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Abstract—The quality and effectiveness of engineering
education is closely linked to the professional commitment and
motivation of teachers. The aim of this study is to explore the
main factors influencing teacher motivation in the context of
higher education engineering training, regarding the challenges
and opportunities associated with the transformation of the role
of teachers. Through a review of the literature, we analyzed
domestic and international sources to identify the internal and
external components of motivation and their impact on teaching
performance, innovation, and student achievement. The study
highlights that professional autonomy, positive feedback, a
sense of purpose in teaching, and institutional support plays a
key role in maintaining motivation. The study can contribute to
the development of engineering education by providing
guidance for the development of institutional strategies to
support teacher motivation.
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l. INTRODUCTION

Technological advancements, particularly the rapid rise of
artificial intelligence (Al) is fundamentally reshaping the
landscape of education. As Al tools become increasingly
integrated into teaching and learning environments, a key
challenge emerges: how can educators not only keep pace
with these changes but also ensure that students engage
meaningfully with the learning process, rather than passively
consuming Al-generated content?

In engineering education, where independent problem-
solving and deep understanding are essential, it is especially
important that students complete tasks autonomously and with
comprehension. This depth of learning is closely tied to one of
the most critical factors in education: motivation, which
significantly influences both student and teacher performance
[1]. A motivated teacher can inspire, guide, and support
students effectively, while a lack of motivation can undermine
the quality of instruction and diminish student engagement.
An unmotivated educator is unable to foster a dynamic and
responsive learning environment, which is particularly
detrimental in a field as demanding and evolving as
engineering.

With the rapid development of IT and Al technologies, it
is essential that educators continuously develop their own
professional competencies. However, regardless of age or
experience, learning and development are only sustainable
when driven by adequate internal or external motivation [2].
Therefore, understanding and supporting teacher motivation is
a key element in maintaining the quality and relevance of
engineering education in the 21st century.

Il.  THE CONCEPT AND TYPES OF TEACHER MOTIVATION

Motivation plays a key role in education, as it determines
teachers' attitudes towards teaching, their professional
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development, and their impact on students. Teacher
motivation is the sum of internal and external factors that
encourage teachers to perform their work actively, with
commitment and effectively. Teacher motivation not only
influences the quality of education, but also indirectly
influences students' attitudes toward the subject and its
effectiveness.

We distinguish between two basic types of motivation:

e Internal motivation: The instructor is driven by their
own interests, values, professional curiosity, and
desire for self-fulfillment. With this type of
motivation, the instructor finds joy in teaching,
sharing knowledge, and professional development.
Intrinsic motivation is particularly important for
long-term commitment and the development of
creative, innovative teaching practices.

o External motivation: The teacher is motivated by
external factors such as financial rewards,
recognition, career opportunities, or institutional
expectations. Although external motivation can
contribute to performance, it is rarely sufficient on its
own to maintain long-term  professional
commitment.

For effective teaching, it is important that educators have
a balanced motivation, with internal motivation
predominating. The emergence of artificial intelligence in
education creates new challenges and opportunities, and
adapting to these also requires motivation — both in terms of
learning and in terms of renewing teaching methods.

Ill.  MOTIVATION THEORIES

Motivational theories help us understand what internal and
external factors motivate individuals to learn, work, and
achieve self-actualization. In this study, we present four
classic motivational theories that are relevant to the higher
education environment, which we will later reflect on with
reference to the literature.

A. Deci-Ryan theory (self-determination
theory)

The self-determination theory (SDT) developed by Deci
and Ryan [3] is based on the internal nature of human
motivation and identifies three universal, innate psychological
needs: competence, autonomy, and relatedness. According to
the theory, we are motivated, productive, and satisfied when
these needs are met.

e  Competence refers to the need for individuals to be
able to function effectively and efficiently in their
environment.

e Autonomy expresses the desire for independence,
i.e., the ability to act based on one's own decisions.

o Relatedness refers to the need for human
relationships and belonging to a community.
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The central tenet of the theory is that people are inherently
motivated to develop, act independently, and form
relationships. When these internal motivational factors are
supported, for example, in a supportive educational
environment, individuals are capable of higher levels of
performance, creativity, and personal fulfillment.

