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Abstract: The competence-based model focuses on acquiring skills and abilities, yet each student’s
individual circumstances condition the way in which they learn, develop, and implement them.
Accordingly, there is a growing interest in defining learning activities that consider the diverse
range of intelligences, abilities, and prevailing mindsets in each individual in order to promote
inclusive education and sustainable development. This article seeks to design a methodology for
the teaching–learning resources associated with the nature of the prevailing intelligence in the
competence-based model. Thus, the “competence-intelligence-resource triangle” was proposed
for promoting inclusive education in the degree in Management Engineering at the University of
the Basque Country (UPV/EHU). A total of 99 teaching–learning resources, 11 competences, and
9 types of intelligence were combined. As far as the multiple intelligence approach is concerned, the
50 students surveyed prioritized logical–mathematical, interpersonal, intrapersonal, linguistic, and
spatial intelligences. As a conclusion, the use of teaching–learning resources designed for promoting
different types of intelligence in the competence-based model constitutes an adaptive strategy for the
students to successfully acquire competences.

Keywords: multiple intelligences; competence; teaching–learning resources; engineering; inclusive
education; sustainable development goal

1. Introduction

The path to sustainable development involves the introduction of innovative initiatives
at societal, environmental, political, and financial levels in order to reduce the heteroge-
neous sustainability performance in different countries [1]. The UNESCO 2030 agenda
for sustainable development reinforces the importance of inclusive education through
Sustainable Development Goal 4 (SDG 4: Ensure inclusive and equitable quality education
and promote lifelong learning opportunities for all) [2].

All education and instruction (from primary school through to the labor market)
should include the sustainability perspective by reinforcing behavioral changes [3]. Higher
education institutions (HEIs) are beginning to make more systemic changes towards sus-
tainability by re-orienting their education, research, publications, synergies, operations,
and community outreach activities, either simultaneously or, which is more often the case,
as a subset thereof [4,5]. Higher education is uniquely placed to play a leading role in the
attainment of sustainable development, but if it is to be transformative, it clearly needs to
transform itself first, including in its teaching–learning practices [6].
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Traditional practices, such as a one-off exam to assess the acquisition of knowledge or
the primacy of knowledge over know-how, have now been discredited, and new inclusive
alternatives are being developed worldwide [7]. Thus, knowledge has been structured
into related concepts known as semantic networks, with new information constantly being
added. Depending on how this connection is made, new information can be used to solve
problems or recognize situations, redefining the concept of learning as a process and not
simply as the reception and accumulation of knowledge [8–10]. New technologies now play
a crucial role for sustainable development, and young people use digital technology and
gather information much faster than ever before [11–13]. In particular, the global COVID-19
pandemic has boosted the widespread use of digital technologies in education [14]. Thus,
learning models need to be modified accordingly.

The widely accepted competence-based learning (CBL) model was prompted by
the 1999 Bologna Declaration, when for the first time ever ministers of education from
29 European countries agreed to adopt a system of readily understandable and comparable
degrees with a common structure for undergraduate and graduate cycles across higher
education. This sea change emphasized the need to assess students using quantifiable
competences. It therefore meant that competence-based education (CBE) became a leading
paradigm in educational reform [15–17], as the essence of 21st-century skills involves
focusing on what students can do with knowledge, rather than on the units of knowledge
they can memorize [18].

Competence can be defined as the visible elements (knowledge and technical skills)
and underlying features (attitudes, traits, and motives) that boost job performance [19].
The classification into subject-specific and generic competences refers to the particular
skills required for any given purpose. Specific competences are those connected with the
technical aspects of improving knowledge; they play a crucial role in preparing students
for their profession. Generic ones, also called core, key, soft, transferable, employability or
life competences, are related to personal interaction and identify the mainstream attributes
that are common to many degrees [20–24]. In fact, a modified definition of soft skills as
a dynamic combination of cognitive and meta-cognitive, interpersonal, intellectual, and
practical skills has been proposed [25]. According to that definition, soft skills help people
to adapt and behave positively so that they can deal effectively with the challenges of
their professional and daily lives. Some authors [26,27] have analyzed the particular skills
that facilitate new graduates’ success in the workplace, concluding that the “ability and
willingness to learn”, “teamwork and cooperation”, “hard-working and willingness to take
on extra work”, “self-control”, and “analytical thinking” are the main ones.

