limit Superior

Control 6.33 b 5.41 7.24

DMT 4.38 a 4.02 4.75
Note: Difference superscript in the cortisol column means significant differences.

The program was developed throughout the first quarter of the academic year. Figure 4
shows the results of the cortisol measurements by sampling date and group. It shows that
the highest level was found for the students belonging to the control group when they
were sampled at the end of the term. It was significantly higher than any sampling of
the experimental group throughout the program and not significantly different from the
value for the control group before starting. Within the experimental group, 16 participants
maintained stable cortisol levels throughout the program, 2 reduced theirs, and 1 increased
theirs. Bearing in mind that the stress level has been shown to increase throughout the
term and the course [67], these results suggest that the program had a positive impact
on the students’ stress management, keeping their cortisol levels stable even as the term
progressed. The effect of body–mind interventions as creative movement and dance in
stress reduction has also been confirmed by other studies [69–71].
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3.1.3. Hear Rate Variability

The normality of the sample was calculated using the Shapiro–Wilk statistic. All
the variables presented a non-normal distribution. A Wilcoxon signed-rank test (z-value)
was performed. The correlation coefficient (r) was used to calculate the effect size. The
significance level was set at p < 0.05. Of all the variables calculated, only the ratio between
LF and HF showed significant differences, with an increase in the pre-post value. All the
results are shown in File S1 in the Supplementary Materials.

High levels of heart rate variability (HRV) are associated with good health and low
mortality, morbidity [72], and stress [73] as well as emotional management [74]. It is
generally accepted that a drop in the LF/HF index reflects parasympathetic dominance,
while a rise in this index indicates sympathetic dominance [75]. However, with respect
to the LF/HF index, some authors have questioned this, arguing that on the one hand,
LF is not a pure indicator of SNS, and the interaction between PNS and SNS is complex,
nonlinear, and frequently non-reciprocal [76].

Several studies have tried to relate mind–body exercise interventions and heart rate
variability, trying to demonstrate that this type of exercise could help to improve the
regulation of the autonomic nervous system and finally improve health. In this sense, the
results are diverse. There are studies [77–79] where the indicators of good regulation were
greater with this type of intervention while, as in our study, no significant differences were
found in others [80,81].

In the meta-analysis conducted in [82], yoga and Tai chi interventions were examined,
and they found that 7 of the 12 participants analyzed showed significant reductions in the
LF/HF ratio, while only 4 showed increases in HF and 5 showed reductions in LF. With
respect to the LF/HF ratio, we found a significantly increased value with a small effect size.
These results could indicate worse regulation, but this small effect size limits this conclusion.
Furthermore, considering that the LF/HF value is not a clearly accurate measure of cardiac
sympatho-vagal balance [77] and the contradictory results of some studies related to this
variable, this leads to us not having a clear interpretation of our results. Overall, it seems
that the results of the studies are still inconsistent, and it is necessary to know in depth the
mechanisms of regulation of the cardiovascular and autonomic nervous system in this type
of intervention.

3.2. Qualitative Results

The qualitative analysis resulted in 19 subcategories later grouped into 6 domains,
which are presented in Table 5.

Table 5. Domains and categories extracted from the qualitative analysis.

Domains Categories

Embodiment
Body awareness

Experiencing the body
Body–mind connection

Well-being and pleasure
Release and relaxation

Self-care
Playfulness and vitality

Symbolic and metaphor Remembering
Meaning-making

Emotional elicitation and processing Expression of emotions
Transforming emotions

Connection with self

Focusing to oneself
Self-efficacy

Self-knowledge
Self-awareness

Developing skills
Learning new ways of living in the body

Interacting with others, trust, and group connection
Empathy
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3.2.1. Embodiment