Several international studies provide examples of this. For
example, Taylor et al. [4] conducted a lengthy study
examining the effect of different types of motivation on school
performance. According to the results, intrinsic motivation
was the only form of motivation that was consistently
positively related to school performance, and intrinsic
motivation reduced lack of motivation and increased active
participation in the learning process. These results have been
confirmed in different cultural contexts (e.g., Canada,
Sweden).

In their 2016 article, Froiland & Worrell [5] examined a
diverse high school sample (N = 1,575) where, according to
their research, intrinsic motivation indirectly influenced
academic performance through classroom engagement. The
model explained 75% of the variance in classroom
engagement and 33% of the variance in grade point average
(GPA). The results were replicable across different ethnic
groups (e.g., African American, Hispanic students), making
them culturally reliable.

B. Herzberg's two-factor theory of motivation

Frederick Herzberg, an industrial psychologist, developed
his two-factor theory of motivation in the 1950s [6] which is
often referred to as the motivation-hygiene theory. The theory
is based on the idea that employee satisfaction and motivation
are influenced by two separate groups of factors: hygiene
factors and motivational factors. According to Herzberg, these
are not opposites but represent separate dimensions and have
different effects on work performance.

Hygiene factors are basic conditions whose absence
causes dissatisfaction, but whose presence alone does not
motivate. These factors are related to the work environment,
for example:

e working conditions,
salary,
job security,
company regulations,
relationships with managers and colleagues,
status.

In higher education, these factors appear in the form of
institutional infrastructure, stable employment, remuneration,
and administrative support for teachers, for example.
Although these do not directly encourage teaching creativity
or commitment, their absence can cause significant frustration
and burnout.

In contrast, motivational factors are those that elicit
genuine internal satisfaction and commitment. These include,
for example:

e  recognition,
performance,
opportunities for advancement,
responsibility,
personal development,
the content of the work.

In higher education, these factors are particularly
important in maintaining the professional motivation of
teachers. Teachers feel motivated when they consider their

work valuable, have opportunities for professional
development, research, and publication, and are given
autonomy in choosing teaching methods.

Herzberg's model is therefore well suited to examining
teacher motivation, especially in an educational environment
transformed by artificial intelligence, where the introduction
of new technologies creates new challenges and opportunities.
The use of Al tools, for example, can increase opportunities
for responsibility and personal development, but it can also
introduce new hygiene factors, such as data security or lack of
technical support.

Herzberg's theory is based on the following assumptions:

e Motivation is not a one-dimensional process.
Motivation does not simply work along the lines of
reward or punishment, but as a complex, multi-factor
system.

e Money alone is not enough for long-term motivation.
Although salary is important, it cannot sustain
internal commitment in the long term.

e  There are basic and higher-order work-related needs.
Employees seek not only security and stability, but
also meaning, development, and recognition.

e People have an intrinsic need for growth and self-
actualization.  Learning,  development, and
responsibility serve as internal sources of motivation.

e Work must be more than just a means of earning
money. Work becomes motivating when it provides
meaning, purpose, and opportunity for the
individual.

In their quantitative study, Ibrahim et al. [6] applied
Herzberg's theory to examine motivation in language learning.
The results show that authentic teaching materials, relevant
tasks, and teacher recognition significantly increase student
motivation, acting as motivators. In contrast, exams,
homework, and a lack of teacher organization, as hygiene
factors, cause dissatisfaction. The research confirms that the
Herzberg model is well suited to understanding and
developing student motivation in an educational setting.

In his study, Akdemir [7] examined the motivation of 463
teachers based on the components of Herzberg's theory. The
results showed that teachers' motivation levels were above
average, especially among female teachers. Interestingly,
motivation did not depend on the type of school or the
teachers' qualifications. The research supports the idea that
Herzberg's internal and external motivational factors are well
suited to measuring and interpreting teacher motivation.