Some of the challenges of transitioning from a lecture-based approach to experiential
learning require specific skills, such as those needed for self-awareness, integrity and
ethical decision making, interpersonal relations, communication, problem solving, project
management, teamwork and team development, conflict resolution, planning, organization
and strategy formulation, coaching and mentoring, time management and prioritization,
and cultural awareness and global agility [28]. Companies and HEIs need to work together
not only to increase students’ awareness of the importance of soft skills, but also to guide
them in taking individual responsibility for acquiring and developing these essential
skills [25]. Similarly, emphasis has been placed on the importance of active mentoring to
enhance students’ confidence, competence, and even psychological support, as necessary
elements for thriving in an environment of volatility, uncertainty, complexity, and ambiguity
(VUCA), such as that generated by the COVID-19 pandemic or climate change [29].

The development of meta-cognitive skills promotes a better and more effective learn-
ing process. This involves honing the skills that allow students to judge the difficulty of
problems, to decide whether they understand the text, to identify the alternative strategies
for digesting the documentation, to conduct a peer review of their classmates’ work, and
to assess their own progress in knowledge acquisition [30–32]. During this process, stu-
dents work with their peers and constantly discuss and evaluate what they have learned.
Active methodologies use strategies to support this process. The literature has proposed
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a set of teaching and learning strategies that will enable students to acquire these skills,
such as the case method, creative thinking tools, problem-based learning, multi-criteria
decision-making tools in stepwise benchmarking, and project-based learning [33,34]. CBL
is becoming more widely used in engineering education, and there is evidence to support
its effectiveness in improving learning outcomes, meeting the needs of diverse student pop-
ulations, and responding to industry’s demand for competent engineers [35]. Nevertheless,
HEIs differ in the extent to which they adopt a CBE approach, and there are many hurdles
to overcome before they actually implement it in their curricula [36].

All these methodologies stress that instruction should involve real-world problems and
professional practice, catering for situations that reflect the students’ future professional
settings as closely as possible. The contextualization of oriented teaching promotes a
positive inclusive attitude, which is essential for ensuring learning by understanding with
equal opportunities [37]. It also enables students to deal with real-life problems with a
similar level of difficulty and complexity to those they will encounter in their working lives,
despite the present VUCA environment.

This study proposes a new methodology based on the design of learning–teaching
resources that respond to the unique nature of each student to guide them towards the
acquisition of competences in engineering studies. Considering the different types of
intelligence involved in the overall learning process, this methodology seeks to improve the
acquisition of competences in HEIs using resources connected with the types of intelligences
and competences.

Thus, this study comprises a literature review, the selection of the model degree for
the subsequent describing of the methodology, and two questionnaires that have been
designed to identify the most relevant intelligences for competence acquisition, according
to the respondents’ own experience.

2. Literature Review

Competences respond to a context of rapid social and economic transition. There
has been a palpable change in the productive model over the past 50 years, moving
from an industrial society with a serial production model targeting stable markets and
with a business sector based on large organizations, to the present one of flexible, highly
competitive, and deregulated production (Figure 1). Today’s society and its economic
sectors are living in a VUCA environment that is evolving at a vertiginous and digitalized
pace [29].
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These changes entail new skills rather than knowledge-related professional needs; in
other words, if knowledge is the mainstay enabling managers to carry out their role in
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a traditional organizational structure (some plan and others execute orders), knowledge
now has to be complemented by such competences as the skills required for teamwork,
better group management, and engagement with the organization. Similarly, the need for
sustainable development and social transformation is becoming increasingly important,
and social learning processes are being required to contribute to a real change, which is
why the Agenda 2030 and the World Action Program have reiterated the importance of
inclusive education and flagged it as one of their priorities [38].

Demographic, socio-economic, and technological evolution has a major impact on the
higher education model, and it calls for a paradigm shift in teaching and learning, as higher
education is responsible for graduates’ ultimate preparation for the job market [33,39].
Education provides lasting knowledge, but this is now volatile, and the ability to find,
discriminate, apply, and update it is essential in a highly dynamic environment [40].

