

  education-13-00352




education-13-00352







Educ. Sci. 2023, 13(4), 352; doi:10.3390/educsci13040352




Article



Student–Teacher Role Reversal at University Level—An Experience in Naval Engineering Education



Héctor Rubén Díaz Ojeda 1[image: Orcid], Francisco Pérez-Arribas 2 and Julio Pérez-Sánchez 3,*[image: Orcid]





1



Instituto Universitario de Sistemas Inteligentes y Aplicaciones Numéricas en Ingeniería, Universidad de Las Palmas de Gran Canaria, 35017 Las Palmas de Gran Canaria, Spain






2



Escuela de Ingenieros Técnicos Superiores Navales (ETSIN), Universidad Politécnica de Madrid (UPM), Avenida Arco de la Memoria SN, 28040 Madrid, Spain






3



Departamento de Ingeniería Civil, Universidad de Las Palmas de Gran Canaria (ULPGC), Campus de Tafira, 35017 Las Palmas de Gran Canaria, Spain









*



Correspondence: julio.sanchez@ulpgc.es







Academic Editor: Kelum Gamage



Received: 20 February 2023 / Revised: 21 March 2023 / Accepted: 25 March 2023 / Published: 28 March 2023



Abstract

:

The European Higher Education Area encourages a substantial change in the roles that students and teachers play at university. Student participation in the learning process should be primarily active, while teachers should adopt a guiding and mediating position. This paper describes a learning experience where an evolution of the roles of the trainers and learners is proposed. This methodology was implemented in the 2021/2022 and 2022/2023 university courses on the Bachelor in Naval Engineering. Students taking these courses are enrolled in the last year out of four of their Bachelor’s and are given the task of changing their role from students to teachers by teaching a lesson. No previous knowledge about the lesson is required; therefore, this learning activity is a double challenge for the students, as they must, on the one hand, learn a new topic and, on the other hand, be able to explain the topic to their colleagues. Surveys related to the activity and the classmates’ performance were carried out once the activity was completed. The results of the surveys show that students acquire technical knowledge more easily than traditional class and strengthen different skills, such as their self-esteem and communication ability. Additionally, the activity indicates the importance and necessity of boosting their autonomous work capacity, since they will be confronted with similar duties in their professional career. Finally, the proposed activity also reduces students’ boredom in subjects that they are initially uninterested in.
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1. Introduction


The implementation of the European Higher Education Area has led to a change in the educative model in European universities [1]. The new teaching–learning paradigm implies a more active participation from the student in the educative process [2], while the teacher becomes an orienting and guiding figure in the academic formation [3]. Recent methodologies, such as flipped classroom [4], project-based learning [5], problem-based learning [6], computer applications [7], or gamification [8], have been applied on numerous occasions with satisfactory results. Furthermore, one of the main topics of interest in the teaching context should focus on the improvement of teaching quality, making the lessons more dynamic and attractive to students [9,10,11,12]. Therefore, the actual inclination to develop research and methodologies that evaluate the negative evolution of scholar failure [13] is showing the constant growth of student’s disenchantment with higher education. Therefore, there is a rise in studies and methodologies that consider this matter due to the negative evolution of scholar failure [13] that shows a constant growth of student disenchantment with higher education. In recent decades, many proposals have been written that are concerned with the quality of teaching in universities, but there are still many situations that should be evaluated; for instance, it would be useful to examine the career perspectives of students who do not see a Bachelor’s as the best option for getting a better job or the need for the previous studies to be updated and their adaptation to university [14,15]. However, in the university context, we are preparing students not only from a theoretical but also a practical perspective. Some students will have to cope in their future professional careers with situations that have a high degree of responsibility, particularly if they are part of engineering works. For this reason, it is important to focus not only on their theoretical background but also on their ability to manage technical skills. To learn these skills, the use of theoretical and practical lessons must be combined and boosted for better quality in higher education. It is essential to promote the students’ participation in the teaching process [1,16]. However, sometimes it is not possible to go to a lab or set up participative activities using audiovisual tools [17] or new social media platforms [18,19,20,21] helpful for a better lesson explanation rather than a traditional class. Although the role of the student in the learning process is increasingly important, the teacher’s behavior is also decisive. Lecturers play an essential role in education, not only teaching the subject syllabus but also encouraging students to learn [22] using self-regulated learning to promote transversal skills and self-responsibility [23]. In this situation, a deeper role of the teacher in the learning process is required.



