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Abstract: Vocational training of students in diet habits and active lifestyle habits has recently become
an important issue, given the health problems caused as a result of a poor diet. The objective of
this study is to analyze the effectiveness of different training actions (traditional method and digital
resources) carried out in a program of dietary habits and active lifestyle at the vocational training
stage. A quasi-experimental design of the pre-post type was developed. A sample of 177 participants
was chosen. The instrument to collect the data was the validated ECHAES questionnaire. The results
show that all study groups demonstrated similar averages across all dimensions, except in the digital
resource post-test design, where the averages were higher than the rest. There was a significant
relationship between the traditional teaching method and the post-test digital resources design in
all dimensions. There was also a significant relationship between the pre-test and post-test of the
traditional teaching method and the digital resource group in the dimensions. It can be concluded
that both the traditional and the innovative method lead to learning in the vocational training student,
although the values achieved by the group where the innovative method was adopted were much
higher than in the traditional group.

Keywords: diet habits; nutrition; educational innovation; nutritional knowledge; healthy habits;
active lifestyles; mobile apps; digital platforms; vocational training

1. Introduction

Nutrition education programs can help to improve dietary and nutritional patterns in
adolescents [1], generating a positive impact on the knowledge of young people about healthy
eating [2]. In addition, they promote active lifestyles that prevent disease [3]. For this reason,
pedagogical actions in which healthy diets are promoted and are also associated with moderate
physical activity improve the quality of life [4], even having a positive impact on the academic
performance of higher education students, obtaining better results than students with poor nutritional
habits [5]. For this reason, it is necessary to offer students, at any educational stage, adequate nutritional
knowledge [6,7], consolidating healthy lifestyles [8]. It is noteworthy that students” knowledge about
healthy habits is achieved thanks to self-learning, or thanks to the recommendations of people to whom
they are close [9,10]. Therefore, quality dietary training given by qualified professionals can increase
the indicators of reduction in obesity and can facilitate the improvement of psychological factors [11].
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There are no studies in the impact literature that analyze the effectiveness of dietary education at
the vocational training stage. On the other hand, this aspect is observed in other educational stages.
Primary education is the most important stage for implementing training programs linked to the
development of appropriate dietary patterns [12]. This is justified by the constant transformations
which the body undergoes in the first years of life [13] and in the development of the students’
personality in primary education [14], in order to establish healthy diet habits that have a beneficial
impact on their diet and that continue throughout life [15]. In this respect, it is important that teachers
in educational establishments and staff in charge of school canteens receive specific training in the
preparation of appropriate diets, in which there is control over energy-containing foods, fats in general
and saturated fatty acids in particular [16].

Particularly, traditional programs to promote healthy eating habits have been found to be
ineffective in improving people’s eating patterns. Therefore, alternatives for carrying out this training
have been considered, incorporating electronic resources such as mobile devices, which have proven
to be more effective in monitoring diets [17,18]. In this sense, innovative food training programs
are being carried out through educational technology based on e-learning facilitating access for the
implementation of nutritional training programs [19]. Moreover, thanks to advances in technology, it is
possible to perform dietary interventions using mobile applications [20], as well as health education
through emerging technologies such as augmented reality [21].

Recent studies in children and adolescents [22] and university students [23] on the incorporation of
computer games to increase nutritional knowledge and support healthier food choices have provided
results that show how students, of any educational stage, who interact with computer games develop
more effective learning in the acquisition of nutritional knowledge and how this digital environment
can support healthier food choices in young people. In this sense, there are training experiences in
which the use of educational applications through mobile devices such as smartphones has been
incorporated into the ordinary classroom, where students learn about healthy eating through blended
learning that includes both classroom instruction and self-directed e-learning through applications
that excite them [24]. The World Wide Web (WWW) itself is offered as a useful tool for interactive
nutrition education, where it can lead to important changes in people’s behavior [25]. In this way,
nutrition education is facilitated and enhanced by the benefits of technology, providing rich learning
environments while maintaining a high level of individual satisfaction [26]. Technology, as well as
the use of digital resources with an educational and pedagogical purpose, favors the learning process
exponentially. All this affects different aspects such as motivation, the interactions produced between
educational agents, the assimilation of the content as well as the final learning results [27,28].

In relation to the question of how education can contribute to alleviating this problem, the rate
of responses found in recent educational literature is extensive. Obviously, the starting point is to
promote good nutritional habits with specific training programs and courses [1,2]. The development
of training actions has high benefits since it contributes to good nutrition and the acquisition of active
lifestyles that counteract the appearance of different diseases and even yield improvements in the
academic performance of students [3-5]. Hence, the emphasis is on this type of training in primary
education, as it is an optimal stage for the students’ developmental level and can act as a measure of
prevention and acquisition of important habits [14,15].

In particular, the vocational training stage is conceived under the principles of innovation with
the purpose of disseminating knowledge from a new perspective; it is more attractive and linked
to the new environment typical of a technological era [29,30]. Specifically, in nutrition education,
the literature states that creativity and innovation are two fundamental aspects for teaching dietary
habits and active lifestyles [31]. The realization of innovative practices in future educators and teachers
is of great relevance for the promotion and transmission of the values and principles of innovation.
All this is accompanied by the aim that future professionals who are in the classrooms of tomorrow
carry out a new, innovative, attractive and effective teaching and learning process [12].
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At present, as the number of obese people grows, increasingly in those of younger ages,
the promotion of these healthy habits from an innovative perspective is a promising strategy to
address these issues [32]. The use of technological resources to promote healthy habits in students
and their families in order to combat sedentary lifestyles and improve eating patterns is highly
advisable [15,16]. In fact, there are many innovation programs in food education and even dietary
monitoring through e-learning and augmented reality and their benefits are considerable [17,18,20].