One of the aspects on which university teaching reforms have placed particular
emphasis is the detailed description of the competences that students need to acquire as
future knowledge workers. Regardless of the significance of the competences, their accurate
identification and classification are crucial for fulfilling their objectives [41]. This task has
already been carried out in recent years and has led to a catalogue of competences that
is under continuous review. Nevertheless, this catalogue has been criticized for placing
too much emphasis on the technical competences derived from business needs rather than
on those that stimulate critical thinking; a balance therefore needs to be struck between
pragmatism and reflection. It is noteworthy that the CBL model is dynamic and reviewable,
as it needs to adjust to changes in society and business over time (Figure 2). For example,
the COVID-19 pandemic has triggered the largest ever disruption of education systems and
has prompted changes and innovation within the education sector. Distance learning and
digital skills solutions have been quickly developed and applied, and one of the lessons
learnt from the pandemic, therefore, is that digital competences will have to be reviewed
and strengthened in the future.
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2.1. Multiple Intelligences

The current CBE model focuses on active methodologies, although they have unfortu-
nately been designed and applied without considering the variety of student profiles, and
therefore make knowledge acquisition less effective. This teaching approach does not adapt
the content and formats to the wide range of students in the classroom in terms of level of
knowledge and learning ability. There is therefore a need to adapt inclusive instructional
practices and assessment methods that are both consistent with the teaching strategies at
HEIs and sensitive to students’ idiosyncrasies [42].

With each individual’s particular profile in mind, in 1983 Howard Gardner proposed
a new concept whereby each human being has a “unique combination of intelligences” [43].
This author stated that the traditional vision of intelligence and the single measurement of



Sustainability 2022, 14, 8439 5 of 16

the intelligence quotient (IQ) did not take into account each individual’s entire skills’ set.
This theory has become known as the theory of Multiple Intelligences (MI), which initially
defined seven components of intelligence, as described below.

(1) Logical/Mathematical Intelligence: The ability to construct solutions and resolve
problems involving numbers and reasoning. This intelligence can be attributed to scientists.
For many years, it has been considered the highest expression of human intelligence.
Nevertheless, the psychological study of intelligence has steadily evolved, resulting in the
proposal of more open options. Thus, together with the development of the MI theory,
the development of intelligence can be understood by analyzing its relationship to three
aspects, namely the individual’s internal world (what happens in our brain when we think
rationally), personal experience (how intelligence affects that type of experience), and the
external world (how an individual’s interaction with society affects their intelligence, and
vice versa) [44].

(2) Linguistic Intelligence: The ability to manage and structure the meanings and
functions of words and language, as attributed to writers, poets, proficient editors, and
public speakers.

(3) Spatial Intelligence: The ability to form and imagine drawings in two and three
dimensions, and the ability to understand, handle, and modify the configurations of broad
and defined space. This is the intelligence of architects, pilots, sailors, chess players,
surgeons, artists, painters, graphic artists, and sculptors.

(4) Musical Intelligence: The ability to perceive, distinguish, transform, and express
musical forms. It includes sensitivity to rhythm, tone, and timbre. It is attributed to
musicians, including composers, singers, instrumentalists, and dancers.

(5) Bodily/Kinesthetic Intelligence: The ability to use one’s body to express and
transmit skills, ideas, and feelings. This is the intelligence of athletes, artisans, surgeons,
and dancers.

(6) Intrapersonal Intelligence: The ability to understand one’s own emotions and
feelings. In other words, a person’s ability to construct an accurate perception of themselves
and use this knowledge to organize and direct their own lives [45]. This is the intelligence
of theologians, teachers, psychologists, and counsellors.

(7) Interpersonal Intelligence: The ability to understand others and communicate with
them, taking into account their different personalities, temperaments, motivations, and
skills. This is the intelligence of teachers, therapists, counselors, politicians, salespeople,
and leaders.

Subsequent to his first proposal, Gardner added the additional components of natural-
ist and existential intelligence for completing the concept:

(8) Naturalist Intelligence: The ability to communicate with nature, understand our
natural environment, and make scientific observations. This is the intelligence directly
developed by biologists, geologists, and astronomers.

(9) Existential intelligence: The ability to place oneself in relation to the cosmos. It is
the intelligence inherent to abstract thinkers and philosophers.

Other scientists have proposed additional components of intelligence, suggesting
that, amongst others, spiritual intelligence, attention, and particularly digital intelligence
should also be included [46,47]. Although the literature on the MI theory is becoming more
extensive, it also has numerous detractors, especially those who claim that this theory lacks
empirical evidence [48,49].