Engineering studies demand practice and thinking more than just studying [24]. Therefore, it is necessary to focus on technical teaching at university. Most of the engineering problems require comprehension, analysis, reasoning, and considerable practice. Indeed, today’s world of work requires engineers who are able to learn and solve problems for themselves and have a strong technical basis [25]. Within this context, the University of Las Palmas de Gran Canaria (Spain) offers the Bachelor’s in Naval Engineering. This Bachelor’s, which lasts four years, has two different branches: marine structures and propulsion systems. The branches must be chosen in the third year of the Bachelor’s. The last year is divided into two parts; one part consists of developing the final year project and industry practices, and the other part contains some theoretical subjects. During the last year, the theoretical subjects are developed in the evening. This schedule is thus organized since students must develop their practical training in companies during the mornings. All of this implies that the students must be self-sufficient and organized in their last year of their Bachelor’s, which results in extra pressure to pass the remaining subjects, develop and defend their final Bachelor’s project, and successfully finish their training in companies. Therefore, the students must work daily in their final year of their Bachelor’s for more than 8 h a day during some periods.



The situation stated here can cause the students’ interest to decrease in some theoretical subjects that they consider irrelevant, since they prioritize the final project. Students decide ultimately to consider some of the subjects as goals that must be passed more than valuable knowledge that they can acquire [26]. In the case study, one of the subjects students treat this way is Naval Shipbuilding (NS). This subject is placed in the fourth year and in the marine structures branch. The student learns the origin and evolution of ship building and the most remarkable periods and discoveries in shipbuilding history. The process of how a ship is built is also explained in detail. Finally, the operation and maintenance of a ship during its lifecycle is described. As can be appreciated, this subject is fundamentally theoretical. Therefore, the student must memorize the provided theory notes for passing the final exam. In traditional lessons in university, a student’s participation has commonly been reduced to their presence [27], but, as stated previously, recent studies promote the use of active methodologies to improve understanding and information retention [28]. Regarding the NS subject, the lecturer observed that interest in the subject decreased as the subject was developed. The students’ interest and behavior in the subject progresses through the following stages:




	
First stage. At the beginning of the course, the students began motivated, asked questions and did not miss many classes (90% average attendance). It should be clarified that attendance is not compulsory but gives an extra point in the final mark. Students are only attending the theoretical class and have not yet started their final Bachelor’s project or their company training. During this period, the lecturer asked students to read different news sources about the subject for the next class discussion. Between 80 and 90% of the students read the articles and participated in the class discussion.



	
Second stage. After the first month out of a four-month class period, the students’ attendance decreased by approximately 10–20%. In this stage, only a few questions were asked in class and the students did not seem to be interested in the subject. Homework was only developed by 40–50% of the students. The students have started their final projects, so the pressure has increased and time for the rest of the subjects has decreased.



	
Third stage. During the last part of the course, most of the students did company practices in the morning, usually from 8 a.m. until 2 p.m., and they took the university lessons from the afternoon until the evening. The students missed many classes, and their attendance was random but less than 60%. They do not seem to be focused on the class, and most of them admit that they feel tired and stressed because of the “lifestyle” of the last course. They also indicate that the classes are very late (7–9 p.m.), so they cannot focus on the lesson adequately because of the physical and mental fatigue.



	
Fourth stage. Approximately two weeks before the course ended, the students were completely disconnected from the subject. The teacher asked questions about the latest class, and less than 40% knew the answer. Indeed, when a non-informed test was carried out including simple questions about previous lessons, 100% of the students failed.