The embodiment domain collected all the evidence provided by participants directly
related to the body as a living and enactive organism, which feels, learns, and grows
in relation with the environment [38]. There were three categories under this domain.
First, body awareness is the conscious of the own body, including movement, its different
qualities, and the connection with affective states. “The difference I noticed between the two
(working with flow polarities) was mainly in mood. In the free flow I felt indeed free and happy; in
contrast, in the restricted one, I felt trapped, rigid and upset” (P9, 19 November 2019). Another
participant said “When we combined the different qualities of weight, time and space on the
partner’s back, my sensations were very different: relaxed, calm and as if I was being caressed when
it was indirect space, light weight and sustained time. It was very pleasant. On the other hand,
when we practiced the other end, I wanted the exercise to end; everything seemed aggressive and not
pleasant at all. The feeling was of discussion without listening to each other“ (P3, 18 November
2019). Secondly, for experiencing the body, it was said that “I feel very grateful to be able to
move every part of my body. I have learned to appreciate this today” (P3, 15 November 2019)
and “Paying attention to my body distresses me a bit as I don’t like to stand still without doing
something, I’m trying to relax more in that part” [P2, 22 November 2019]. The experience of the
body allows to the participants to increase their body–mind connection. The participants
recognized that the movement experience promoted stronger body–mind unity, which
means a wholeness of being [29]: “I’m more of a heavyweight than a lightweight. I prefer to exert
pressure rather than let myself go. I guess it’s linked to the fact that I have a hard time trusting“ (P6,
19 November 2019); “I had the sensation of how my mind is connected with my posture” (P12,
11 December 2019). The connection also facilitates a relaxation of disturbing thoughts: “I
am very relaxed right now, while we were doing the relaxation, some problems came to my mind,
but in a much simpler way to solve, it is the first time that happens to me” (P28, 5 November
2019). Through the experience of movement, the awareness of the body as a unit can be
increased. This is consistent with the increase in body awareness recorded in the BAQ and
SBCDA variables that increased after the intervention with DMT. Likewise, a decrease was
observed in the SBDB scale of body dissociation at the end of the program, which was
related to a greater integration at the body level. This mind–body integration characterizes
and explains the effectiveness of interventions such as the one performed in the health
field [83–85].

3.2.2. Well-Being and Pleasure

The results are consistent with the growing and numerous evidence in the literature
on the relationship between art, body awareness, and health [84–86]. Under this domain,
three types of evidence were found: release and relaxation, self-care, and playfulness and
vitality. The participants recognized that the sessions contributed to feeling release and
relaxation. “I loved all the sessions, if it were up to me I would do them all the time. I come out
relaxed, happy, stress free and a little sleepy” (P2, 2 December 2019). At the same time, they
were aware of the importance of self-caring and the benefits of the proposal for the students:
“I think if everyone could take out at least one hour a week and do these types of activities, the level
of stress and stiffness in movement would change in school students. I think everyone should try
activities like this” (P3, 2 December 2019]. In fact, they suggested including it as a regular
activity: “I will miss this. I think that apart from the research project, these workshops should
be added as an extracurricular activity, it would be very beneficial for many” (P23, 2 December
2019]. Numerous participant observations of feelings of relaxation were consistent with
decreased self-perceived stress (PSS) in the DMT group, which has been also confirmed
by other studies [87–90]. In addition, with the cortisol results, there were also multiple
examples of evidence about the joy and playfulness felt during the activity and connection
with sensations of well-being and health contribution: “After the first exercises, we had a lot of
fun and laughed together. I enjoyed every activity without feeling uncomfortable” (P3, 28 October
2019). There were also positive emotions connected with this playfulness: “I feel happy and
relaxed” (P2, 25 November 2019). This is coherent with the significant increase observed at
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the end of the intervention in the life satisfaction and well-being variables. The moments of
connection through play were experienced as a way to improve the relationships and trust
in the group: “I laughed a lot and it helped me to get to know myself and my partner a little better”
(P04, 29 November 2019). Play is one factor of effectiveness in art therapies [91]. It increases
well-being sensations and vitality [36]. At the same time, play contributes to establishing
new types of relationships and confidence in the group [29], allowing the person to be open
to explore new ways to inhabit the world.