2.2. The Concept of Intelligence in an Educational Context

For many years, IQ tests were used to label a person as more or less intelligent, with
these tests determining logical/mathematical skills as the driving force behind any type of
success. Nevertheless, a high IQ or a personal history of recognized academic success does
not necessarily guarantee the successful achievement of future objectives. Similarly, the
human brain can change its structure based on experiences, which means students´ brains
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make new connections every time they learn, whereby their intelligence can increase (or
change) as a result of their experience, interest, and efforts.

Although each person´s intelligence is dynamic and malleable, the classical “educa-
tional paradigm” enforces and overestimates the first two types of intelligence described
by Gardner (logical/mathematical and linguistic) to the detriment of the others. The direct
consequences of this approach are that students with lower percentages for these types of
intelligence record a lack of motivation as they are unable to achieve the level required and
to adapt to the traditional concept of intelligence. Additionally, considering that knowledge
and competences are designed to be assimilated according to these types of intelligence,
those students whose learning flow is based on components of intelligence other than
logical/mathematical and linguistic intelligence are liable to feel frustrated.

Recognition of the existence of different intelligences means that alternative resources
should be found for the teaching–learning process. Thus, it has been postulated that
different paths should be followed depending on the predominant type of intelligence in
each individual [50].

The interest in adapting teaching–learning resources according to the nine types of
intelligences has prompted us to propose the methodology presented here.

3. Materials and Methods

The university degree in Management Engineering (or Industrial Organization En-
gineering) taught in the Faculty of Engineering of Bilbao at the UPV-EHU was selected
for presenting the methodology, as a tool for reinforcing the competences of any degree
by proposing teaching–learning resources focused on the predominant intelligence of
one or more students. Thus, the competences considered secondary for many traditional
engineering degrees can be prioritized.

Future management engineers (like many other engineers) will be engaged in activi-
ties involving team management and the successful acquisition of generic skills that are
particularly relevant in this degree. In fact, today´s managers need numerous abilities and
skills, such as: (1) a broad vision and understanding of the market context, its dynamics and
driving forces; (2) a mastery of tools to improve the quality of human resources and to work
with personnel fully while considering different values and models of communication, the
organization of innovative processes, and teamwork; (3) entrepreneurial initiative; and
(4) the ability to quickly implement innovative business models and various changes [51].
Additionally, the ability to implement proactive management is also necessary to tackle un-
expected changes and situations, such as the ones generated by the COVID-19 pandemic or
climate change (proactive management can be defined as a set of technical, organizational,
and economic measures and resources implemented at all levels of an industry or of a
business, which are aimed at preventing the negative impact of internal and external factors
threatening sustainability, functionality, competitiveness, and economic and environmental
efficiency) [51].

The first step in the preparation of the methodology was to identify the particular
competences to be acquired by graduates in Management Engineering at UPV/EHU. Those
competences were established by Spain’s National Agency for Quality Assessment and
Accreditation (ANECA), and they were based on previous studies, evaluation reports,
and feedback from academics, industrialists, researchers, and entrepreneurs [52]. In the
particular case of Management Engineering, the following ones were established:

(1) Analyze and evaluate the social and environmental impact of technical solutions.
(2) Organize and plan tasks in a company setting, as well as in other institutions and or-

ganizations.
(3) Solve problems with initiative, creativity, and critical reasoning, and communicate

and transmit knowledge, skills, and abilities in the field of Management Engineering.
(4) Work in a multilingual and multidisciplinary environment.
(5) Apply quality principles and methods.
(6) Comply with statutory specifications, regulations, and guidelines.
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(7) Manage the particular activities involved in projects in the field of Management Engineering.
(8) Draft, sign, and implement projects and reports in Management Engineering.
(9) Master the basic and technological aspects necessary to learn new methods and

theories for tackling new situations.
(10) Understand and apply legislation related to activities in Management Engineering.
(11) Carry out measurements, calculations, assessments, expert work, studies, reports,

working plans, and other similar tasks.

The second step entails gathering all the teaching–learning resources available for the
successful acquisition of the aforementioned competences. Teaching–learning resources
are considered to be those materials and activities and/or procedures for the development
of competences in an educational context. The next step involves selecting and grouping
the teaching–learning resources of greatest use in helping students to acquire a particular
competence. This selection has been specifically made on the basis of the preferential type
of intelligence required. Figure 3 shows the three features of the methodology proposed:
the target competence, the selection of the teaching–learning resources, and the preferential
type of intelligence related to each resource. It is called the “competence-intelligence-
resource triangle”.
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Additionally, the students in their final year in Management Engineering were asked
to complete a first questionnaire in order to determine whether they were aware of the
theory of MI. They were also asked to prioritize the nine intelligences, according to their
experience in the degree.