These four stages representing where a student can be during their immersion in the subject are represented using a flow chart, which is defined by [29,30], where the holistic sensation of people is presented (Figure 1). The purpose of the lesson is emphasized, indicating that the student should learn more skills without suffering either anxiety or boredom. Those feelings are the extreme feelings that a student should suffer and they are indicative that something is not working properly. However, this figure represents the sensation that students are “feeling” their way through the subject and plotting their decrement of interest, a lack of pressure, and the minimum required skills.



All this leads the lecturer to reflect on what has produced the change in students’ attitude throughout the course from Stage 1 to Stage 4. Everything suggests that students are overloaded with their final project and the company training, which results in them becoming only interested in passing the subject. To change this situation, all of these negative aspects must be evaluated, and a solution should be provided.



In recent years, interest has increased in the 1980’s concept “To teach is to learn twice” [31], and considerable research has been undertaken on this concept. In the 1970s, Goldschmid et al. [32] described the first experiences of peer teaching in the university environment, where discussion groups led by professor assistant students helped other students debate activities or prepare exams. Having a student prepare a lesson for the rest of the class was first introduced by Jean-Pol Marti in the late 1980s regarding learning French as a foreign language. This activity began to also be widely used in universities at the end of the twentieth century [33]. The student not only learns how to teach but also develops communicative competence and complex thought skills [34]. The use of peer teaching in university is currently associated with different degree programs, such as medicine [35,36,37], environmental sciences [38], geospatial technologies [39], or biology [40]. In the field of engineering, the international literature is replete with examples [41,42,43,44]. To our knowledge, there are no previous experiences in naval engineering and in a predominantly theorical subject. Furthermore, having a student prepare a lesson for the rest of the class might help them overcome the above-described stressful situations that occur in the last months of the last course of their Bachelor’s, and it will motivate them to focus on particular subjects [45].



Based on our previous experience and the results of previous research, in this paper a cooperative learning methodology based on peer learning is introduced and analyzed in the naval engineering context. This methodology was used in the 2021/2022 and 2022/2023 courses of NS. The proposed methodology attempts to strengthen professional development in the class and keep the students interested in the lesson. Furthermore, this methodology will reinforce other transversal competences, such as students’ leadership capacity, autonomous work, and communicational abilities.




2. Methods


2.1. Methodology


2.1.1. Traditional Classes


The traditional education system mainly focuses on memorizing, fostering a repetitive education instead of an active and participative one [46]. The student tends to be considered a recipient to transfer knowledge to rather than a future professional who will use the tools the university provides them with during their time in academia. The college students in traditional classes (Figure 2) gather information from the teacher until their examinations, when they try to reproduce the information with the highest accuracy [47]. To evaluate the effect of the proposed methodology on the students in comparison to traditional classes, two tasks which consisted of the presentation of different issues were carried out before and after the development of the proposed methodology by each student. The first task was performed on the basis of lectures led by the teacher, and the second task was conducted according to the proposed method, described below. Both tasks were evaluated and are compared in the results section.




2.1.2. Proposed Class


This subsection provides a description of the methodology used in class. The proposal carried out in this research attempts to show evidence that there is an improvement through student involvement in the learning process. The way of obtaining this goal is by converting students in lectures for a short period of time where they must explain the lesson. The students are informed that the activity will be evaluated but will not be considered for the final qualification. In this way, the added stress of marks [48] can be avoided and the student can focus only on the activity evolution. The activity was performed by 90% of the students in the 2021/2022 course and by 100% of the students in the 2022/2023 course. Additionally, the students could withdraw from the activity at any time.



The proposed methodology is intended to drastically change the learning process and the expected acquired skills, avoiding the boredom described in Figure 1 for a more participative learning process. Figure 2 summarizes the proposed class proposal versus the traditional class. In the new proposal, the student plays an important role as the first actor in the teaching and learning process. As shown in Figure 2, students must prepare the lesson and research the topic, while in traditional classes the student was just a lesson listener. This change in the class process involves the students participating actively in the learning process, since they must master the subject in order to teach it. The students’ motivation increases since they play an important role in the class course, which makes them feel like an important part of the process rather than just a person being evaluated.





