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Abstract

Artificial Intelligence (Al) has recently burst into all areas of our lives, and ed-
ucation has not been left behind; however, its accelerated development does
not allow research on its didactic use in parallel, even though it is very neces-
sary. This chapter presents an ex-post descriptive study that explored the use
of Al among future education professionals, on a sample of 129 students, us-
ing an online questionnaire made ad-hoc with 20 items on a Likert scale with
four response options. After a descriptive analysis, the results show a disparity
of opinions regarding Al, finding benefits such as facilitating the learning or

https://doi.org/10.36006/09651-1-12 | 181


mailto:amartin9@us.es?subject=info
https://orcid.org/0000-0001-9847-245X
mailto:jgarcia139@us.es?subject=info
https://orcid.org/0000-0003-1411-2620
mailto:mcorujo@us.es?subject=info
https://orcid.org/0000-0002-9710-7765
mailto:hervas@us.es?subject=info
https://orcid.org/0000-0002-0904-9041
https://doi.org/10.36006/09651-1-12

study of subjects and reducing the time of elaboration of academic work.
However, on the contrary, they consider that it reduces creativity, its inappro-
priate use can produce unfair evaluations, and they do not believe that it im-
proves the knowledge society to a great extent. On the other hand, we found
that the use of Al by students is very heterogeneous and involves simple ap-
plications. It is therefore necessary to continue research on this concept and
its didactic use in the university context of future teachers, and the conclu-
sions offer guidelines on how to do so.

Keywords: Artificial Intelligence, digital competence, higher education, teach-
er training.

12.1. Introduction

The term Artificial Intelligence (AI) was first used at a conference
at Dartmouth in 1956. Later, in the 1960s-70s, the first Al systems
with pattern recognition were developed, and the first steps were
taken towards natural language processing (NLP). In the 1980s
and 90s, advances in information processing and data storage
were developed, improving processes linked to machine learning
and planning. Between 2000 and 2010, significant advances were
made in deep learning and big data analysis, which allowed Al to
improve tasks such as image recognition and text generation.

From 2015 to the present, Al has continued to evolve at a rap-
id pace, with advances in technologies such as reinforcement
learning, natural language processing, and robotics (Sanabria-
Navarro et al., 2023). As evidenced by the United Nations Edu-
cational, Scientific and Cultural Organization (2019), Al has
strong potential to accelerate the process of achieving global ed-
ucation goals by reducing difficulties in accessing learning, auto-
mating management processes, and optimizing methods that
enable improved learning outcomes.

Al offers great potential to improve higher education, from
personalizing learning to automating administrative tasks. This
tool can help create educational environments that are more ef-
ficient, inclusive, and tailored to the individual needs of students
(Juca-Maldonado, 2023; Razo-Abundis et al., 2023). Applica-
tions using Al are on the rise (e.g., text generators, images, pres-
entations, or videos from prompts) and are becoming common
tools for students and teachers. By incorporating this technology
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appropriately, higher education institutions can prepare students
to meet the challenges of the 21st century and enhance their suc-
cess in the world of work.

For this reason, the benefits of Al should be harnessed to
transform the learning process and improve the quality of edu-
cation (Cobo et al., 2020). However, it is worth asking ourselves:
Do we have sufficient competencies to employ AI? It is impor-
tant to note that the implementation of Al in education requires
careful planning and adequate training for both teachers and
students. Wang et al. (2019) indicate that although Al can im-
prove the quality of learning, the lack of understanding and ac-
ceptance by teachers and students can be a major barrier to its
adoption and effective use in higher education.

Al opportunities in education

Al is currently positioned as one of the emerging technologies
with the greatest capacity to revolutionize the educational field
(Lengua-Cantero et al., 2020; Veletsianos, 2010). Driven by rap-
id innovations in informatics and computer science, Al seeks to
emulate characteristics of human cognition through the use of
algorithms and analysis of large volumes of data. Although it is
still far from reaching the complexity of the human intellect, its
accelerated development is opening up multiple possibilities for
transforming educational processes at all levels of education.

The integration of Al into teaching-learning processes has the
potential to optimize various aspects of the educational endeav-
or through the automation of repetitive tasks, the personaliza-
tion of content, the prediction of patterns in academic perfor-
mance, and the harnessing of vast amounts of data to improve
decision making (Popenici & Kerr, 2017). Although much of
this potential has yet to be validated, expectations are high that
these emerging technologies can substantially improve the learn-
ing experience for both students and teachers.