Based on the results, a second questionnaire was designed for assessing the most
relevant intelligences according to the number of competences that were prioritized. Each
item presented a target objective and six possible resources (or activities) for fulfilling the
objective. Each target objective was related to a competence, and the possible resources or
activities were linked to the types of intelligence, but the respondents were not informed
about these relationships (blind questionnaire).

Fifty students were surveyed, aged between 20 and 25. They all answered both
questionnaires, and their responses were collected online and anonymously.

4. Results

The methodology based on the “competence-intelligence-resource triangle” has been
applied to the eleven competences in the selected degree, with Tables 1–11 providing a
detailed description of the teaching–learning resources proposed for each type of intelli-
gence. In short, each competence could be mastered by applying the selected resources or
activities that have been grouped according to each type of intelligence.

Tables 1–11 detail the 99 teaching–learning resources proposed; note that all of them are
equally useful for acquiring a particular competence depending on the type of intelligence
or student´s particularities. Thus, the teacher only has to define the competence to be
acquired, select the type of intelligence in the competence corresponding table, and put
into practice the proposed teaching–learning resource, so that the competence–intelligence–
resource triangle is completed.
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As far as the questionnaires are concerned, the first one revealed that 95% of the
respondents had some knowledge about the theory of MI because it was included in
their syllabus. The respondents intuitively prioritized logical–mathematical, interpersonal,
intrapersonal, linguistic, and spatial intelligences, although the other four intelligences
(naturalist, existential, musical, and bodily/kinesthetic) were not wholly disregarded
(Figure 4).

Table 1. Teaching–learning resources selected for Competence 1: analyzing and evaluating the social
and environmental impact of technical solutions.

Type of Intelligence Teaching–Learning Resource

Logical/Mathematical To analyze a product’s environmental impact on its life cycle.
Linguistic To read reports about the environmental impact of selected cases.

Spatial To identify technical building solutions for creating
communicative social spaces.

Musical To analyze the acoustic impact of everyday products.
Bodily/kinesthetic To eliminate obstacles for people with reduced mobility.

Intrapersonal To discuss the inconsistency of prioritizing profit over a highly
negative environmental impact.

Interpersonal To discuss the overrun arising from solutions with a high
environmental impact.

Naturalist To analyze environmental mishaps caused by inadequate
technical solutions.

Existential To propose zero-impact technical solutions.

Table 2. Teaching–learning resources selected for Competence 2: organizing and planning in a
company setting, as well as in other institutions and organizations.

Type of Intelligence Teaching–Learning Resource

Logical/Mathematical To identify planning algorithms.
Linguistic To analyze visual planning methods (the visual factory).
Spatial To comply with planning boards.
Musical To organize structures according to sounds in nature.
Bodily/kinesthetic To organize different group dynamics in the classroom.
Intrapersonal To consider the need for organization in the company’s business.
Interpersonal To discuss planning versus adapting to the client´s needs.

Naturalist To identify organizational models in nature and consider their
implementation in the company.

Existential To search for alternatives according to chaos management.

Table 3. Teaching–learning resources selected for Competence 3: solving problems with initiative,
creativity, and critical reasoning and communicating and transmitting knowledge, skills, and abilities
in the field of Management Engineering.

Type of Intelligence Teaching–Learning Resource

Logical/Mathematical To prepare weighted matrices for making business decisions.
Linguistic To draft technical reports.
Spatial To design spaces to enhance interpersonal communication.

Musical To experiment with intonation when transmitting orders
to subordinates.

Bodily/kinesthetic To analyze the effects of using facial expressions on people’s
work dynamics.

Intrapersonal To consider personal skills and abilities.
Interpersonal To develop critical thinking through discussions.
Naturalist To develop creativity dynamics by applying biomimetics.

Existential To propose an ideal system without communication channels for
conveying information.
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Table 4. Teaching–learning resources selected for Competence 4: working in a multilingual and
multidisciplinary environment.

Type of Intelligence Teaching–Learning Resource

Logical/Mathematical To define connections across disciplines when dealing with a topic.
Linguistic To draft reports on different topics in several languages.
Spatial To take on the role of international partners for discussing problems.