2.2. Methodology Description


The proposed methodology can be divided into different parts:




	
Group creation. This is performed in the first class of the activity. A general view of the development of the activity is also introduced. The class is divided into two groups, which halves the number of students.



	
Period of preparation. One week is provided for autonomous work preparation. Students must search, classify, and study the topic. It is indicated that they can use whatever resource they might need to explain different topics and that they can use a free explanation system. Furthermore, two hours of the class are used to discuss personal doubts about the activity.



	
Mixing groups. On the day of the explanation of the different topics, random groups are formed. Those new groups are made with one student from the previous groups that halve the class. Therefore, the new group is based on two students, each with a different topic.



	
Teaching lesson. Both members of the group explain their lesson. They are given 30 min for the explanation plus 15 min for questions.



	
Partner evaluation. After the teaching activity, a short test of 5 min is carried out by the student who acted as a student, evaluating the other student’s class development while he was acting as a teacher.



	
Test 1. A general test with simple questions about both topics is undertaken after the students’ partner evaluation.



	
Teacher explanation. In the class following the activity, the teacher comments on the most important aspects of the two topics. Questions are answered, and mistakes from Test 1 are solved.



	
Test 2. The state of training is assessed through a second evaluation.



	
Satisfaction survey. After Test 2, a questionnaire about the activity is completed.








Students do not know the dates for Test 1 until they reach the point of the test. This way, this methodology’s learning process can be compared with classical learning, where the student studies information by heart at home. Figure 3 presents the methodology described, which was developed to evaluate student–teacher role reversal.




2.3. Sample


The NS students are mostly aged 21 to 25 years old and do not have previous work experience. NS is a specific subject that is only selected by one branch out of two. The number of students is adequate (below 15 in both academic years) for the implementation of this procedure because it makes it easier to control either the development or the results. Additionally, students do not have any previous connection with the subject or the subject topic.




2.4. Procedure


2.4.1. Topic Selection


The proposal outlined in this paper was performed at the University of Las Palmas de Gran Canaria in Spain. The Naval Engineering Bachelor’s has been declared by the university as strategic, meaning that it is relevant for the geographical and professional aspects in the region. We aimed to investigate how theoretical engineering subjects could be more interesting and participative. Finally, we chose NS for this research, mainly due to the teaching hours, the theoretical content, and the low level of interest generated among students in previous academic years. Large lectures have been previously assessed in similar experiences by other researchers with good results [49,50]. As stated previously, this new experience was developed during two academic courses (2021/2022 and 2022/2023) with different students. The proposed topics of both courses were changed to evaluate if the methodology was reproducible regardless of the issues. Table 1 shows the details related to the topics by course and group. The topics in the 2021/2022 course were based on accessible knowledge through books and websites. This information could be identified as “classical” since it was published more than 10 years ago. The topics presented in the 2022/2023 course were based on information published recently, one year ago. To develop this task, the lecturer provided the student with different sources of information, such a websites, books, YouTube videos, and a powerpoint model for developing the presentation.
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Table 1. Group topics for 2021/2022 and 2022/2023 academic years.






Table 1. Group topics for 2021/2022 and 2022/2023 academic years.





	Group
	Topic
	Aim





	Group A 2021/2022
	U-boat XXI (Figure 4)
	Provide information about the building of the German Second World War Submarine



	Group B 2021/2022
	Ship Work Break-down Structure (SWBS)
	Explain the use of a system oriented to describe the shipbuilding products



	Group A 2022/2023
	Building shipyards in Asia
	Provide information about the most relevant shipyards in Asia during 2021



	Group B 2022/2023
	Building shipyards in Europe
	Provide information about the most relevant shipyards in Europe during 2021
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Figure 4. Example of U-boat XXI building topic extracted from students’ presentation [51,52]. 






Figure 4. Example of U-boat XXI building topic extracted from students’ presentation [51,52].
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2.4.2. Group Distribution


The class was divided into two proportional groups to develop this activity. The groups were formed alphabetically. One half of the students constituted Group A, and the rest of them formed Group B. Each member of Group A was paired with a member of Group B who was randomly selected for the lesson explanation. During the 2 years of methodology implementation, there were less than 15 students, which allowed the students to better understand the proposal and the different issues related with the activity. In this context, the distribution was better controlled by the lecturer.