Among the most promising uses of Al in training contexts are
intelligent tutoring systems and personalized learning environ-
ments. Using automated learning algorithms, these systems seek
to adapt educational processes to the needs and individual char-
acteristics of each student to make them more efficient and
meaningful (Chrysafiadi & Virvou, 2013; Ferreira et al., 2012;
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Popescu et al., 2010). While more empirical evidence is needed
in this regard, the potential of Al to revolutionize personalized
education is undoubted.

Al uses fields such as Machine Learning, Deep Learning and
Natural Language Processing (NLP) to ensure that algorithms
can learn by themselves and apply their learning in different so-
cial and productive contexts (Pefaherrera et al., 2022). That is,
they can process, automate, and organize large amounts of data
to execute an action and obtain a specific result for the benefit of
human beings. Education and the education system are a crucial
piece for the development of each person and society in general,
which, if combined with Al, allows improving the quality of ed-
ucation and increasing accessibility to education for people with
different abilities. This is presented as a constant challenge for
everyone, including teachers (Zawacki-Richter et al., 2019).

At this point, it is worth mentioning some elements that stand
out for benefiting education from the application of Al, always con-
sidering the latent existence of dangers when the aim is to remove
responsibility and control with the idea that this new technology
could do everything without continuous human supervision.

Through Artificial Intelligence, it is possible to design different
virtual platforms that are more user-friendly and interactive to fa-
cilitate educational processes, for both the student and the teach-
er; thus, some institutions are adopting implementations based
on instructional design, Learning Management System (LMS) and
Artificial Intelligence to interact in synchronous and asynchro-
nous mode with their students (Giré-Gracia & Sancho-Gil, 2022).

However, in the attempt to implement virtual education,
these platforms eventually become repositories of texts and vid-
eos for the student and teacher to store information, instead of
using this medium to promote the construction of learning and
dynamic interaction between the student, their peers, the teacher
and the contents. It is important to point out that the change is
not only technological but also didactic; i.e., it is not a matter of
giving the same master class now through a videoconference.
The design of activities, contents, resources, evaluations and
schedules must be planned for each course and degree based on
the objectives and profile of the degree to be achieved. To this
end, simulators, forums, problem-solving, debates, and project-
based learning, which require continuous interaction among
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students but also allow spaces for personal and group reflection,
can be used (Jalon-Arias et al., 2022).

The future impact to which Al points is not only related to the
didactic and academic scopes but also to the management of atten-
tion, control and monitoring of the intention of continuity, perfor-
mance and dropout of students, and the reasons that lead to deci-
sion making, often apparently sudden, but whose analysis displays
a complexity built over time that could not be solved due to a lack
of support or resources from the academic or institutional staff, in
addition to the individual factors of the student (Ocana-Fernandez
et al., 2019). Furthermore, in the field of pedagogical diagnosis,
through tests and test simulators of video games using virtual real-
ity (AR), the development levels of students in different areas can
be evaluated, even adapting the tests to the responses of each sub-
ject as the computerized adaptive tests (CAT) did (Burga, 2019),
but taking a step further, since it prevents those evaluated from
feeling in a stressful situation before a classic test of paper and pen-
cil, reducing inferences and making the experience enjoyable.

Roles and training in Al in higher education

The integration of Al in higher education has implications for
faculty members and students. As Arana (2021) argues, Al may
allow faculty members to focus on tasks that require human
skills, such as social interaction and critical thinking, rather than
repetitive and administrative tasks. On the other hand, Patricio et
al. (2022) suggest that Al may affect students by allowing them
to have more personalized and autonomous learning, which
may require greater responsibility for their learning process. In
addition, Flores et al. (2021) point out that Al may allow stu-
dents to have access to learning beyond geographical and time
constraints. However, Urretavizcaya-Loinaz (2001) indicates that
Al may also replace some traditional roles of faculty members,
which may raise concerns about job loss and quality of learning.

Baduge et al. (2022) highlight that implementing Al in higher
education requires changing the training and skills of teachers
and students to adapt to new technologies. Overall, the imple-
mentation of Al in higher education has the potential to change
the role of teachers and students, which can generate both bene-
fits and challenges in the learning process.
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The lack of teacher training in the use of Al, and especially for
its application in innovative teaching strategies, limits the use of
Al in education (Chassignol et al., 2018) and makes it difficult for
teachers to produce content (Coccia, 2020). It remains a risk for
many institutions to change their educational methodology, due
to the resistance that can occur when building educational struc-
tures with Al, as there is still no volume of good practices that in-
dicate how to incorporate it into teaching (Baduge et al., 2022).