Musical To associate word sounds in different languages with the
communication process.

Bodily/kinesthetic To identify jobs in a company and empathize with staff.
Intrapersonal To consider the influence of employees’ language and attitude.

Interpersonal To generate dynamics among people with different roles in
different languages.

Naturalist To identify animal-related roles for discussing the complexity of
communication in interdisciplinary environments.

Existential To analyze the reasons “Esperanto” failed as a universal language.

Table 5. Teaching–learning resources selected for Competence 5: applying quality principles
and methods.

Type of Intelligence Teaching–Learning Resource

Logical/Mathematical To perform a statistical analysis for default sampling.

Linguistic To design effective communication channels and messages for
disseminating the concept of quality.

Spatial To produce a company’s 3D Process Map.

Musical To associate the concept of ”orchestra” with the coordination required
for teamwork.

Bodily/kinesthetic To simulate dynamics with students playing the roles of manager and
subordinates in quality matters.

Intrapersonal To consider the differences between two companies with only one of
the applicable quality methods.

Interpersonal To discuss the advantages and disadvantages of procedural systems.
Naturalist To identify organized systems in nature.
Existential Quality methods: are they a handicap for innovation today?

Table 6. Teaching–learning resources selected for Competence 6: managing statutory specifications,
regulations, and guidelines.

Type of Intelligence Teaching–Learning Resource

Logical/Mathematical To classify new regulations according to disciplines.
Linguistic To modify regulations according to other ones in force.
Spatial To draw up flowcharts for summarizing regulations.
Musical To create rhythms involving the concept of regulation.
Bodily/kinesthetic To play the role of user when complying with regulations.
Intrapersonal To consider the pros and cons of current regulations.
Interpersonal To discuss regulations.
Naturalist To analyze the consequences of approving certain regulations.
Existential To imagine a rule-free company.

The five main intelligences emerging from the first questionnaire were selected for
designing the second questionnaire, where the students were asked to choose the more
suitable resources or activities (related to the five types of intelligences) for dealing with a
particular target objective (related to a competence). It should be noted that the respondents
were not aware of the relationship between the resource or activity and the intelligence type
or the relationship between the target objective and the competence (blind questionnaire).

The intelligences (resources in the questionnaire) selected for each competence (target
objective in the questionnaire) were grouped into three categories: highly relevant, relevant,
and slightly relevant. Table 12 shows the assessment of each intelligence for achieving the
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eleven competences in Management Engineering. Thus, logical–mathematical intelligence
was rated as highly relevant for six competences and as relevant for five.

Table 7. Teaching–learning resources selected for Competence 7: managing the particular activities
involved in projects in the field of Management Engineering.

Type of Intelligence Teaching–Learning Resource

Logical/Mathematical To make decisions according to quantitative methods.
Linguistic To propose cases for solving management problems.
Spatial To define the barriers to project management by using 3D tools.
Musical To listen to music in association with different prevailing styles.

Bodily/kinesthetic To play the roles of manager and subordinates through
body languages.

Intrapersonal To consider the role of a subordinate being managed by an
incompetent superior.

Interpersonal To discuss the behavior of superiors with different
management policies.

Naturalist To identify animal management systems in nature.

Existential To define business self-management systems in which the managerial
role is redundant.

Table 8. Teaching–learning resources selected for Competence 8: drafting, signing, and implementing
projects and reports.

Type of Intelligence Teaching–Learning Resource

Logical/Mathematical To identify different report types and styles and analyze their features
and peculiarities.

Linguistic To write a report on the discipline of Management Engineering.

Spatial To define projects in which levels have to be defined according to
established criteria.

Musical To link the structure of certain reports to the structure of a symphony.
Bodily/kinesthetic To write a report as if it were a scripted play.
Intrapersonal To consider the abilities required for writing effective reports.
Interpersonal To discuss the responsibility underlying the signing of a project.

Naturalist To identify the ethical consequences of carrying out non-respectful or
non-sustainable projects.

Existential To identify new technologies that assist in drafting reports with no
writing requirements.

Table 9. Teaching–learning resources selected for Competence 9: mastering the basic and technologi-
cal aspects necessary for learning new methods and theories for tackling new situations.