Diet education and active lifestyles have been revealed as topics of great interest by the scientific
community given the characteristics of society and the continuous growth of sedentary lifestyles [33].
For this reason, this training has led researchers to carry out innovative studies considering their
implementation in various groups [34,35]. This study aims to continue the path of innovation reflected
in the literature at this educational stage. The Higher Technician in Dietetics was selected to verify
the inclusion of digital resources in this vocational training degree. This is justified by the absence
of studies that support its effectiveness in this very precise context. In addition, this research will
contribute to the promotion of innovation in learning spaces. Specifically, it will expand the knowledge
on the use of digital resources in the Higher Technician in Dietetics, since the literature does not contain
many studies. The present research aims to analyze and compare the effectiveness of two teaching
methods, one traditional and the other through digital resources, in a program for the development of
dietary habits and the promotion of active lifestyles in students pursuing a Higher Technician career in
Dietetics in the professional training stage. Likewise, it is intended to determine the scope of each
training method in each of the dimensions studied. From these general statements, the following
research questions (RQ) arise to conduct the study:

e  Does the application of digital resources have more influence than a traditional method on food
concern, on knowledge of dietary guidelines, on eating habits outside of school hours and on
nutritional awareness of Higher Technician in Dietetics students?

e  Does the application of digital resources have more influence than a traditional method on
behaviors, eating attitudes and on the recommendations on physical activity of the Higher
Technician in Dietetics students?

e  Does the application of digital resources have more influence than a traditional method in the
consumption of meat, dairy and cereal products in Higher Technician in Dietetics students?

The following hypotheses derive from these research questions:

e  Hypotheses 1 (H1). The use of digital resources to work on diet habits and promote active lifestyles is
effective compared to a traditional teaching method in students of the Higher Technician in Dietetics.

e  Hypotheses 2 (H2). The use of digital resources to work on diet habits and promote active lifestyles is not
effective compared to a traditional teaching method in students of the Higher Technician in Dietetics.

2. Materials and Methods

2.1. Research Design

The study has been developed using a quantitative methodology. The research design carried out
has been quasi-experimental and of a pre-post, descriptive and correlational nature. The considerations
of experts in this type of methodology have been taken into account for a correct investigative
action [36,37]. In addition, the analysis structure of previously reported studies of impact databases
has been followed to carry out a method validated by science [38—40].

In particular, in this research, a process of formative experimentation has been carried out—that is,
through the application of two different instructive actions [41,42], such as the traditional method
and the use of digital resources. This study has led to the configuration of two groups of a different
nature, one being the traditional teaching method and the other being the digital resources method
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(Figure 1). Likewise, two main variables have been defined. The independent variable has been the
type of training action carried out on the participants. The dependent variable has been the effect
caused in the dimensions analyzed.

Group 1 Random assignment Group 2
Tradifional method Digital resources method

Diet habits
| and
active life

Figure 1. Graphic description of the research design.

The research was carried out in 2019 in a vocational training educational center located in
Southern Spain. The experimentation was carried out in the degree of Higher Technician in Dietetics.
Before starting the research, the application for the ethics statement was made, being accepted. Access to
the institution was not a problem due to the close relationship between the researchers and the teachers
of this training center. Despite this, informed consent was obtained from both the educational center
and the participants. All this was done with the purpose of carrying out the investigation in compliance
with ethical considerations. Both the teaching staff and all study participants were aware of the research
objectives at all times. Likewise, the students who participated in the study did so voluntarily.

Specifically, the experimentation took place at the training level. Training was developed centered
on a work unit consisting of eight sessions on diet habits and active lifestyle using two different
methodologies. The contents taught were nutritional needs and recommendations; balanced diet;
public health. For this, two groups of students were taken and in each one of them a specific teaching
action was applied. The traditional teaching method carried out an instructive process using a
traditional methodology [36]. This type of training was characterized by not using any type of
technological resource. The teacher was the main protagonist of the teaching process. The professor
transmitted the contents in an expository and unilateral way. The student was limited to paying
attention to the teacher’s explanations and performing the tasks. Instead, the digital resources group
carried out a training plan through the use of digital resources. In this case, an ad hoc mobile application
designed by the computer science department was used based on the requirements of the unit taught.
In addition, an LMS (learning management system) platform was used where the contents were hosted
in a complementary way so that the student could consult the information [42]. In this training modality,
students became the protagonists of the instructional process. The teacher simply limited himself to
guiding the students and solving the doubts caused in the interaction with the mobile application or
with the access or understanding of the digital contents of the platform. Students could use their own
resources (tablets, smartphones) through a BYOD (bring-your-own-device) program [41]. In addition,
the students accepted the conditions for critical and responsible use of the technology employed.
The educational center offered resources for those students who did not have the necessary technological
material. The assignment of the group of students to the type of training occurred randomly.
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In the different groups, the work unit was taught by the same teacher in order to avoid any
alteration or bias produced by the intervention of different professionals. Once the training was
completed, the students filled out a questionnaire and data analysis began.

2.2. Participants

A total of 177 vocational training students who were studying on the Higher Technician in Dietetics
course participated in the study. The rationale for selecting this population to carry out the study
focused on several reasons. The first reason focused on the knowledge about the type of teaching
methodology most appropriate for the degree in question that was analyzed. The second reason
focused on the awareness of students about the possibility of applying innovative methodologies for
the work of didactic contents. This last reason was fundamental because, in the future, they will be
educators and transmitters of knowledge to new generations of students. The sampling technique
was intentional given the ease of access to the participants. In this case, the number of subjects did
not influence the type of study as revealed by the experts [43,44], the sample size of the present study
being adequate.

At the social level, the characteristics of the sample were as follows: 64.4% were men and the rest
women, with a mean age of 19 years (SD = 1.13). The students were divided into two study groups.
One of the groups, in which the teaching method based on the traditional teaching method (TT) was
developed, consisted of 89 students. In the other group, the teaching method based on digital resources
(DR) was developed and consisted of 88 students. In both pre-test and post-test, design measures were
applied with the same instrument, which is specified below.

