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Abstract: Civil engineering is a specific discipline in education due to the complexity of requirements and the rapid technological
changes in practices. The importance of civil engineering education is to provide the well-being of society, socio-economic development
and improve the quality of life. On the other hand, programs in civil engineering can be complex and challenging since they require
knowledge from many different fields such as mathematics, mechanics, structural analysis and others. As a result, students show less
motivation during the class to participate and engage in the learning process. Using Schon’s reflection model on teaching experience
in civil engineering programs and architecture programs, it can be observed that sometimes there is a lack of student motivation to
participate in classes actively. This paper investigates different strategies as a solution to motivate students to engage in class instead
of being passive participants in the teaching process. To enhance teaching experience, a review of the current trends in teaching in the
civil engineering field is conducted. The results show two different strategies for motivating students to participate in the learning
process: problem-solving and gamification. The problem-solving approach is based on solving practical engineering problems with
teacher guidance, through which students obtain the necessary skills and knowledge. Gamification can be shown as using game design
elements to improve the learning experience.
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1. INTRODUCTION

Civil engineering is a specific discipline in education due to the complexity of requirements, and it is directly associated
with people compared to other engineering disciplines [1]. Specifically, civil engineering is based on the basics of
mathematics, mechanics, statics, structural analysis, soil mechanics, geotechnical engineering, fluid mechanics, design,
material science, construction methods, planning, cost control, uncertainty and risk, and sustainability [2, 3]. Furthermore,
civil engineering education focuses on the entire lifecycle of a construction project [4]. The rapid changes due to the novel
technological discoveries and practices add to the complexity of civil engineering education [5].

Figure 1: Megaprojects in China (Hong Kong — Zhuahai — Macau bridge on the left and Shanghai Tower on the right)

The current requirement of civil engineering education is to meet the challenges in the 21% century and to prepare
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graduates for complex mega and giga projects (Figure 1). Overall, the importance of civil engineering and architecture
education is to provide society's well-being, contribute to socio-economic development and improve citizens' quality of
life. Progressively, the demand for well-educated and well-trained graduates in the construction industry is increasing.
Accordingly, graduates must be qualified to become productive workers [4]. Since the construction industry is
competitive, it is essential to identify the key skills of graduates to meet the expectations and needs of their employers.
After graduation, there are various employment opportunities for civil engineers and architects in contractor companies,
designer companies, consulting agencies, contracting agencies, clients, and developers.

For some complex projects, innovative technical and technological solutions would be requested in order to complete the
project. Currently, in the construction industry, there is a trend of developing international construction projects that also
need the adequate professional skills of team members. Since international projects consist of project teams that are
geographically distributed due to the different origins of the owner, designers and contractor companies, their members
should be ready for such ventures. Civil engineers, construction managers and architects need to be prepared to work in
a multinational team, to develop cross-cultural collaboration and communication skills, multinational team management
skills, to overcome difficulties caused by different knowledge and skill levels of team members, to become familiar with
construction materials, standards, and construction methods in foreign countries and diverse access to information and
technologies and difference in time zones [35].

On the other hand, civil engineering programs can be challenging and complex due to the high requirements of knowledge
of mathematics, mechanics, structural analysis and other [6]. Hence, this can be one of the factors that engineering students
are usually less motivated in classes [7]. Secondly, students are used to a teacher-centred style of teaching. Also, studies
have shown that educators in engineering are more likely to adopt a teacher-oriented style [9, 13].

Therefore, this paper aims to contribute to the pedagogy by reviewing the current trends in civil engineering education in
other parts of the World and comparing them with the teaching style in Serbia to find a suitable teaching strategy to
enhance students’ motivation. In pedagogy, motivation for the study is described as a psychological force that directs
behaviour toward effective student learning [8]. By Schon’s reflective model in pedagogy, the teaching process in classes
for civil engineering and architecture students is reflected, and the issue of students’ lack of motivation to be actively
involved in the teaching process, especially in teaching Modules like Concrete structures, is detected. Further, a
comprehensive literature review is carried out to identify the possible teaching strategies that can contribute to improved
motivation during the class.

2. PROBLEM STATEMENT

Generally, lecturers in engineering fields are more likely to choose a teacher-centred approach, which aligns with previous
studies' findings [9, 10, 11]. The teacher-centred approach focuses on the teacher's key role in transmitting knowledge
and sharing knowledge with their students, who are the passive receivers of teaching content [12]. This style of teaching
is common in South-Eastern Europe. For example, the teaching methods at Serbian Universities are focused on the
traditional teacher-oriented approach, where the teacher passes knowledge to students, and student participation in the
learning process is limited [13]. Also, China is well-known for its traditional style of teaching and learning, which was
influenced by the Confucian attitude toward education [14, 15, 16]. According to the Confucian teaching attitude, students
are more passive during class and receive the teaching content (Figure 2). As a result of the traditional teaching style, it
is noticed that students applied a surface-level process as an approach to learning from the class. The surface-level
learning process is shallow since a student directs his attention toward learning content just to memorise it and further
reproduce it [17]. This is an issue in the modern education system. To motivate students, the current trends in civil
engineering education are reviewed to detect suitable strategies for engaging students in the classroom.