Escollada [10] examined the effect of motivators (e.g.,
recognition, responsibility) and hygiene factors (e.g., salary,
working conditions) on teacher satisfaction and performance
among teachers in the Philippines. The results showed that
motivators had a stronger influence on teacher satisfaction
than hygiene factors. Teacher satisfaction had a positive effect
on student performance and the quality of the learning
environment. The research recommends supporting the
professional development of teachers.

C. Application of Maslow's hierarchy of
needs in higher education

In 1943, American psychologist Abraham Maslow
published his theory of the hierarchy of needs [9] which
became one of the fundamental models of motivation
research. According to this theory, human needs are arranged
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hierarchically, and an individual's behavior is motivated by
their currently unmet needs. The most well-known
representation of this model is Maslow's pyramid, which
distinguishes between five levels, from basic physiological
needs to self-actualization.

1. Physiological needs: The base of the pyramid consists
of the basic needs necessary for survival: food, water,
sleep, and health. In higher education, these factors
indirectly influence students' learning ability, for
example, a lack of proper nutrition, rest, and health
can reduce concentration and performance.

2. Safety needs: The next level is the need for physical
and psychological safety. For students, this can mean
institutional stability, a predictable study system,
financial security (scholarships, grants), and a
supportive educational environment. For teachers,
this includes job security, contractual conditions, and
institutional support.

3. Social needs: Humans are social beings, so
relationships, community experiences, and a sense of
belonging are fundamental motivational factors. In
higher education, this manifests itself in student
communities, group work, mentoring programs, and
teacher-student interactions. For teachers, belonging
to professional communities, collaborating with
colleagues, and a supportive atmosphere have a
motivating effect.

4. Need for recognition: The fourth level is the need for
self-esteem and social recognition. Students are more
motivated when their performance is recognized, they
receive feedback. For teachers, recognition can take
the form of professional awards, publication
opportunities, promotion, or positive student
feedback.

5. Self-actualization: At the top of the pyramid is self-
actualization, which is the individual's inner drive to
develop their abilities and talents to the fullest. This is
particularly important in higher education: students
feel motivated when they have the opportunity for
creative, independent thinking, research, and problem
solving. For educators, self-actualization manifests
itself in the freedom to teach, engage in research, and
pursue professional development.

Maslow's theory is therefore well suited to education,
particularly in understanding student and teacher motivation.
Al-based educational environments create new opportunities
for self-actualization, but they also pose challenges in
maintaining lower-level needs such as security and social
connections.

In her study, Nora Katona [11] provides a theoretical
synthesis of the motivational model of self-regulated learning,
which is based on Maslow's theory of self-actualization. The
author points out that personality development, value
orientations, and intrinsic motivation play a key role in the
learning process. The levels of Maslow's pyramid
(physiological, safety, social, esteem, and self-actualization)
have a complex effect on learning and teaching: higher-level
motivations, such as self-actualization, are only activated
when lower levels are satisfied. Teachers' motivational styles
and goal orientations directly influence how they plan and
evaluate learning processes, thereby also affecting student
development.

In contrast, Gabriella Pusztai [12] examined the role of
Maslow's pyramid of motivational factors in the professional
activities of teachers in an empirical study. Based on the
analysis of 24 teacher interviews, she concluded that intrinsic
(internal) motivational factors (such as self-actualization,
professional autonomy, and creativity) play a decisive role in
making a teacher innovative. The needs associated with the
higher levels of Maslow's pyramid, especially self-esteem and
self-actualization, act as incentives for the development of
educational innovations. Based on the interviews, teachers
make effective professional decisions when their motivational
base is stable and when they have opportunities for
professional development and recognition. At the same time,
some motivational factors can also act as obstacles, especially
when lower-level needs, such as job security, are not satisfied.