3.2.3. Symbolic and Metaphor

Two categories emerged under this domain: remembering and meaning-making.
The experience in movement can bring some memories from early infancy to the present
moment [21,91]: “I don’t know if it’s important or not, but I remembered my grandmother
and it made me relax me even more” (P4, 28 October 2019). Other participants connected
the experience with pleasurable moments: “This has taken me back to vacation, rested and
disconnected lying on some rocks while the waves were breaking” (P01, 28 October 2019). The
participants found meaning to the experience in movement, and the meanings became
known with verbal expression: “I found it very curious how with some flexion we anchor
ourselves much better to the ground than if we are rigid. I see it as a metaphor for how things
work out better if I am flexible than if I keep my rigidity” (P6, 19 November 2019); “Something
as simple as walking we can get so much information about ourselves. I have been able to see my
way of being through the movement of another person” (P04, 29 November 2019); “The game
of escape-room made me see that I can’t make all alone no matter how many original ideas I have;
the union is the strength, both to give and to receive” (P28, 14 November 2019). Others could
extract meanings applied to different situations: “I really liked the kinesphere and cube activity.
I feel that it is applicable to many situations; right now I can apply it to my in-laws’ problems that
should not affect me. I will try to leave them out of my personal cube or protect myself if I feel they
are hurting me” (P35, 4 November 2019). Meaning-making is one of the groups of factors
present in creative therapies that promotes health in people [29].

Symbolizing and movement metaphors are two of the distinctive characteristics that
all the creative therapies share and are key points in Dance Movement Therapy. There is
a continuous movement from nonverbal symbols to verbal ones, which can help people
to approach some issues that might be really difficult to manage only through the verbal
path [92,93]. The movement metaphors could help people to understand their behaviors,
feelings, and thoughts through a direct and transforming experience [91].

3.2.4. Emotional Elicitation and Processing

Students related the emotions felt and expressed through the analyzed movement
patterns. For instance, when working with the polarities in the quality of flow, a student
said “The difference I noticed between the two was mainly in mood. In the free flow I felt indeed free
and happy; in contrast, in the restricted one, I felt trapped, rigid and upset” (P6, 25 November
2019). They also considered that the sessions gave them the possibility to change and
transform their emotions: “The truth is that today I was more tired than other times, a little angry
and annoyed by everything. The sessions calm me down and I leave happier and calmer than how
I came in” (P24, 22 November 2019). Other authors have emphasized the function of art
as self-expression [86,90]. Thus, all creative therapies are characterized by promoting the
authentic and distinct expression of each individual. Emotional expression is necessary
to become aware of the mechanisms that generate emotions and their relationship with
behaviors and actions [94]. Expression thus becomes a channel that makes it possible to
work toward healthy emotional regulation for the individual [38,95].

3.2.5. Connection with the Self

This domain contains the practice of focusing on oneself: “I’ve also noticed that it’s
becoming less and less difficult for me to stay focused on my breathing when we do the relaxation”
(P3, 5 November 2019). As the process progresses, there is an increase in self-awareness
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of one’s own strengths and limitations: “I’m very relaxed right now; I’ve realized that I have a
hard time trusting others to hold me; I’m used to giving affection, but I don’t know how to receive it,
and that’s been quite a shock to me” (P28, 7 November 2019). In parallel, there is an increase
in self-knowledge that in turn generates a greater sense of self-efficacy, of being able to
improve, of observing a change, and positive evolution. Some evidence of these two last
categories include the following: “I am a very impatient and nervous person in my day to day
life. I feel that with these activities I begin to control a little more the waiting for situations” (P4,
4 November 2019); “I believe that I know myself better inside, that I have learned to relax and to
be aware of myself. I have also learned to gain confidence with a group of mostly unknown people,
and in a very short period of time” (P1, 2 December 2019); “With the passing of the sessions I
have a less rigid posture and I am able to feel more confident in the group. Little by little I see an
evolution” (P3, 15 November 2019). For Koch [29], this increase in self-efficacy was related
to a function of authenticity and a feeling of body–mind unity and wholeness. As with
other creative approaches, the use of creative movement, imagery, visualization, and the
embodied experience allows participants to connect with the self [37].