2.4.3. Topic Preparation and Oral Presentation


Despite oral presentation skills being deemed of extreme significance in the modern world of work and employers requiring highly communicative candidates for entry-level posts [53], engineering education has usually overlooked teaching these skills [54]. The content of the educational program in engineering is usually quite broad, and teachers do not have enough time in class to develop communication skills even though these skills are required in the students’ career [55]. To rectify this issue, students were provided with ideas, tips, and tools on the things “to do” and “not to do” in their topic preparation. Before the activity began, different digital resources, such as digital whiteboards, videos, or web links were described and explained by the lecturer. It was also emphasized that the presentation should be clear and focused on the main aspects of the topic. Furthermore, students were forbidden to read any notes during the oral presentation in order to ensure that the lesson was fully understood by the speaker [56], since in previous tasks, the students were accustomed to reading out segments which were transcribed from books or manuals text (Figure 5a). Furthermore, some rules related to exposition time for question time and activity format were also provided. For instance, the suggested presentation format is shown in Figure 5b. The main goal of the instructions detailed here was the correct development of the activity with a minimum quality. This requires that the students develop 30 min of speech in a clear and intelligible way. They were encouraged to perform this activity as if they were a professional lecturer or engineer presenting a project.




2.4.4. Partner Evaluation


At the end of each lesson explanation, the member acting as a student must evaluate the student who plays the teacher’s role. The students are informed of this a few minutes before the beginning of the activity. Most students were nervous, leading to a greater interest in the activity. The evaluation consisted of six open-ended and quantitative questions. The questions were the following:




	
PE1. Was the lesson well explained?



	
PE2. Did the teacher (relative to the other member group student) clearly solve any doubts?



	
PE3. What would you suggest to the teacher (relative to the other member group student) for improving their presentation?



	
PE4. From 1 out of 10 (1 being the worst grade and 10 being the best grade), assess the quality of the other member’s lesson.



	
PE5. From 1 out of 10 (1 being the worst grade and 10 being the best grade), evaluate the clarity and understanding of the other member’s answers to your questions.



	
PE6. From 1 out of 10 (1 being the worst grade and 10 being the best grade), evaluate the teacher’s preparation for this activity.








All the questions were raised to quantify the level of interest and study developed by the student who plays the role of the lecturer. The open questions attempted to identify the weaknesses of each student, and the quantitative ones were used as a more specific evaluation of the lecturer.




2.4.5. Test 1


Once both groups had acted as teachers and had been evaluated individually by the other student, a test that included both topics was given. The goal of this test was to assess the degree of knowledge acquired by the students during the development of this activity. The questions about the most important issues of each topic were simple. Most of them were included in the students’ oral presentations while they were developing this activity.




2.4.6. Test 2


After Test 1, the two topics used in the methodology were re-explained by the lecturer. The idea is to re-enforce the principal aspects of the topic and solve doubts that may appear. After this explanation, a new test with short and conceptual questions was undertaken. The students’ progress regarding the previous test was identified in this second exam. The students had an extra week for the preparation and studying for this test.




2.4.7. Satisfaction Survey


To conclude the activity, students were asked to complete a questionnaire about their impressions of the activity. This questionnaire is called a satisfaction survey because its purpose is to identify the strengths and weaknesses of the activity from the students’ point of view and to get the students’ impressions. The survey includes open questions that were not compulsory to answer. The questions were as follows:




	
HS1. Was this way of learning interesting to you?



	
HS2. Would you change something from this methodology?



	
HS3. What difficulties did you face with this activity?



	
HS4. What was the easiest part of the activity?



	
HS5. Free comments about this activity.









2.4.8. Data Analysis


Different analyses were carried out to quantify the effect of the new proposed methodology in the class. First, the results of the different surveys and tests were statistically analyzed, categorized, and grouped to provide a framework for the assessment and improvement of the teaching experience. Then, compulsory Test 1 and Test 2 were held with other optional questionnaires to quantify the results. Some students decided not to answer them. From these analyses, we hoped to see if a change of attitude, interest, and results appeared.