D. McClelland's theory

In the 1960s, American psychologist David C. McClelland
developed a theory of human motivational needs 13],
according to which human behavior is determined by three
learned motivational needs: the desire for achievement,
relationships, and power. The basic premise of the theory is
that these needs are not innate but develop through an
individual's cultural environment and life experiences and can
be measured and developed through targeted programs.

According to McClelland, all three needs are present in
every person, but in different proportions, and the dominant
need fundamentally determines an individual's behavior,
decisions, and career choices.

1. Need for Achievement (nAch): Individuals with a
dominant need for achievement are highly motivated
to perform well. In higher education, these individuals
perform well in independent research tasks and
competitive situations and are motivated to excel in
their work. They are characterized by:

»  seeking challenging tasks,

* anattraction to measurable goals,
«  preferring personal responsibility,
»  need for feedback and success.

2. Need for Affiliation (nAff): For people of this type,
establishing and maintaining social relationships is
the most important thing. In higher education, these
individuals work well in teams and project-based
learning, and a supportive working environment is
important to them. Their characteristics are:

»  desire to belong to a group,
»  search for acceptance,
+ avoidance of conflict,
»  preference for cooperation.

3. Need for power (nPow): These individuals are
motivated to influence and control others. In higher
education, these individuals often take on leadership
roles in student organizations, mentoring programs, or
later pursue leadership careers. Their characteristics
include:

»  seeking leadership roles,

»  preferring decision-making situations,

» need for status and recognition,

» striving to increase organizational influence.

McClelland's  theory is particularly useful in
organizational practice, as it helps to map individuals'
motivational profiles and thus tailor jobs, tasks, and
development programs to them. Applied in higher education,
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it can help identify the motivational types of teachers and
students and optimize the learning environment.

The results of motivation research clearly show that there
is no universal motivation model that can be applied in all
situations. Individuals' motivation patterns vary significantly,
influenced by personal characteristics, cultural background,
and workplace environment. As a result, modern
organizations are increasingly using complex and flexible
motivational strategies that consider individuals' dominant
needs, development directions, and the dynamics of the work
environment. A personalized approach not only serves to
increase performance but also contributes to the long-term
maintenance of employee satisfaction and commitment.

In his empirical research, Onodi [1] analyzed 3,305
student opinions from Corvinus University of Budapest
between 2017 and 2023. The methodology of the study
consisted of K-means cluster analysis, questionnaire-based
data collection, and open-ended questions. The research
focused on students' attitudes and motivation, with particular
emphasis on how this influences their assessment of the
subject taught by their instructors. Based on the results,
internal motivational factors, such as the desire for knowledge
and the need for development play a dominant role, but
external reinforcements (e.g., recognition, grades) also have a
significant impact. The research highlighted that teachers'
motivation and methodological openness have a direct impact
on student satisfaction, which in turn affects teacher
performance evaluations. The motivational dimensions
examined, performance, power (e.g., instructor influence,
recognition), and affiliation (e.g., instructor-student
relationship), are closely aligned with McClelland's three-
need theory. The motivational profile of teachers can be
interpreted along these three main motives, which
significantly influence teaching effectiveness, willingness to
innovate, and the quality of the learning environment.

The study by Rybnicek, Bergner, and Gutschelhofer [14]
involved 44 participants and aimed to validate McClelland's
need theory in a modern work environment using a new
neuropsychological methodological approach. During the
study, participants received different types of rewards (e.g.,
high income, respectful leadership, prestigious company car)
while their brain activity was measured using fMRI. The
results showed that different rewards activated different areas
of the brain, corresponding to the participants’ dominant
motivational needs. A close match between the reward and
personal needs resulted in stronger neural activation in the
reward system (e.g., putamen, caudate). The research
confirmed that personalized motivational strategies can be
more effective than uniform reward systems. Although the
study did not specifically target educators, the results are
directly applicable to the higher education setting. Teachers'
motivational profiles, such as performance-oriented or
relationship-oriented attitudes, can influence how they
respond to different forms of recognition. The study supports
the idea that professional feedback and development
opportunities that match motivational needs can increase
teacher commitment and performance.