2.3. Instrument

Specifically, to collect the data of the participants, the validated questionnaire ECHAES [45] was
used as an instrument. This questionnaire collected information about the attitudes and behaviors of
the participants regarding their dietary habits and lifestyle. This tool was made up of 35 questions
configured on a 5-point Likert scale. The different questions were classified into 10 dimensions (1—food
concern = five items; 2—food guidelines = six items; 3—eating out of hours = six items; 4—food
awareness = three items; 5—eating behaviors—sedentary = five items; 6—meat products = two items;
7—dairy and cereals = two items; 8—recommendations for physical activity = three items; 9—eating
attitude = two items; 10—sedentary activity = one item). According to its authors, the validation
was produced by means of a factor analysis using the principal components method with varimax
rotation. The Kaiser-Meyer—Olkin (KMO) test reached a score of 0.802 and the Bartlett sphericity
test was relevant (X2 = 3181.055; df = 595; p < 0.0001). Likewise, the instrument obtained adequate
reliability, revealed by Cronbach’s alpha statistic («x = 0.815). Specifically, in the context in which this
questionnaire was applied, the values achieved in each of the study dimensions, both in KMO and «,
were food concerns (KMO = 0.829; « = 0.843); food guide (KMO = 0.813; « = 0.826); out-of-hours-feed
(KMO = 0.801; & = 0.807); food awareness (KMO = 0.789; o« = 0.799); sedentary eating (KMO = 0.806;
o = 0.815); meat producer (KMO = 0.811; « = 0.817); dairy and cereals (KMO = 0.807; « = 0.812);
physical activity (KMO = 0.823; « = 0.832); eating attitude (KMO = 0.794; « = 0.801); sedentary activity
(KMO = 0.751; o« = 0.802).

In relation to each of the dimensions, it can be indicated that each of them refers to:

e Food concern: measures students” attitudes towards and interest in a healthy weight and healthy
food consumption.

e Food guide: identifies people’s knowledge of the dietary guidelines of the Ministry of Health,
about the consumption of foods such as fruits, vegetables, fish and legumes.

e Out of hours feed: measures food consumption between meals, which is associated with
psychological behaviors.
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e  Food awareness: measures the subject’s ability to control food intake in order to have adequate
nutrition in terms of quantity.

e Sedentary eating: measures the daily inactivity of students and its relationship with the
consumption of poorly nutritious and balanced foods.

e Meat products: measures attitudes and behaviors towards the intake of protein products.

e Dairy and cereals: measures students’ attitudes and behaviors towards the consumption of dairy
and cereals.

e  Physical activity: measures the attitudes and behaviors of students to avoid sedentary lifestyle.
It also brings together water consumption.

e Eating attitude: measures the physical and temporal attitude of the students toward the act
of eating.

e Sedentary activity: evaluates the time for which the student is in a state of rest or inactivity.

2.4. Data Analysis

In order to carry out an in-depth analysis that allowed the achievement of the objectives and
answered the questions asked, the Statistical Package for the Social Sciences (SPSS) v25 (IBM Corp.,
Armonk, NY, USA) program was used. Statistics such as the mean (M), standard deviation (SD) and
the standard error of the mean (SE) were included in the analysis. Skewness (Syy) and kurtosis (Kme)
tests were used to reveal the trend of the distribution. In addition, the coefficient of variation (CV) was
analyzed to identify response dispersion. These statistics were applied to identify whether or not it
was feasible to use the ¢t-Student test. The t-Student test (f,,14+,2-2) Was used to compare the means
between the groups. Cohen’s d and biserial correlation (ry,) were used to determine the size of the
effect achieved after the training process. The analysis was developed taking into account values of
p < 0.05 as statistically significant differences.

All the values of asymmetry and kurtosis were in the range of +1.96, being thus the premises
marked by [42] for a normal distribution.

The degree of independence of the results obtained was measured with the Student T statistic,
although from two different perspectives. Independent samples were analyzed—that is, a comparison
was made between the traditional teaching method and the digital resources groups, both in the
pre-test and the post-test.

3. Results

The comparison of means of the different study dimensions shows an entirely different response
trend in the digital resources post-test design with respect to the rest of the group. Moreover, within each
of the groups, one dimension is not observed to be more valued than another. What is observed is
that in each of the established groups, the response trend is similar in the dimensions of the study.
Response dispersion has been calculated using the coefficient of variation. According to the results
obtained, this index is low in most dimensions, although there are some that are in a medium range [46].
Both in the traditional pre-test design and in the digital resources post-test design, the response trend is
mainly placid. On the other hand, in the other groups, both in the traditional post-test and in the digital
resources pre-test, the response tendency is leptocurtic. Exceptionally, a mesocuric type of kurtosis
is shown. The comparison of means of the different study dimensions shows an entirely different
response trend in the digital resources post-test design with respect to the rest of the group. Moreover,
within each of the groups, one dimension is not observed to be more valued than another. What is
observed is that in each of the established groups, the response trend is similar in the dimensions of
the study (Table 1).
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Table 1. Results obtained for the dimensions of study in TT and DR group of vocational training.

Parameters

Pre-Test Post-Test
M SD Siw Kme Ccv M SD Siw Kme Ccv

Food concerns T 237 0958 0458 —0.024 0.404 2.51 0.990 0.631 0.192 0.391
DR 233 0906 0335 -0.158 0.388 3.39 0988 -0.262 -0244 0291

Food guide T 239 0.973 0.649 0.278 0.407 2.54 0.966 0.815 0.596 0.380
DR 235 0.858 0250 -0.496 0.365 3.33 -0956 -0.225 -0.120 0.287

Out-of-hours-feed TT  2.35 0966  0.790 0.832 0.411 248 0967  0.898 0.798 0.389
DR 231 0.835 0213 0453 0.361 3.42 0.919 0.058 -0.792  0.268

Food awareness T 239 0912 0324 -0.232 0.381 2.47 0.955 0.523 0.215 0.386
DR 236 0.973 0.663 0.351 0.412 341 0942 -0.068 -0.548 0.276

Sedentary eating ~ TT 237 0.993 0474 -0221 0418 2.61 0.973 0.715 0.304 0.372
DR 228 0.909 0.528 0.452 0.398 343 0944 -0302 0.136 0.275

Meat products TT 240 0997 0376 -0.320 0.415 2.54 0.978 059  0.201 0.385
DR 239 0988  0.617  0.180 0.413 3.47 0.883 —-0.048 -0.202 0.254

Dairy and cereals TT 243 0.824 -0.073 -0.531 0.339 2.53 0.955 0.359 0.107  0.377
DR 227 0.919 0.426 0.281 0.404 3.44 0945 -0251 -0.206 0.274

Physical activity T 239 0912 0324 -0232 0.381 2.46 0.954 0.3% -0.133 0.387
DR 230 0886  0.087 -0.761 0.385 3.55 0.896 0.057 -0.735 0.252

Eating attitude T 235 0990  0.685 0.563 0.421 2.53 0.978 0.851 0.836 0.386
DR 238 0986  0.505 0.149 0.414 3.52 0.884 0.083 -0.687 0.251

Sedentary activity TT — 2.44 0.988 0.465 0.024 0.404 2.56 0.988 0.620 0.353 0.385
DR 236 0.899 0.372 0.342 0.380 348 0897  0.070 -0.713 0.257

Dimensions

Note. TT: traditional teaching method; DR: digital resources; M: mean; SD: standard deviation; Sy,,: skewness;
Kine: kurtosis; CV: coefficients of variation.