There are more technological developments in industry and
communications than related educational practices and experi-
ences (Yang et al., 2021). The incorporation experiences carried
out are more concrete actions than planned and continued ac-
tions for educational adoption (Alhayani et al., 2021). As can be
evidenced in the last year, when ChatGPT was already used by
some actors in higher education institutions for assignments and
degree projects, the faculty did not know how to work, detect or
reconcile its use with the learning objective.

Implementing Artificial Intelligence in education can seem
quite a challenge. Therefore, it is important to evaluate the ob-
jectives and scope of this digital renewal, as well as the human
talent and resource capabilities of the institution. A careful and
strategic application of Al will yield better results for students
and teachers and improve the institutional image of the educa-
tional institution.

12.2. Method

After reviewing the state of the art, the following objective was
proposed: to explore the use of Al among future education pro-
fessionals. To this end, an ex post facto descriptive study was
conducted.

A sample of 129 future education professionals from the Fac-
ulty of Education Sciences of a Spanish University was accessed
through a non-probabilistic and accidental sampling. The vast
majority of the respondents (94.6%) were women, with an aver-
age age of 21.12 years old; 75.2% were studying a degree in Ped-
agogy, 17.1% a degree in Early Childhood Education, and 7.8%
a master’s degree. In terms of year, 42.6% were in their first year,
30.3% were in their second year, 5.4% were in their third year,
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15.5% were in their fourth year, and the remaining 6.2% were
studying a master’s degree.

To meet the research objective, an ad-hoc questionnaire was
designed consisting of two blocks: 1) demographic questions
(gender, age, year and course), and 2) the questionnaire. This
consists of 20 Likert questions with four response options (1 =
totally disagree, 2 = partially disagree, 3 = partially agree, 4 = to-
tally agree). The questionnaire was administered online using
the Microsoft Forms tool. A Cronbach’s Alpha of 0.813 was
achieved, which is considered a very good value (Barrios and
Cosculluela, 2013, cfdos. in Rodriguez-Rodriguez and Reguant-
Alvarez, 2020). Once its reliability was determined, the items
were analyzed using relative frequencies.

12.3. Results

The descriptive results of the questionnaire administered using
relative frequencies are presented below (See Table 12.1). Firstly,
regarding “The use of Al facilitates learning”, there was a high
degree of agreement. In addition, the participants also agreed
that “Al allows me to reduce the time to prepare academic work”
and “Al makes it easier for me to study subjects”. Therefore, it
could be inferred that Al has a great potential to accompany
learning in academic environments.

However, 67.4% of the respondents disagreed or partially
agreed with the statement “Al encourages my creativity”. Like-
wise, with a similar percentage, 63.6% totally or partially agreed
with “The use of Al causes the loss of original ideas”, which can
be translated as students identifying that creativity can be dimin-
ished with the use of Al. On the other hand, with respect to “Al
will improve the knowledge society”, there is greater dispersion
among the students’ opinions, with 40.3% of them partially dis-
agreeing and 38.8% partially agreeing.

With regard to “I know how to differentiate truthful informa-
tion when I use Al”, 59.7% of the students totally or partially
disagreed with this information, showing a lack of critical ap-
praisal of information. In addition, 80.6% of the respondents
totally or partially agreed that “Other colleagues misuse Al”,
which is one of the teachers’ fears about Al. In a similar percent-
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age, 77.5% totally or partially agreed that: “The use of Al can
promote unfair situations in the evaluation of papers”.

Finally, a block of questions can be differentiated with respect
to the students’ competencies for the use of Al. The tasks with
the greatest consensus of agreement among students were “I use
Al to summarize or synthesize information”, “I can elaborate
complete texts or activities using Al”, and “I use Al to find infor-
mation on a topic”. In contrast, “I use Al to solve statistical prob-
lems”, “T have used Al to program applications”, and “I am able
to create a list of bibliographic references with Al” were the least
developed. There was greater dispersion among the items “I am
able to design illustrations, such as posters or infographics, using
Al”, “I can elaborate videos or audiovisual productions with AI”,
“I can create talking characters with AI”, “I translate documents
using AI” and “Al helps me to understand teaching explana-
tions”. This dispersion could be due to a different background
among the surveyed students. In general, students make use of
Al to find information and complete tasks, thereby not using the
full educational potential of these tools.