IV. CHALLENGES AND MOTIVATIONAL FACTORS IN
ENGINEERING EDUCATION

A. Pedagogical and professional challenges of engineering
education

Engineering education holds a unique position within
technical higher education, as it must simultaneously meet the
demands of scientific rigor and practical relevance. The goal
is not only to transmit theoretical knowledge but also to
cultivate problem-solving abilities, systems thinking, and
innovation skills.

Rapid technological advancements, particularly in areas
such as artificial intelligence, automation, and digital design,
pose continuous challenges for educators. Instructors must not
only keep their professional expertise up to date but also adapt
and evolve their teaching methodologies to align with the
changing industrial landscape.

Project-based learning, laboratory work, and assignments
rooted in real-world industrial problems play a central role in
engineering education. These approaches not only help
develop professional competencies but also enhance student
motivation, especially when tasks are challenging and clearly
connected to future workplace scenarios [15].

A major pedagogical challenge is the diversity in students'
prior knowledge and learning experiences. While some arrive
with strong foundations in mathematics and logical reasoning,
others struggle with abstract thinking or technical language.
Moreover, many students lack effective learning strategies, as
their previous educational environments may not have
required independent study, structured work habits, or deep
conceptual understanding.

Supporting the development of these skills during
university studies is essential. This requires intentional
pedagogical support, differentiated instructional methods, and
considerable patience from educators [16]. Addressing
learning difficulties, sustaining motivation, and guiding
individual learning paths are among the most complex tasks
in engineering education. These responsibilities demand not
only subject-matter expertise but also psychological insight
and pedagogical sensitivity from instructors.

The role of teachers in engineering education has
undergone significant changes in recent decades. Teachers are
no longer just knowledge transferers, but also mentors,
facilitators, and professional partners. The rise of digital tools,
Al-based learning environments, and online platforms
requires new competencies from teachers: technological
proficiency, digital pedagogical sensitivity, and flexible
learning organization skills.

B. Motivational factors in engineering education

Motivation plays a central role in the professional
engagement of university instructors working in engineering
education. In a constantly evolving technological
environment, educators are expected to remain adaptable,
innovative, and committed to both their academic discipline
and their students. Their motivation is shaped by a
combination of internal and external factors, which together
influence their effectiveness, creativity, and long-term
dedication.

Internal motivation, such as the pursuit of professional
growth, the satisfaction of contributing to student
development, and the personal fulfillment derived from
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teaching, is essential for fostering innovation and resilience.
At the same time, external motivators, including institutional
recognition, access to research opportunities, and prospects
for career advancement, also play a significant role in
maintaining sustained engagement.

The motivational dynamics of engineering educators can
be understood through McClelland's three-need theory [13],
which identifies achievement, power, and affiliation as
fundamental psychological needs. These needs are reflected in
various aspects of academic life. Professional autonomy, for
example, is a key motivational factor that allows educators to
design their own teaching methods, select course content, and
determine assessment strategies. This autonomy supports the
need for achievement by enabling instructors to pursue
excellence and implement their pedagogical vision.
Recognition from students, colleagues, or institutional
leadership reinforces the need for power by enhancing the
educator's influence and status within the academic
community.

Institutional support is also a decisive factor in shaping
motivation. When universities provide access to modern
infrastructure, professional development programs, and
opportunities for research and innovation, they help satisfy
both achievement and power needs. Such support encourages
educators to experiment with new approaches, engage in
continuous learning, and contribute to the advancement of
educational practices. These opportunities also promote self-
actualization, which is a deeper form of intrinsic motivation
and a key element of long-term professional fulfillment.