3. Results


In this section, we describe the results obtained by the students.



3.1. Participation


We achieved in both academic courses, 2021/2022 and 2022/2023, 100% student participation. Although some of the students initially showed their doubts about the new activities, they were eventually encouraged to take part in the proposed methodology because they considered the new activities to be more dynamic, attractive, and entertaining compared to previous traditional classes.




3.2. Task Comparison


The marks obtained from the first task, based on the traditional classes, were 5.30 ± 3.08 and 6.14 ± 1.18 (out of 10) in the 2021–2022 and 2022–2023 academic years, respectively. The same groups were also evaluated following the proposed methodology, and they improved their scores in the second task, following the new methodology described, with results that varied from 8.65 ± 3.05 in 2021–2022 to 8.30 ± 0.36 in 2022–2023. These results can also be seen individually in Figure 6, where one student’s grades are presented for two different methodologies, the traditional and the proposed one.



According to the results, it seems that the proposed activities increased the students’ marks by two points (out of 10) on average. Although we found major differences between both academic years in the first task, the standard deviation was also reduced in 2022–2023 by over 0.80 points when performing the second task. Moreover, the high differences in the first task (1.84) were drastically reduced (0.35) in the second task between the two consecutive academic years. These results indicate that the new methodology not only improves the average marks but also achieves a more homogenous group. Furthermore, to test the significance of the differences in the results for the tasks following the proposed methodology and the conventional traditional class, we performed a one-way ANOVA test using SPSS. As shown in Table 2 and Table 3, the p-values obtained for both academic years were below 0.05, which means that it was impossible to deny that the two samples (student-centered and teacher-centered tasks) had the same median for a significance value of 0.05.




3.3. Partner Evaluation Results


The results are summarized in Table 4.



Based on the results presented in Table 4, it is appreciable that the students took seriously the preparation and the development of the activity, which suggests a high level of maturity and responsibility. The greater interaction between classmates strengthened relationships in the class, which improved the social environment and made sessions by students more attractive. Furthermore, students remarked that they detected some nervousness in their colleagues when they were acting as a teacher. This nervousness sometimes diminished the quality of the explanation. They were also surprised by the different resources used by other colleagues during the class. Some of them tended to use several videos, others used graphs, and others even interacted with their colleague, asking questions about what he/she was explaining.



In summary, every student conducted the presentation in a different way, showing not only the desired active learning effect but also the enhancement of other competencies, knowledge, and skills [57]. Although the topic was similar for the two group members, each student provided different points of view on the issue and contributed new features of the topic, such as related news, or indirect aspects that were affected, somehow, by the main text. No overlap was identified between the different presentations. Furthermore, it was interesting to see how some of them linked the topic with their final Bachelor’s project. For instance, Figure 7 illustrates how one student showed how the building of a U-boat could be applied to his own final ship project proposing a ship division and its building proposal. Results of the activity at this point show high student preparation of the topic.




3.4. Test 1 and Test 2 Results


All the students in both courses passed both tests. In Test 1, the average result was 7.5, and in Test 2, it was 9, which demonstrated very satisfactory marks in NS. It was a great success that all the students could pass Test 1 without additional studying, just with the explanation given by their partners. This is important, not only because their preparation was fairly good in all cases but also because the students learned from their partners, and they showed interest in the others.



The increase in the marks in Test 2 for most students was attributed to the doubts solved by the lecturer and the studying time. This is the only new parameter that changed between Test 1 and Test 2. The students tended to ask more questions compared with traditional classes due to greater confidence in their partner, showing their real interest in the topic.




3.5. Satisfaction Survey


The results of the satisfaction survey (Table 5) provided valuable information about the impressions of the students and made evident that most of them appreciated this methodology in their learning process. However, some concerns about time preparation were found. This might be related to the fact that students were practicing in companies during the morning; therefore, their time was limited. Other students were just studying subjects from previous courses or doing their final projects. Almost half of the students were not comfortable with public speaking, despite being in the last Bachelor’s course, and despite the fact that all the subjects from previous academic years consider clear and efficient oral communication to be a basic transversal competence.