3.2.6. Developing Skills

Within this domain, three categories appear to be related to skills that could help
the daily activities and relationships. Learning new ways to live in the body relates to
self-knowledge in terms of recognizing body awareness as a way for learning through
one’s own body [21,88,96]: “I’ve never done this before so it’s a good experience to listen to my
body” (P2, 28 December 2019). This could contribute to creating better and more quality
dialoguing (interacting with others): “I notice that “group” feeling of getting to know each other
a little better and gaining confidence by leaps and bounds” (P1, 8 November 2019). Another
participant mentioned the following: “From the beginning of the session until the end, we had
to be aware of what the other person was asking for, what we were asking for, and that there was a
balance between the two. It has been wonderful to be able to share with this group, and a pity that
the sessions are ending” (P9, 2 December 2019). In an academic context, the development
of new competencies is important for lifelong learning. It is observed in this domain that
the program generates significant learning, as has been observed in other experiences of
nonverbal language-based training in education [87,88].

Mirroring activities [37] help to see and be seen in an open way moving forward with
the ability to empathize with others: “I can now understand many behaviors of people I know
outside of here, including how I am and act myself in many circumstances” (P4, 11 November
2019). Although the TECA test did not bring about significant changes in the empathy
variable, the participants profusely mentioned the perception of having increased their
ability to put themselves in the other person’s place.

4. Conclusions

This study provides relevant information on the suitability of incorporating body
awareness programs in an engineering school setting. An intervention with Dance Move-
ment Therapy was implemented with the aim of promoting and improving the health
of students, and this appears to have been achieved. The results obtained from psycho-
metric tests and the participants’ reflections showed improvements in the level of stress,
well-being, and life satisfaction, along with an increase in the levels of self-awareness and
self-knowledge. In our opinion, the initial warm up was approached as a ritual, with a
rhythmic sequence of movement repeated in all sessions helping participants to increase
their confidence in their own bodies and in the work, as well as their self-efficacy. As
Koch [29] highlighted, rituals and rhythm give structure to the experience and reduce the
anxiety until the unknown arrives. Feelings and sensations of relaxation and trust help the
participants to be open to explore new patterns of movements and motor actions. They also
could play and enjoy moving and dancing, increasing self-awareness and self-knowledge.
They mentioned frequently the connection to the group and the benefits perceived for
themselves and the others. In fact, they suggest incorporating a proposal such as the
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one carried out permanently within the engineering school, with the conviction that the
students’ states of mind and physical condition would improve. Some limitations should
be taken into consideration. The sample size was limited, and some of the tests used,
such as the RP30 and D2, did not seem to be adequate for an approach that incorporates
creativity and movement from one’s own pattern as a tool for self-awareness. Even though,
at the beginning of each session, a ritual was incorporated that generated improvement in
self-efficacy and self-confidence in themselves and in the group, no changes were seen in
the attention and problem-solving capacities. On the other hand, the students knew that
the research team would read the reflective diaries. Thus, presumptions both conscious
and unconscious as well as the desire to please others may have influenced their writing.

We underline the importance of designing the work sessions carefully, adapting them
to the reality of the participants (e.g., schedules and spaces) and to the objectives set. The
number of sessions carried out (10), according to our experience from previous work, is the
minimum necessary to detect significant changes. Especially when the participants have no
previous experience with body work, it is very important to respect the time of each one and
the group itself. Establishing trust in the work is a prerequisite for people to accept their
vulnerability and be open to explore movement without prejudices or preconceived ideas.
The participants also must recognize the importance of listening to others and building
trust as important elements.

In summation, and as the participants themselves pointed out, it would be interesting
for academic authorities to provide spaces for listening and paying attention to one’s own
body, especially in particularly demanding academic environments such as engineering
studies. Dedicating time and resources to interventions such as the one carried out can
help our young people to increase their level of awareness and health as well as generate
healthier educational environments.
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