Type of Intelligence Teaching–Learning Resource

Logical/Mathematical To gather information for developing new methodologies.
Linguistic To analyze related theories and analyze their consequences.
Spatial To integrate within changing scenarios by applying initial knowledge.
Musical To establish musical sequences and prompt changes accordingly.
Bodily/kinesthetic To visit facilities and integrate within different contexts.
Intrapersonal To consider the learning basis of new methods.
Interpersonal To share technological knowledge with peers.

Naturalist To study the ability living organisms have to adapt to
hostile ecosystems.

Existential To develop new methods based on other previous methods.

In sum, the logical–mathematical and linguistic competences were rated as highly
relevant and relevant for the 11 competences, with the spatial and interpersonal ones
appearing within those two categories for nine competences. Intrapersonal intelligence did
not record a clear categorization.
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Table 10. Teaching–learning resources selected for Competence 10: understanding and applying
legislation related to professional activities in Management Engineering.

Type of Intelligence Teaching–Learning Resource

Logical/Mathematical To discuss the convenience of complying with regulations.
Linguistic To propose cases for locating related legislation.
Spatial To summarize regulations in the form of flowcharts.
Musical To link sounds to particular legislation.
Bodily/kinesthetic To relate body movements to legislative steps.
Intrapersonal To consider the need for bespoke legislation for certain situations.
Interpersonal To discuss the convenience of certain regulations.
Naturalist To identify organizations in nature and analyze their rules.
Existential To analyze the consequences of non-compliance with regulations.

Table 11. Teaching–learning resources selected for Competence 11: undertaking measurements,
calculations, assessments, expert work, studies, reports, working plans, and other similar duties.

Type of Intelligence Teaching–Learning Resource

Logical/Mathematical To search for knowledge repositories in order to perform calculations.
Linguistic To draft project reports.
Spatial To calculate 3D structures when forces are applied.
Musical To measure sounds.
Bodily/kinesthetic To assess body expressions.
Intrapersonal To consider and classify the knowledge required for expert reports.

Interpersonal To compare students´ strategies with a view to learning from
peer experiences.

Naturalist To analyze the structures in nature and their fundamentals.
Existential To relate valuations to people´s knowledge.
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Table 12. Assessment of the type of intelligence according to the number of competences.
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Type of Intelligence Highly Relevant Relevant Slightly Relevant

Logical/Mathematical 6 5 0
Linguistic 4 7 0

Spatial 5 4 2
Interpersonal 4 5 2
Intrapersonal 4 3 4
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5. Discussion
5.1. Resources Assignment

Bearing in mind that it is imperative for instructors to have a good command of
innovative teaching–learning strategies, the detailed lists of resources in Tables 1–11 show
the specific activities (although not the only ones) that a teacher may select according
to the type of intelligence to be developed or strengthened. To the best of the authors´
knowledge, this is the first time that such a detailed proposal has been reported for inclusive
engineering education. It comprises a total of 99 activities, with each intelligence being
reinforced by 11 alternatives according to the target competence.

This methodology creates a flexible link between competence, teaching–learning
resources, and type of intelligence, and seeks to successfully instruct future professionals
in the VUCA world, with an emphasis on sustainable development. It is obviously not
a closed proposal but is instead an open tool that all teachers/lecturers should adapt to
each degree´s peculiarities, such as particular competences, the syllabus, and the HEI’s
structure, among others.

It is worth mentioning the growing interest in manifesting the social value of research
in all disciplines, particularly in the European Union (EU) [53]. Thus, the methodology
described here can also be assessed as far as its future impact on society is concerned.
Considering that this impact in academia corresponds to the outcomes and consequences of
education for non-academic stakeholders, the long-term impact involves the development
of a tool for contributing to the inclusive education and social integration of highly qualified
professionals/engineers working for sustainable development.

5.2. Intelligence Assessment

The questionnaire’s respondents clearly prioritized logical–mathematical intelligence
over the other ones, as shown in Figure 4. This result is consistent with Salehi and
Gerami [54], although this intelligence was not necessarily the best predictor for the en-
gineering students´ final achievements. Engineering is traditionally associated with the
development of industrial skills, knowledge, and expertise on business and management
techniques, strategies and tasks, and this intelligence is considered to be engineers´ strength,
although it is not the only driving force for selecting engineering instruction.