4. Discussion


The proposed methodology highlighted that the students felt interested and motivated when involved in new activities [58,59] and that their participation and greater representativeness were also fundamental for the success among them [60]. The lecturer received emails from around 20% of students asking questions about the activity, and half of the students went to the lecturer’s office for tutorial advice. This situation was new for both students and the lecturer because the students did not interact with the lecturer in this way while classic lessons were developed. The doubts were mostly about novelties or curiosities that the students found during the preparation of the activity. A relevant aspect that the lecturer realized in this process was a lack of self-esteem and confidence in the students’ work. These feelings occurred mainly because they faced an activity for the first time at the Bachelor’s level where they were responsible for good performance. Despite these feelings, this attitude changed noticeably throughout the activity’s execution. We also noticed that increasing the relationship between lecturer and student highly improves students’ self-esteem and academic performance, which aligns with previous research [61].



The improvement of the students’ marks was very meaningful in both courses, reaching differences over two points. Better academic performance with similar experiences was also highlighted in previous research [62,63,64,65]. Likewise, the standard deviations were lower with the proposed methodology, ensuring a better overall level of the class, which [25,66] also indicated. As pointed out by Hanson et al. [67], students who are at a similar intellectual level provide a more productive interaction than teacher–student lessons, leading to greater understanding.



The proposed methodology enhanced not only the students’ marks but also the class environment. The students were forced to increase their relationships both in the preparation of the activities and also in the public presentation of the issues. This change of relationship resulted in more comfortable and engaging sessions and strengthening bonds of cooperation between classmates. This fact was also highlighted by previous studies in higher education [67,68,69]. Besides the easier acquisition of new knowledge, other benefits that were detected in this study have been highlighted by other authors: increasing attendance [70], leadership [71] and other professional engineering skills [72], autonomy and time optimization [73], technology utilization [74], and even anxiety reduction [75].



Results also indicate that this kind of activity is important to re-enforce students’ confidence and autonomous work. Most of the students mentioned in this paper became engineers 6 months after passing this subject, where they needed to face new tasks and professional demands and carry them out leading a group of workers from different disciplines. Therefore, this activity was not only good for keeping them interested in a theoretical subject but also for strengthening some of their skills. Figure 8 illustrates the different skills that the students might achieve by taking part in the proposed methodology.



The largest number of complaints related to the development of the proposed methodology had to do with the nervousness the students felt in public speaking. In Spain, communication skills still represent a major challenge within the university system [76]. Likewise, about one-quarter of the students found that the activity took up time they would otherwise spend on other tasks. The lack of time management and difficulties in study organization were also reported in other research about engineering [77,78].



Although the benefits of this methodology have clearly been positive and enriching, the groups in each academic year were small, and the individual dedication on the part of the teacher was enough to for the whole class to attend. However, more students might hamper the achievement of some of the goals. Furthermore, the profile of students in naval engineering is usually rather homogenous; therefore, future research should focus on other engineering degrees and Master’s studies, where professionals from various sectors are frequently part of the student body. Additionally, further evaluations should focus on more practical subjects, where theoretical content is lower than in this study.




5. Conclusions


The overload of tasks in the last course of the engineering Bachelor’s can certainly diminish the interest of the students in theoretical subjects. Together with the development of the final degree project, this puts high pressure on them. Therefore, the different difficulties faced by a student in their last year makes essential the adaptation of the teaching into a more proactive manner that is focused on the student’s role. The main goal of the methodology described was putting the students at the center of the learning process to attract and maintain their interest in the lessons, empowering them towards a more autonomous and professional profile. The voluntary participation of 100% of the class indicated a considerable interest in the development of the activity. Furthermore, other skills were boosted in this activity, such as an increase in self-esteem. Although some students felt nervous about their presentation, especially about speaking in public, they nonetheless performed highly. Some complaints about the students’ nervousness were pointed out in the surveys, but it became clear that this methodology should be more commonly used to develop and refine other transversal skills.