There are slight differences in means between pre-test and post-test measures in the TT group,
in favor of post-test measures. In contrast, between the pre-test and post-test measures in the DR
group, there are wider differences in the post-test measures.

The independence of the two samples is such according to the random assignment to the treatments,
so the test confirms this situation in the pre-test phase, while the non-independence on the post-test in
this case signals a situation of a common background generated by the two different training methods,
thus confirming the effectiveness of both. This is the case for the dimensions food concerns, food guide,
out-of-hours-feed, food awareness, sedentary eating, meat products, dairy and cereals, physical activity,
eating attitudes and sedentary activity of the measures adopted in the pre-test in both designs. Thus,
the biserial correlation indicates that there is a mean strength of association in all the study dimensions
in the post-test tests of the traditional teaching method and the digital resources group. The effect size
is very low in all study dimensions where significant relationships have been observed (Table 2).

On the other hand, related samples have been analyzed, i.e., between the pre-test and post-test
of the traditional teaching method and digital resources groups. In this case, it is observed that
there is a relationship of significance in all the study dimensions in both groups (Table 3). Hence,
the non-independence between pre-test and post-test demonstrates that, although both methods are
effective, the strength of effectiveness is different and it is in favor of the DR vs. the TT. This indicates
that the methodological procedures developed in each of the groups have been effective in generating
learning in the students. Thus, the statistical data given by the value of t in one group and another
group vary considerably in each of the dimensions. Obviously, this shows greater influence in the
digital resources group than in the traditional teaching method.
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Table 2. Independent test for the two samples in the pre-test and post-test phase to highlight belonging

to the same population determined by a common background.

Dimensions u (TT-DR) tu1ena—2 df d Try
Food concerns 0.041 (2.37-2.33) n.s. - - -
Food guide 0.041 (2.39-2.35) n.s. - - -
Out-of-hours-feed 0.041 (2.35-2.31) ns. - - -
2 Food awareness 0.030 (2.39-2.36) ns. - - -
8 Sedentary eating 0.087 (2.37-2.28) ns. - - -
B Meat products 0.018 (2.40-2.39) ns. - - -
~ Dairy and cereals 0.154 (2.43-2.27) n.s. - - -
Physical activity 0.098 (2.39-2.30) ns. - - -
Eating attitude —0.027 (2.35-2.38) ns. - - -
Sedentary activity 0.075 (2.44-2.36) n.s. - - -
Food concerns —0.881 (2.51-3.39) —5.925 ** 175 —0.065 0.409
Food guide —0.790 (2.54-3.33) —5.471 ** 175 —-0.086 0.382
Out-of-hours-feed —0.937 (2.48-3.42) —6.611 ** 175 —-0.069 0.447
2 Food awareness —0.937 (2.47-3.41) —6.572 ** 175 —0.041 0.445
£ Sedentary eating —0.825 (2.61-3.43) —5.725** 175 —0.094 0.397
%' Meat products —-0.927 (2.54-3.47) —6.613 ** 175 —-0.067 0.447
R~ Dairy and cereals —0.915 (2.53-3.44) —6.408 ** 175 —-0.036 0.436
Physical activity —-1.08 (2.46-3.55) —=7.796 ** 175 —-0.043 0.508
Eating attitude —0.995 (2.53-3.52) —-7.096 ** 175 -0.070 0.473
Sedentary activity —0.915 (2.56-3.48) —6.453 ** 175 —0.047 0.438

Note. : difference in means between groups; f,142—2: Student’s ¢ test; df: degrees of freedom; d: Cohen’s d test;
ryy: biserial correlation. ** correlation is significant at the 0.01 level, n.s. correlation not significant.

Table 3. Level of dependency between pre-test and post-test within TT and DR.

Dimensions u (TT-DR) tulena—2 df SD SE

g Food concerns —0.135 (2.37-2.51) —3.703 ** 88 0.343 0.036
gn Food guide —0.146 (2.39-2.54) —3.880 ** 88 0.355 0.038
0 Out-of-hours-feed  —0.146 (2.39-2.54) —3.880 ** 88 0.355 0.038
E Food awareness —-0.079 (2.39-2.47) —2.741* 88 0.271 0.029
1 Sedentary eating ~ —0.236 (2.37-2.61) —5.213 ** 88 0.427 0.045
f Meat products —0.135 (2.40-2.54) —3.703 ** 88 0.343 0.036
p Dairy and cereals  —0.101 (2.43-2.53) -3.146 * 88 0.303 0.032
-§ Physical activity —0.067 (2.39-2.46) —-2.522 % 88 0.252 0.027
"'f: Eating attitude —0.180 (2.35-2.53) —4.392 ** 88 0.386 0.041
= Sedentary activity =~ —0.124 (2.44-2.56) —3.523 ** 88 0.331 0.035
o Food concerns —1.05 (2.33-3.39) —25.931 ** 87 0.382 0.041
2 Food guide —-0.977 (2.35-3.33)  —30.319 ** 87 0.302 0.032
8b Out-of-hours-feed  —1.11 (2.31-3.42) —29.564 ** 87 0.353 0.038
§ Food awareness —1.04 (2.36-3.41) —26.609 ** 87 0.369 0.039
= Sedentary eating -1.14 (2.28-3.43) —21.873 ** 87 0.492 0.052
% Meat products —1.08 (2.39-3.47) —24.855 ** 87 0.407 0.043
= Dairy and cereals -1.17 (2.27-3.44) —22.651 ** 87 0.485 0.052
%o Physical activity —-1.25 (2.30-3.55) —26.926 ** 87 0.435 0.046
A Eating attitude —-1.14 (2.38-3.52) —24.300 ** 87 0.443 0.047

Sedentary activity =~ —1.11 (2.36-3.48) —27.168 ** 87 0.385 0.041

Note. p: difference of means between groups; t;1+n2-2: Student’s t test; df: degrees of freedom; * correlation is
significant at the 0.05 level, ** correlation is significant at the 0.01 level.