Table 12.1. Relative frequencies (%) of the questionnaire items

Items 1 2 3 4

The use of Al facilitates learning. 23 17.1 674 132

Al allows me to reduce the time it takes me to write academic papers. 1.6 7 55 36.4

Al makes it easier for me to study subjects. 7 295 48.1 155
With Al, my creativity is encouraged. 24 434 264 6.2
Al will improve the knowledge society. 14 403 388 7
The use of Al leads to the loss of original ideas. 7.8 28.7 403 233
| know how to differentiate truthful information when using Al. 124 473 333 7
Another colleagues misuse Al. 6.2 13.2 504 30.2
| use Al to find information on a topic. 93 163 55 194
| can produce complete texts or activities using Al. 7 178 535 217
| am able to design illustrations, such as posters or infographics, using 24 18.6 38.8 18.6
Al

| can elaborate videos or audiovisual productions with Al. 27.1 25.6 349 124
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| use Al to summarize or synthesize information. 14 147 457 256

| 'am able to create a list of bibliographic references with Al. 333 403 17.8 85
| can create talking characters with Al. 38 27.1 271 7.8
| translate documents using Al. 26.4 279 295 163
| use Al to solve statistical problems. 426 372 14 62
| have used Al to program applications. 55 333 78 39
Al helps me to understand teaching explanations. 24 31 333 116

The use of Al may promote unfair situations in the evaluation of jobs. 85 14 519 25.6

12.4. Conclusions

Below, we share some recommendations that could be useful for
using Al in higher education:

e Understand the needs and preferences of the students: It is im-
portant to use Al in a way that fits personal needs and prefer-
ences. This involves knowing their level of familiarity with
technology, their learning styles, their interests, and their level
of digital competence in order to select and customize Al tools.

¢ Provide training and support: It is essential to ensure that fac-
ulty members and students are trained in the use of Al. This
requires identifying their needs and, based on them, propos-
ing an appropriate training system to familiarize them with
the various tools available and to understand how to inte-
grate them effectively into the teaching-learning process.

e Evaluate the quality of Al tools: It is important to evaluate the
quality and reliability of these tools before using them in the
classroom. This involves researching and selecting those that
are supported by scientific evidence and meet data security
and privacy standards.

¢ Continuously monitor and adjust the use of Al It is essential
to continuously monitor and evaluate the impact of the use
of Artificial Intelligence in the classroom. This involves ana-
lyzing data and obtaining feedback from students to identify
areas for improvement and adjust Al integration accordingly.

¢ Promote ethics and accountability in the use of Al It is criti-
cal to ensure that tools are being used ethically, protecting the
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privacy of student data and promoting an equitable and
transparent relationship with technology.

¢ Encourage active student participation. Al can be used to en-
courage active student participation in the learning process.
For example, through online collaboration tools or automatic
feedback, students can be encouraged to participate in classes
and interact with the content actively.

e Personalized learning: Al allows adapting the content and
teaching methodology to the needs and preferences of each
student. It is important to use tools that allow learning to be
personalized, providing resources and activities that match
students’ learning styles, interests and skill levels.

e Fostering creativity and innovation: Al can be used to foster
creativity and innovation in both students and teachers. For
example, through Al-based content generation tools, creativi-
ty can be stimulated, and innovative ideas for projects and
assignments can be generated.

e Include social-emotional aspects in Al-based activities: The
inclusion of social-emotional aspects is essential to ensure a
holistic and comprehensive approach to student learning.
While Al can be a valuable tool for academic support, it is
also important to recognize that education is not only about
acquiring knowledge but also about developing social-emo-
tional skills and emotional well-being.

¢ Include ethical aspects in Al-based activities: The inclusion of
ethical aspects when using Al is critical to ensure that its im-
plementation is responsible and benefits everyone involved.
Al has great potential to transform the way learning and
teaching take place, but it also raises ethical challenges and
concerns in terms of privacy, bias, fairness and transparency.

In order to integrate Al developments into the educational
environment and benefit from their contributions, creating more
efficient, inclusive educational environments adapted to the in-
dividual needs of students (Juca-Maldonado, 2023; Razo-Abun-
dis et al., 2023), it is necessary to identify the previous knowl-
edge of both faculty and students.

This chapter shows a first approximation of the knowledge
and valuations of the latter. However, it must be completed with
the view of faculty members, who, as stated by Wang et al.
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(2019), may constitute a barrier to the implementation of Al in
Higher Education depending on their knowledge and level of ac-
ceptance of technologies, in general, and Al, in particular.

Furthermore, as specified in the recommendations, it is ur-
gent to open an internal debate in the faculties and initiate pro-
cesses of reflection (Jalon-Arias et al., 2022) and generation of
ethical codes for the use of Al, as well as to increase training in
the use of anti-plagiarism software capable of detecting those
productions made with this technology. In this way, the risks
identified by the students in our sample could be reduced.

Finally, identifying, validating, and analyzing every Al appli-
cation for education and its integration, taking into account its
rapid development, are proposals for new research that should
not be delayed.
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