Student feedback contributes significantly to teacher
motivation. When feedback is constructive and focused on
development, it offers valuable insights into the effectiveness
of teaching and strengthens the sense of affiliation by fostering
a feeling of connection and shared purpose. Furthermore,
when educators witness the long-term impact of their work on
students' professional growth and success, it reinforces the
meaning of teaching and strengthens their professional
identity.

In summary, the motivation of engineering educators is
shaped by a complex interplay of personal aspirations,
institutional conditions, and interpersonal relationships.
Supporting these motivational factors is essential for fostering
innovation, maintaining commitment, and ensuring the
continued excellence of engineering education.

C. Balancing Quality, Retention, and Evaluation in Higher
Education

University lecturers today work under considerable
pressure, particularly due to the problem of student dropout
rates in higher education institutions. The primary goal of
lecturers is to minimize dropout rates while ensuring high-
quality education and the transfer of relevant, applicable
knowledge to students. Although the educational process is
influenced by several other factors, this analysis does not
discuss them in detail.

The system of performance-based evaluation of teachers
has been at the center of higher education discourse since the
early 2000s [1]. At the end of each semester, students are
regularly asked to evaluate the work of their teachers. The
questionnaires measure teacher performance on a scale of 1 to
5, where 1 is the lowest and 5 is the highest rating. However,
this feedback mechanism can also be interpreted as a form of

external pressure on teachers, as the evaluations can affect
their professional reputation and career advancement.

Lantos Ranki [17] points out that "students are happy to
learn when teachers are happy to teach". This statement
emphasizes that the motivation and professional satisfaction
of teachers has a direct impact on students' willingness to
learn. Encouraging teachers, especially in the direction of
lifelong learning and methodological renewal, is essential for
maintaining quality education. The attention and interest of
students and effective cooperation between teachers and
students are among the most important sources of teacher
satisfaction.

The learning environment, the teaching methods used, the
nature of the curriculum, and the personality of the teacher all
play a key role in motivating students. At the same time,
research also shows that student evaluations can be distorted,
especially in cases where students are dissatisfied with their
own performance or have not put enough energy into their
studies yet still expect high scores. Therefore, student
feedback should be treated with caution when evaluating
instructor performance, considering the subjective factors that
may distort the evaluation.

Another challenge for teachers is that the primary and
secondary education system has undergone significant
changes in recent years. Students entering higher education
often come from difficult family backgrounds and have
different skill sets than in the past. In addition, the number of
students requiring special treatment is also increasing in
higher education, which requires special attention from
teachers. As a result, teachers need to pay increased attention
to teaching learning techniques, such as developing note-
taking skills. With the spread of the digital environment,
reading comprehension problems are becoming more
common, which are already being noticed in primary
education and are being addressed with targeted programs.

V. CONCLUSIONS

The aim of our research was to explore the role of
motivation in education, with particular emphasis on the
higher education environment. Based on an analysis of
previous studies, we examined internal and external
motivational factors, as well as four classic motivational
theories (Maslow, Herzberg, Deci—Ryan, McClelland), which
we associated with relevant empirical and theoretical research.

Based on the results of the study, it can be concluded that
both internal and external motivation are essential for
educators to be able to perform their educational tasks in an
authentic, up-to-date, and high-quality manner. The role of
internal motivation is particularly important, as it ensures
long-term commitment, professional development, and a
willingness to innovate. Herzberg's two-factor model is still
relevant today, as it points out that financial rewards alone are
not sufficient to maintain long-term employee motivation and
that work has a deeper, personal significance for the
individual.

A lack of motivation can lead to burnout, which
jeopardizes not only teaching performance but also, indirectly,
student achievement. University management has recognized
this risk, and in recent years there has been a growing number
of institutional initiatives aimed at strengthening external
motivational factors. These include forms of professional
recognition, research and continuing education opportunities,

207/ 243



AIS 2025 20th International Symposium on Applied Informatics and Related Areas

and institutional practices that support faculty autonomy.
These initiatives contribute to ensuring that faculty members
have an appropriate working environment that supports
professional fulfillment and prevents burnout.
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