4. Discussion

This study has analyzed the influence that two pedagogical methods—in this case,
traditional teaching and teaching through the use of technological resources—have on the acquisition of
content related to diet habits and active lifestyles. This content has been developed in vocational training,
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specifically in the Higher Level Training Cycle of Dietetics, in the Spanish context. After analyzing the
results obtained, it can be indicated that the pedagogical method based on the use of technological
resources generates better learning and better acquisition of the content, as was obtained in recent
studies [47,48]. That is, the application of an active and innovative teaching method leads to substantial
improvements in the learning of students of vocational training in the Higher Degree of Dietetics.
This coincides with other studies, where the application of active teaching methods led to improvements
in student learning [29,30].

Overall, the results of the present study support the validity of Hypothesis 1 for all three research
questions, thus demonstrating that the pedagogical method based on digital resources is much more
effective than the traditional method. In fact, the following assertions can be made:

(a) Analyzing in more detail the dimensions of studies related to diet habits and active lifestyles before
the learning course, these being food concerns, food guide, out-of-hour-feed, food awareness,
sedentary eating, meat products, dairy and cereal, physical activity, eating attitude and sedentary
activity, we have observed similar results to other studies [31].

(b) Comparing pre-test and post-test tests within each of the approaches, an improvement in content
acquisition was found, as revealed in other research [49]. However, the results were much higher
in the group that received a teaching method based on digital resources than in the group that
received a traditional teaching method. This element is evident in other research where the
contrast between teaching methods is analyzed [39-41].

(c) When analyzing the results from the post-test, the method based on digital resources is effective for
the acquisition of the content [50,51]. These results coincide with those presented in other studies,
where two different pedagogical methods are applied, one traditional and the other innovative,
obtaining better results for students where the innovative method has been used [29-31].

Consequently, the main result achieved in this research is to determine that the pedagogical
method based on digital resources is much more effective than the traditional method in the education
of vocational training students (educational stage in the Spanish educational system) in content related
to diet habits and active lifestyles.

Therefore, it can be indicated that the research hypothesis raised in this study is fulfilled, which is
that the use of digital resources to educate students about diet habits and active lifestyles is effective in
comparison with a traditional teaching method in the students of the Higher Technician in Dietetics,
given that it allows better academic values to be achieved in all the dimensions studied.

The main limitation of this study lies in the difficulty of comparing the findings obtained in this
research with other related studies on the state of the art—specifically, the difficulty of discussing the
results with impact studies in which the same population of vocational training students has been
analyzed. Therefore, the scientific literature evidences a lack of studies similar to the present work.
The results achieved and presented in this manuscript reveal unpublished data in the educational stage
of vocational training. Therefore, this study acquires an exploratory component. This work will serve
to start the path towards the study of dietary habits and active lifestyles in vocational training students.
The main novelty and contribution of this research to the scientific literature focuses on the selected
study population. The studies that involve students of Higher Technician of Vocational Training linked
to formative methodological contrasts are scarce. Therefore, this work assumes a novel, innovative
and exploratory nuance that represents an advance in science. Likewise, the results presented will
allow for replications by other researchers interested in this field of knowledge.

With regard to implications, essentially, this research leads to practical implications of interest for
various groups related to the educational field. This ranges from teachers, researchers and students
to entities and institutions in charge of nutrition and the development of innovative educational
tools. Among the findings more focused on teaching practice, the scientific literature shows the main
pedagogical methods carried out in different contexts to promote healthy habits. Thus, we can observe
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the potential of educational technology in its application in learning processes, which is an issue that is
currently attracting attention from different sectors, such as the World Health Organization.

5. Conclusions

In short, it should be noted that both the traditional and the innovative method generate learning
in the student, although the values achieved by the group where the innovative method has been
developed are much higher than in the traditional group. This indicates that the use of an innovative
method for the teaching of diet habits and active lifestyles implies better acquisition and learning in
students, especially when compared to traditional teaching methods.

As for future lines of research, it should be stated that it would be convenient to promote new
e-learning programs that students can also use at home to ensure the learning and practice of healthy
habits and offer them a tracking system to have the necessary feedback to redirect when possible.
It would be convenient to train students in this issue to help them be active learners to apply this
knowledge in their lifelong learning processes as responsible citizens.

Finally, the implementation of teaching and learning methods based on digital resources can
promote the acquisition of content in relation to dietary education. This pedagogical method can serve
to promote training actions in other teachers, and with it the improvement of teaching and learning
processes typical of the technological era. Finally, the pedagogical action developed in this study can
serve as a guide for other educational institutions where higher level vocational training is taught.

Author Contributions: Conceptualization, J.-A.M.-M. and R.S.-C.; methodology, ].L.-B.; software, A.-].M.-G.;
validation, A.-J.M.-G.; formal analysis, A.-]J.M.-G.; investigation, ].~A.M.-M., RS.-C., A-JM.-G. and ]J.L.-B.;
data curation, A.-J.M.-G.; writing—original draft preparation, J.-A.M.-M., R.S.-C., A.-JM.-G. and ].L.-B,;
writing—review and editing, ].-A.M.-M., R.S.-C., A.-]. M.-G. and ].L.-B.; visualization, ].~-A.M.-M., R.S.-C., A -] M.-G.
and J.L.-B.; supervision, J.~-A.M.-M., RS.-C., A.-JM.-G. and J.L.-B. All authors have read and agreed to the
published version of the manuscript.

Funding: This research was funded by the project I+D+i OTRI: Active methodologies for learning through
technological resources for the development of society (CNT-4315). University of Granada (Spain).

Acknowledgments: To the research group AREA (HUM-672) of the University of Granada (Spain).