Surprisingly, the relative relevance of the linguistic, interpersonal, and intrapersonal
intelligences ranged from 0.47 to 0.66, which reveals that the engineer profile has shifted
to knowledge sharing rather than simply transmission. Despite the common belief that
engineering students may succeed by relying solely on their logical–mathematical intelli-
gence, the need for other types of intelligences has also been acknowledged by the students
surveyed. Interestingly, the literature has reported the differences in the MI profiles among
first-year engineering students (107 females and 214 males) recruited in seven academic
programs (including Engineering Management) [42]. Surprisingly, the students in the study
had a more developed interpersonal intelligence than expected. Large differences were
also reported in some intelligence profiles according to the program (civil engineering,
computer science engineering . . . ).

As far as the relevance of the preselected five intelligences is concerned, the logical–
mathematical and the linguistic ones were assessed as “highly relevant or relevant” for
the acquisition of all the competences. The other two, spatial and interpersonal, recorded
a slightly lower rating, being prioritized for 9 competences out of 11. These results may
be classified as “traditional” and “expected” and might reflect the students´ conventional
instruction bias towards lecturing or visual presentations.

Looking to the labor market, the World Economic Forum [55] predicted that critical
thinking and problem-solving skills will be the ones most highly valued by employers over
the next five years, and MI theory precisely encourages creative and inclusive thinking by
supporting different strategies for learning and applying knowledge. In fact, this theory
has not only been promoted in elementary schools, high schools, and HEIs, but it has also
been successfully applied in high-tech industries. Teaching with multiple intelligences and
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with more personal practice and participation has enabled 314 employees in a high-tech
industry in Taiwan to engage with learning, rather than simply accumulate knowledge [56].

5.3. Limitations

The detractors of MI theory argue that it suffers from a lack of empirical evidence
and that it is difficult to isolate intelligence in the way that Gardner’s theory suggests,
as our brain works as a whole to generate a “global intelligence” [57,58]. Despite the
use of specific questionnaires, they seem to be insufficient to measure the development
of intelligences [59]. Nevertheless, it is reasonable to claim that different situations (and
learning objectives) require the use of different sets of intelligences.

As far as future research is concerned, two objectives are pursued. First, mindful of
the need for evidence, the proposed methodology needs to be put into practice so that
an accurate assessment of its efficiency would determine whether it is performing better
than traditional education models and whether it is applicable to other degrees. Second, a
bigger sample size is needed for statistically tracking the evolution of this assessment in
forthcoming years. Other engineering programs and universities should also be included.
Education is expected to rapidly adapt to the new state of reality and teachers having an
understanding of creative methods will be required urgently.

6. Conclusions

In view of the obvious need for regularly adjusting competences in HEIs for complying
with sustainable development goals, dynamic teaching–learning methodologies are called
for, although unfortunately most of them do not consider the variety of student profiles or
types of intelligence. Therefore, those students whose learning flow is based on components
other than logical/mathematical and linguistic intelligence underperform.

The interest in adapting teaching–learning resources for improving competence ac-
quisition according to each student’s individual nature (intelligence) has led us to propose
the methodology presented here. Thus, the novelty of this methodology lies in two main
particularities. It applies a psychology-developed theory to the CBE model within the
engineering framework, and it proposes the “competence-intelligence-resource triangle” as
a strategy to be applied in engineering degrees.

As far as the methodology is concerned, the first step entails the identification of the
mainstream competences to be acquired by the students; the second step involves gathering
all the teaching–learning resources available for successfully acquiring those competences;
and the final step involves identifying and grouping the teaching–learning resources of
greater use for helping students to acquire each competence according to their preferential
type of intelligence. Thus, the “competence-intelligence-resource triangle” can be used as a
teaching–learning tool that promotes all the intelligences.

In order to illustrate one application in an HEI, the degree in Management Engineering
was selected, and 99 learning–teaching resources for 11 competences and 9 intelligences
were detailed.

As far as the intelligence priority in that degree is concerned, the students interviewed
intuitively prioritized five out of nine intelligences (logical–mathematical, interpersonal,
intrapersonal, linguistic, and spatial). Despite the common belief that engineering students
can succeed by relying solely on their logical–mathematical intelligence, the need for other
types of intelligences has also been acknowledged by the students surveyed.

This methodology can be applied to any engineering degree by following the three
proposed steps adapted to each context, and it contributes to the inclusive education that
considers the way in which each individual learns, develops, and puts the competences
and knowledge into practice.
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