Figure 2: Confucius teaching in China
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3. RESEARCH DESIGN AND METHODOLOGY

In this research, the reflection model is applied to reflect and evaluate the teaching strategy to detect possible challenges
and make certain changes in the teaching process. Reflection as a teaching practice is an effective way to consider one’s
own teaching and learn from one's experience [18, 19]. Schon introduced reflective practice in 1983 [20]. Reflection is a
continuous process that enables professionals to become aware of their knowledge base. Since Schon’s introduction,
reflective practice has become a focus of interest and a powerful tool in teachers' education. The reflective practice turns
into a fundamental feature of learning from experience. In addition, it represents an efficient tool in a practice-based
learning setting that enables practitioners to learn from past experiences instead of formal knowledge transfer. The
complex process of teaching involves educators questioning their performance for their own professional development
and to improve it. By reflecting on actions that are taken to improve teaching, teachers are getting engaged in a process
of continuous learning. The experience from reflective practice does not necessarily lead to learning; however, actions
taken to improve the quality of teaching are essential to this process. Practitioners of reflective practice confirmed that it
is a crucial professional development source that combines theory and practice [19].

Further, a systematic literature review is carried out through a qualitative analysis. Content analysis is applied for the
literature review since the review is focused on the pedagogy papers with the aim of enhancing students' motivation in
the civil engineering field. The review process is divided into a few steps: searching for pedagogy papers regarding
motivation, limiting the search using keywords, and identifying strategies for increasing student motivation. The search
is conducted through Scopus and Web of Science. The literature is limited to peer-reviewed articles. The keywords used
for the search are: “students’ motivation”, “civil engineering education”, “how to motivate students in the civil engineering
program”, “active learning”, and “‘student-centred teaching”. The last step is content analysis and identifying teaching
approaches to increase students' motivation.

4. RESULTS

The current trends in civil engineering education show that engineering education is changing from a traditional teacher-
based to a problem-solving learning approach [21]. Also, construction education studies focus more on student-centred
learning, building information modelling, sustainability, active learning, virtual reality and project management [22].
Considering students' motivation, current teaching trends present problem-solving and gamification strategies. The selected
strategies with the corresponding literature are provided in Table 1.

Table 1: Table caption

Teaching strategies Literature
Problem-solving learning approach | [23, 24, 25, 26, 27, 32]
Gamification [33, 34, 36, 37, 38]

The first strategy for motivation is the problem-solving learning approach. Generally, the problem-solving approach is a
strategy based on the questions or tasks prepared by the teacher related to learning outcomes, and students can solve them
by applying their knowledge and analytical skills [23]. A problem-based learning approach is recognised as one of the
strategies in which students are given to resolve problems related to the learning content through the guidance of their
teacher [24]. This strategy is shown as an efficient tool for motivating students in geography classes [25], in the field of
programming [26], language classes [27], and others. Also, this approach can contribute to engaging engineering students
in the learning process. The importance of a problem-based learning approach is highlighted in civil engineering education
since more students were engaged during the class. In addition, they have developed other skills such as problem-solving
skills, independent learning, teamwork, communication and collaboration skills, and critical thinking [28, 29, 30, 31]. Some
of the practical examples are Azam et al. [32], who implemented this strategy in a structural analysis course. First, the
course teacher designs an example of the problem according to the teaching outcome. Students are asked to work in a group
and seek a solution. The structural analysis problem includes the analysis of a single-span truss with one hinge support and
one support, and the other one with two hinge supports. It is expected that students engage in a self-learning process in
order to solve a problem. Through the process, students search for information by themselves and collaborate with their
peers to exchange ideas and information. In the beginning phase, it was difficult for students to solve the problem since
they were unfamiliar with the question. However, it was a very efficient method since the results show that students can be
motivated by complex challenges. The implemented educational approach has provided students with the opportunity to
understand theoretical concepts better and be more confident in solving problems. There were no negative attitudes towards
the approach.

Some of the other activities to engage students during the learning process are: discussions, educative games, case studies,
role-play activities, and others [22].
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Figure 3: Gamification process

The second strategy is gamification, which is becoming a popular trend in higher education. Game-based teaching is
based on the gamifying learning procedure [33], and obtaining new knowledge is similar to a game. Gamification is a
process based on using game design elements to improve the learning experience. Through a game, there is a goal to be
accomplished by following its instructions and rules. Figure 3 depicts the steps in the gamification procedure for
motivating students to participate and engage in the teaching process. The steps in the gamification procedure are
following: (1) setting the reward of the game; (2) setting the clear goals of the game and identifying the knowledge and
skills required; (3) selection of game elements (points, levels, challenges); (4) sense of progression and achievements;
and (5) obtaining the required skills. The practical example of a successful game design-based learning method in a civil
engineering program is demonstrated in the case of the Geotechnical Engineering course [34]. Principally, students have
selected three geotechnical engineering topics, and they have explored these topics beyond textbooks in order to gather
information for the game development process. Hence, students developed games for this research. During game
development, students were motivated to study and learn more about soil mechanics and geotechnical engineering topics.
In addition, the research has shown that students have improved their goal-setting, collaboration, and communication
skills. The other application of game-based learning is in the case of sustainable engineering [36]. Besides civil
engineering, game-based teaching is a popular trend in different engineering fields, such as building services, computer,
mechanical, and industrial engineering [37]. It is noticed that during game-based teaching, learners are encouraged to be
more focused on the analysis of the teaching topic in order to play a game.

5. CONCLUSION

By applying Schon’s reflective model, the lack of student motivation is detected in teaching students enrolled in civil
engineering programs. The lack of student motivation is one of the common issues during the class due to the high level of
mathematics and science. To overcome this issue, two strategies have been detected through the literature review: the
problem-solving approach and gamification. These strategies have been shown to be beneficial for increasing student
motivation towards learning content and engaging them during the class. By implementing this strategy in the class, the
results were positive, and students became more interested in participating in the learning process. Also, the learning
environment has improved with the change of teaching approach and students’ attitude towards class.
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