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

References

1.  Zeng, D.; Fang, Z.-L.; Qin, L.; Yu, A.-Q.; Ren, Y.-B.; Xue, B.-Y.; Zhou, X.; Gao, Z.-Y; Ding, M.; An, N.; et al.
Evaluation for the effects of nutritional education on Chinese elite male young soccer players: The application
of adjusted dietary balance index (DBI). J. Exerc. Sci. Fit. 2020, 18, 1-6. [CrossRef] [PubMed]

2. Belski, R.; Donaldson, A.; Staley, K.; Skiadopoulos, A.; Randle, E.; O’'Halloran, P.; Kappelides, P.; Teakel, S.;
Stanley, S.; Nicholson, M. Brief Education Intervention Increases Nutrition Knowledge and Confidence of
Coaches of Junior Australian Football Teams. Int. J. Sport Nutr. Exerc. Metab. 2018, 28, 259-265. [CrossRef]
[PubMed]

3.  De Oliveira, I.C.; Navarro, F. Characterization of nutritional status, physical activity and school supply
between 9 and 10 years of public education of Coimbra-MG. Rbne-Rev. Bras. Nutr. Esportiva 2017, 11, 327-338.

4. Gabiola, J.; Morales, D.; Quizon, O.; Cadiz, R.I; Feliciano, K.; Ruiz, R.L.; Aguatis, C.].; Mararac, T.; Rojina, J.;
Garcia, A ; et al. The EffectiveNess of Llfestyle with Diet and Physical Activity Education ProGram Among
Prehypertensives and Stage 1 HyperTENsives in an Urban Community Setting (ENLIGHTEN) Study.
J. Community Health 2020, 45, 478-487. [CrossRef]

5. Correa-Burrows, P.; Rodriguez, Y.; Blanco, E.; Gahagan, S.; Burrows, R. Snacking Quality Is Associated with
Secondary School Academic Achievement and the Intention to Enroll in Higher Education: A Cross-Sectional
Study in Adolescents from Santiago, Chile. Nutrients 2017, 9, 433. [CrossRef]

6. Casagrande, K.; Zandonai, R.C.; de Matos, C.H.; Wachholz, L.B.; Mezadri, T.; Grillo, L.P. Evaluation of the
effectiveness of food and nutritional education in the elderly. Rbne-Rev. Bras. Obes. Nutr. E Emagrecimiento
2018, 12, 591-597.


http://dx.doi.org/10.1016/j.jesf.2019.08.004
http://www.ncbi.nlm.nih.gov/pubmed/31641361
http://dx.doi.org/10.1123/ijsnem.2017-0170
http://www.ncbi.nlm.nih.gov/pubmed/29091476
http://dx.doi.org/10.1007/s10900-019-00764-0
http://dx.doi.org/10.3390/nu9050433

Nutrients 2020, 12, 3475 11 of 13

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Gomez-Garcia, G.; Marin, ].A.M.; Romero-Rodriguez, ].-M.; Navas-Parejo, M.R.; Jiménez, C.R. Effect of the
Flipped Classroom and Gamification Methods in the Development of a Didactic Unit on Healthy Habits and
Diet in Primary Education. Nutrients 2020, 12, 2210. [CrossRef]

Hemamalini, J.; Babitha, B. Development of Nutritional Status by Nutrition Education for School Going
Boys (13 To 15 Years) In Vijayawada and Chennai. Res. J. Pharm. Biol. Chem. Sci. 2018, 9, 1041-1048.
Kariya, C.; Bell, K,; Bellamy, C.; Lau, ].; Yee, K. Blenderized Tube Feeding: A Survey of Dietitians’ Perspectives,
Education, and Perceived Competence. Can. J. Diet. Pr. Res. 2019, 80, 190-194. [CrossRef]

Partida, S.; Marshall, A.C.; Henry, R.; Townsend, J.R.; Toy, A.M. Attitudes toward Nutrition and Dietary
Habits and Effectiveness of Nutrition Education in Active Adolescents in a Private School Setting: A Pilot
Study. Nutrients 2018, 10, 1260. [CrossRef]

Uemura, M.; Hayashi, F; Ishioka, K.; Ihara, K.; Yasuda, K.; Okazaki, K.; Omata, J.; Suzutani, T.; Hirakawa, Y.;
Chiang, C.; et al. Obesity and mental health improvement following nutritional education focusing on gut
microbiota composition in Japanese women: A randomised controlled trial. Eur. ]. Nutr. 2018, 58, 3291-3302.
[CrossRef] [PubMed]

Moreno-Guerrero, A.J. Bibliometric study of scientific production in the Web of Science: Vocational Training
and blended learning. Pixel Bit. Rev. de Medios y Educ. 2019, 56, 149-168. [CrossRef]

Crema, A.M.; Bispo, A.; Enomoto, C.; Brito, S.; Amaro, S.; Oller, T.; Alvarenga, M.L. Nutritional education
and preparations for acceptance of assessment culinary containing fruit and vegetables for athletes teens.
Rbne-Rev. Bras. Nutr. Esportiva 2017, 11, 24-31.

Rodriguez-Fernandez, J.E.; Vilar, A.G.; Vizcaino, A.R. Andlisis de los habitos alimentarios y de actividad
fisica en estudiantes gallegos de Educaciéon Primaria. Sport. Sci. ]. Sch. Sport Phys. Educ. Psychomot.
2018, 4, 508-526. [CrossRef]

Gerritsen, S.; Anderson, S.; Morton, S.M.B.; Wall, C.R. Pre-school nutrition-related behaviours at home and
early childhood education services: Findings from the Growing Up in New Zealand longitudinal study.
Public Health Nutr. 2018, 21, 1222-1231. [CrossRef]

Myszkowska-Ryciak, J.; Harton, A. Eating Healthy, Growing Healthy: Outcome Evaluation of the Nutrition
Education Program Optimizing the Nutritional Value of Preschool Menus, Poland. Nutrients 2019, 11, 2438.
[CrossRef] [PubMed]