We also found that this teaching activity encourages the students’ creativity and resourcefulness since they were free to use any kind of methodology in their presentation. This is very interesting because the students are free to develop the activity and expand their curiosity. Indeed, this is a valuable aspect in some professions, where creativity plays an important role, such as in the engineering field. The engineering field is a quite competitive world where future professionals face activities without previous knowledge, which is what makes the proposed activity beneficial, that is, to work on those skills that will be used in future. This skill is not innate, so it needs to be practiced in advance, and the university should take part in training professionals both in knowledge and skills.



In Figure 9, some of the main aspects that are treated in the different methodological classes are presented in a balance figure. In this balance figure, we illustrate that the proposed methodology has fewer drawbacks in general than the traditional one, reinforcing many necessary skills for engineering students. Transversal skills, such as creative work, will be valuable once the students are professionals, which might be an advantage in comparison with other professionals that do not have these skills.



Finally, this methodology has proven to be a good way of engaging the class, making it more dynamic. Therefore, it can be applied to a wide variety of different subjects in other university studies, not only in the engineering field.
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Figure 1. Flow chart of traditional class. The number sequence refers to stages undergone. 
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Figure 2. Comparison between traditional and proposed class models. 
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Figure 3. Research process. 
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Figure 5. Comparison between traditional class (a) versus proposed class (b). (a) describes the Bismarck boat, its importance in the Second World War and its sinking. There is too much text, and the slide is very complicated to understand. The student tends to read the slice. (b) analyzes the situation of the shipbuilding industry in South Korea. This slide has little text and many images, so it is clearer than (a). The students use the slice as reference guide to provide their speech. 
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Figure 6. Spider chart characterizing the marks comparison of traditional/proposed classes for 2021/2022 (a) and 2022/2023 (b) academic years. 






Figure 6. Spider chart characterizing the marks comparison of traditional/proposed classes for 2021/2022 (a) and 2022/2023 (b) academic years.



[image: Education 13 00352 g006]







[image: Education 13 00352 g007 550] 





Figure 7. Building sections in a ship proposed by a student. 
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Figure 8. Key points of the proposed class. 
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Figure 9. Summary comparison of results between traditional and proposed classes. 
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Table 2. ANOVA test (n = 9) for task comparison between traditional/proposed class in 2021–2022 course (df is the degrees of freedom, F is the statistic of Fisher–Snedecor, and Sig. is the significance).
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	Sum of Squares
	df
	Mean Square
	F
	Sig.





	Between Groups
	57.118
	2
	28.559
	7.019
	0.021



	Within Groups
	28.482
	7
	4.069
	
	



	Total
	85.600
	9
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Table 3. ANOVA test (n = 7) for task comparison between traditional/proposed class in 2022–2023 course (df is the degrees of freedom, F is the statistic of Fisher–Snedecor, and Sig. is the significance).
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	Sum of Squares
	df
	Mean Square
	F
	Sig.





	Between Groups
	8.190
	3
	2.730
	49.143
	0.005



	Within Groups
	0.167
	3
	0.056
	
	



	Total
	8.357
	6
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Table 4. Partner evaluation results.
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	Averaged Answers





	PE1.
	90% of students answer affirmative



	PE2.
	70%



	PE3.
	The main concern was the nervousness of the students during the presentation.



	PE4.
	9



	PE5.
	8



	PE5.
	10
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Table 5. Satisfaction survey results.
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	Averaged Answers





	HS1.
	Only one student in the 2 years indicated no.



	HS2.
	About 30% indicated that they needed more time to prepare the activity. Twenty percent indicated that they did not have previous knowledge to develop this activity sufficiently.



	HS3.
	About 80% of the students indicated that the 30 min of speech was complicated.

About 40% of the students indicated that they did not understand some information while they were preparing.



	HS4.
	No relevant information was obtained.



	HS5.
	About 20% complained about the activity. They said that they must spend time developing the activity and that they were busy.

About 40% indicated that they had difficulty speaking in public.
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