Vaughn, A.E.; Bartlett, R.; Luecking, C.T.; Hennink-Kaminski, H.; Ward, D.S. Using a social marketing
approach to develop Healthy Me, Healthy We: A nutrition and physical activity intervention in early care
and education. Transl. Behav. Med. 2018, 9, 669-681. [CrossRef]

Black, M.; Lacroix, R.; Hoerster, K.; Chen, S.; Ritchey, K.; Souza, M.; Utech, A.; Thielke, S. Healthy
Teaching Kitchen Programs: Experiential Nutrition Education Across Veterans Health Administration, 2018.
Am. ]. Public Health 2019, 109, 1718-1721. [CrossRef]

Chiu, C.-J.; Kuo, S.-E.; Lin, D.-C. Technology-embedded health education on nutrition for middle-aged and
older adults living in the community. Glob. Health Promot. 2017, 26, 80-87. [CrossRef]

Stotz, S.A.; Thompson, ].J.; Bhargava, V.; Scarrow, A.; Capitano, K.; Lee, J.S. A Supplemental Produce and
eLearning Nutrition Education Program for Georgians Who Use Safety-Net Clinics for Their Health Care.
J. Nutr. Educ. Behav. 2019, 51, 1099-1106. [CrossRef]

Gabrielli, S.; Dianti, M.; Maimone, R.; Betta, M.; Filippi, L.; Ghezzi, M.; Forti, S. Design of a Mobile App
for Nutrition Education (TreC-LifeStyle) and Formative Evaluation with Families of Overweight Children.
JMIR mHealth uHealth 2017, 5, €48. [CrossRef] [PubMed]

Lopez-Belmonte, J.; Pozo-Sanchez, S.; Fuentes, A.; Romero-Rodriguez, ].M. Effectiveness of learning with
flipped learning with augmented reality in school health education. J. Sport Health Res. 2020, 12, 64-79.
Brito, L.; Argenton Ramos, R.; Brelaz de Castro, J.; Aratjo, ].; Ramos, R.; Leal, B. Nutrikids: Jogo sério para o
desenvolvimento do conhecimento nutricional em criangas e adolescentes Nutrikids: Serious game for the
development of nutritional knowledge in children and adolescents. RELATEC. Rev. Latinoam. Tecnol. Educ.
2020, 19, 93-106. [CrossRef]

Barwood, D.; Smith, S.; Miller, M.; Boston, J.; Masek, M.; Devine, A. Transformational Game Trial in Nutrition
Education. Aust. |. Teach. Educ. 2020, 45, 18-29. [CrossRef]

Parmer, S.; Struempler, B.; Funderburk, K.; Parmer, G. Pioneering extension nutrition education with iPad
apps: A development story. J. Ext. 2017, 55, 1-2.


http://dx.doi.org/10.3390/nu12082210
http://dx.doi.org/10.3148/cjdpr-2019-007
http://dx.doi.org/10.3390/nu10091260
http://dx.doi.org/10.1007/s00394-018-1873-0
http://www.ncbi.nlm.nih.gov/pubmed/30523432
http://dx.doi.org/10.12795/pixelbit.2019.i56.08
http://dx.doi.org/10.17979/sportis.2018.4.3.3398
http://dx.doi.org/10.1017/S1368980017004116
http://dx.doi.org/10.3390/nu11102438
http://www.ncbi.nlm.nih.gov/pubmed/31614948
http://dx.doi.org/10.1093/tbm/iby082
http://dx.doi.org/10.2105/AJPH.2019.305358
http://dx.doi.org/10.1177/1757975917732351
http://dx.doi.org/10.1016/j.jneb.2019.06.018
http://dx.doi.org/10.2196/mhealth.7080
http://www.ncbi.nlm.nih.gov/pubmed/28408361
http://dx.doi.org/10.17398/1695-288X.19.1.93
http://dx.doi.org/10.14221/ajte.2020v45n4.2

Nutrients 2020, 12, 3475 12 of 13

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Lewis, K.O.; Frank, G.R.; Nagel, RW.; Turner, T.L.; Ferrell, C.L.; Sangvai, S.; Donthi, R.R.; Mahan, J.D.
Pediatric trainees” engagement in the online nutrition curriculum: Preliminary results. BMC Med. Educ.
2014, 14, 190. [CrossRef]

Oenema, A.; Brug, J.; Lechner, L. Web-based tailored nutrition education: Results of a randomized controlled
trial. Health Educ. Res. 2001, 16, 647-660. [CrossRef]

Sousa, M.J.; Rocha, A. Digital learning: Developing skills for digital transformation of organizations.
Future Gener. Comput. Syst. 2019, 91, 327-334. [CrossRef]

Goémez, 1.P,; Zabala-Iturriagagoitia, ].M.; Larrakoetxea, U.A. Old Wine in old Bottles: The Neglected Role of
Vocational Training Centres in Innovation. Vocat. Learn. 2017, 11, 205-221. [CrossRef]

Echeverria, E.A.; Andonegi, A.A.; Farran, X.C. Innovacién y cambio en la Formacién Profesional del Pais
Vasco El modelo ETHAZI. Rev. Iberoam. Educ. 2017, 74, 55-82. [CrossRef]

Bencomo, M.N. Nutricién creativa y la responsabilidad en el esfuerzo creativo para impartir educaciéon
nutricional. Salud Arte Cuid. 2010, 3, 67-70.

Ferreira, V.; Magalhaes, R. Nutrigdo e promogao da satde: Perspectivas atuais. Cad. Saiide Piiblica
2007, 23, 1674-1681. [CrossRef] [PubMed]

Liao, C.-W,; Chen, C.-H.; Shih, S.-J. The interactivity of video and collaboration for learning achievement,
intrinsic motivation, cognitive load, and behavior patterns in a digital game-based learning environment.
Comput. Educ. 2019, 133, 43-55. [CrossRef]

Lopez-Nufiez, ].-A.; Lopez-Belmonte, J.; Moreno-Guerrero, A.-J.; Navas-Parejo, M.R.; Hinojo-Lucena, F.-J.
Education and Diet in the Scientific Literature: A Study of the Productive, Structural, and Dynamic
Development in Web of Science. Sustainability 2020, 12, 4838. [CrossRef]

Lopez-Belmonte, ].; Pozo-Sanchez, S.; Fuentes-Cabrera, A.; Fuentes-Cabrera, P. Africa Liderazgo de un grupo
de trabajo saludable en una cooperativa educativa. Magis Rev. Int. Invest. Educ. 2019, 12, 129-144. [CrossRef]
Lopez-Nufiez, ].-A.; Lopez-Belmonte, J.; Moreno-Guerrero, A.-J.; Marin, ].A.M. Dietary Intervention through
Flipped Learning as a Techno Pedagogy for the Promotion of Healthy Eating in Secondary Education.
Int. J. Environ. Res. Public Health 2020, 17, 3007. [CrossRef] [PubMed]

Hernandez, R.; Fernandez, C.; Baptista, M.P. Metodologia de la Investigacion, 6th ed.; McGraw Hill:
Madrid, Spain, 2014; pp. 129-168.

Rodriguez, N. Disefios experimentales en educacion. REP 2011, 32, 147-158.

Hinojo-Lucena, F.-J.; Lopez-Belmonte, J.; Fuentes-Cabrera, A.; Trujillo-Torres, J.; Pozo-Sanchez, S. Academic
Effects of the Use of Flipped Learning in Physical Education. Int. |. Environ. Res. Public Health 2019, 17, 276.
[CrossRef]

Loépez-Nufiez, J.-A.; Lopez-Belmonte, J.; Moreno-Guerrero, A.-].; Pozo-Sanchez, S. Effectiveness of Innovate
Educational Practices with Flipped Learning and Remote Sensing in Earth and Environmental Sciences—An
Exploratory Case Study. Remote Sens. 2020, 12, 897. [CrossRef]

Pozo-Sanchez, S.; Lopez-Belmonte, J.; Moreno-Guerrero, A.-J.; Reche, ].M.S.; Fuentes-Cabrera, A. Effect of
Bring-Your-Own-Device Program on Flipped Learning in Higher Education Students. Sustainability
2020, 12, 3729. [CrossRef]

Moreno-Guerrero, A.-J.; Jiménez, C.R.; Ramos-Navas-Parejo, M.; Soler-Costa, R.; Lopez-Belmonte, J.
WhatsApp and Google Drive Influence on Pre-service Students” Learning. Front. Educ. 2020, 5, 1-10.
[CrossRef]

Chou, P-N,; Feng, S.-T. Using a Tablet Computer Application to Advance High School Students’ Laboratory
Learning Experiences: A Focus on Electrical Engineering Education. Sustainability 2019, 11, 381. [CrossRef]
Yilmaz, A.; Soyer, F. Effect of Physical Education and Play Applications on School Social Behaviors of
Mild-Level Intellectually Disabled Children. Educ. Sci. 2018, 8, 89. [CrossRef]

Diaz, C.; Pino, J.L.; Oyarzo, C.; Aravena, V.; Torres, ]. Adaptacion y validacién de cuestionario para medir
habitos alimentarios en educacién superior. Rev. Chil. Nutr. 2019, 46, 477-484. [CrossRef]

Joreskog, K.G. Analysis of Ordinal Variables 2: Cross-Sectional Data. Text of the Workshop “Structural Equation
Modelling with LISREL 8.51”; Friedrich-Schiller-Universitat Jena: Jena, Germany, 2001; pp. 116-119.

Xie, K.; Di Tosto, G.; Chen, S.-B.; Vongkulluksn, V.W. A systematic review of design and technology
components of educational digital resources. Comput. Educ. 2018, 127, 90-106. [CrossRef]

Sarker, N.I; Wu, M.; Cao, Q.; Alam, G.M,; Li, D. Leveraging Digital Technology for Better Learning and
Education: A Systematic Literature Review. Int. |. Inf. Educ. Technol. 2019, 9, 453-461. [CrossRef]


http://dx.doi.org/10.1186/1472-6920-14-190
http://dx.doi.org/10.1093/her/16.6.647
http://dx.doi.org/10.1016/j.future.2018.08.048
http://dx.doi.org/10.1007/s12186-017-9187-6
http://dx.doi.org/10.35362/rie740608
http://dx.doi.org/10.1590/S0102-311X2007000700019
http://www.ncbi.nlm.nih.gov/pubmed/17572817
http://dx.doi.org/10.1016/j.compedu.2019.01.013
http://dx.doi.org/10.3390/su12124838
http://dx.doi.org/10.11144/javeriana.m12-24.lgts
http://dx.doi.org/10.3390/ijerph17093007
http://www.ncbi.nlm.nih.gov/pubmed/32357445
http://dx.doi.org/10.3390/ijerph17010276
http://dx.doi.org/10.3390/rs12050897
http://dx.doi.org/10.3390/su12093729
http://dx.doi.org/10.3389/feduc.2020.00152
http://dx.doi.org/10.3390/su11020381
http://dx.doi.org/10.3390/educsci8020089
http://dx.doi.org/10.4067/S0717-75182019000400477
http://dx.doi.org/10.1016/j.compedu.2018.08.011
http://dx.doi.org/10.18178/ijiet.2019.9.7.1246

Nutrients 2020, 12, 3475 13 of 13

49. Rachayon, S.; Soontornwipast, K. The Effects of Task-based Instruction Using a Digital Game in a Flipped
Learning Environment on English Oral Communication Ability of Thai Undergraduate Nursing Students.
Engl. Lang. Teach. 2019, 12, 12. [CrossRef]

50. Greene, J.A.; Copeland, D.Z.; Deekens, V.M.; Yu, S.B. Beyond knowledge: Examining digital literacy’s role in
the acquisition of understanding in science. Comput. Educ. 2018, 117, 141-159. [CrossRef]

51. MacBain, M.M.; Spencer, E.; Owen, H.; Roberts, N.; Heneghan, C. Characteristics and efficacy of digital
health education: An overview of systematic reviews. Health Educ. |. 2018, 77, 497-514. [CrossRef]

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

@ © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).



http://dx.doi.org/10.5539/elt.v12n7p12
http://dx.doi.org/10.1016/j.compedu.2017.10.003
http://dx.doi.org/10.1177/0017896918762013
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Research Design 
	Participants 
	Instrument 
	Data Analysis 

	Results 
	Discussion 
	Conclusions 
	References

