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Abstract 
How to bring out the best in the students and teach them to be more ambitious in their studies? 

How to deal with a subject not well known but important for all the students' future work? 

How to make students understand that this subject is vital for them? 

How to make students interested in calculations, measurements, careful watching if the results are 
hidden from the view, hidden in the ground? 

The teaching of Geotechnical Engineering in a curriculum for civil engineers is quite demanding because 
the geotechnical engineering itself does not attract attention until a problem occurs: a landslide that 
covers a city, subsidence which opens a hole in a street, a differential settlement which causes 
significant tilting or cracks in a building. Geotechnical engineering deals with the ground which is 
invisible, very heterogeneous, and generally weaker than any building material. There are plenty of 
possibilities to overlook a possible problem - or to make a mistake, but without proper geotechnical 
investigation, without proper knowledge, any civil engineering works are in danger of the future high 
costs needed to repair damages or, even of catastrophic events. Therefore, it is vital to make future civil 
engineers well acquainted both with possible problems and with ways to avoid these problems. 

How to make sure that all the students have proper competences not only after finishing their courses 
but also for their whole working life? 

What we are doing at the Zagreb University of Applied Sciences is giving students colourful information 
on various undesired outcomes of improper work – various cases of landslides, liquefaction, etc. are 
shown in detail – before giving them tools to prevent the problems. We make students to solve the 
problems in every lecture and look for possible problems on their own. Taking photographs and 
describing the situation makes them more and more aware of all the details which should not be 
forgotten. Calculations in various stability etc. exercises make them familiar with some of the solutions. 
And having an opportunity to see a number of important successful engineers and their successful 
projects, may be the most appealing part of the lectures. After such presentations, students are asked 
to make comments and draw conclusions so that the teacher could check the important points and 
students could remember them well. A set of tests and mini-tests, together with other tasks, is concluded 
with an oral exam which is a conversation to round up all the work on the subject. General satisfaction 
with the subject, although it is rather demanding, shows considerable success of this approach. 

Keywords: importance of education, students’ interest, exam, engineering, civil engineering. 

1 HOW TO MAKE THE TEACHERS HAPPY? 
Apart from the obligation to contribute to the science - to recognize phenomena or problems, analyse 
them or offer solutions - or any other field they belong to, university teachers have the obligation to 
deliver their lectures and organize exams and they have great privilege and opportunity to take part in 
the development of the profession and to contribute to the creation of the future engineers, scientists, 
artists or other professionals. 

Having a chance to teach and recognize that students are accepting their ideas, gives a lot of happiness 
to the teachers. Recognizing the success of the students in their future work and life provides even more 
satisfaction. On the other hand, teaching can be tiresome, if teachers are disappointed with the results 
of their students.  

Additionally, in some curricula and for some subjects, it is vital for the students, for the profession and 
for the university, that all the students achieve good results. There are even very popular programmes 
or subjects, also there are universities which attract the best students, there are contents requiring full 
attention of all students. To succeed in this, involving students through the entire semester while 
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showing respect both to the students and to the contents of the subject is one of the safe approaches. 
How having respect gives results is illustrated in some examples in this paper. 

2 HOW TO SHOW RESPECT TO THE STUDENTS? 
Respect to the students can be shown through teachers’ dedication to the teaching, but also by their 
voice, the way they look at the students, and how they listen to them, or react to their comments. By 
frequent encouragements to feel free to ask questions, give feedback, offer suggestions, to contribute. 
Various solutions are shown further in the text. First of those is to clarify that they are respected as future 
professionals through showing them the vision, mission, strategy and goals of the course.  

2.1 Vision, mission, strategy, and goals 
At the very beginning of the first lecture of the Soil Mechanics at the Zagreb University of Applied 
Sciences, the students get an insight into the course and what is expected of them. This is assisted by 
the photos of some alumni and basic information on their successes as shown in Fig. 1. The English 
versions of the Vision, Mission and Strategy and Goals are given in the text.  

 
Figure 1. Vision, Mission and Strategy and goals as presented to the students on the first lecture 

2.2 Vision 
Our students complete the study with success and satisfaction or find other fields in which they may 
work well, with pride and pleasure. Our students find employment and work with excellent results and 
personal joy. Our students represent models for the persons around them, due to their work dedication, 
ethical behaviour and success. Our students work, educate themselves, think, learn, study, develop and 
become wiser step by step.  

2.3 Mission 
We teach the students to be good engineers and valuable members of the society, to recognize the 
problems related to civil engineering and to be able to either solve them, or to find a solution elsewhere, 
or, whenever possible, to avoid the problems, not avoiding thus the responsibility for the safety of the 
lives of the workers and customers, for their comfort and for technological requirements, as well as for 
the costs and deadlines. 

2.4 Strategy and goals 
We make progress through the course with steps of active learning and critical thinking. The students 
recognize the value of new competences and are not only the observers who will get a grade in the end 
– the students participate in teaching. The students are future engineers. 

3 HOW TO SHOW RESPECT TO THE COURSE AND ITS CONTENTS?  
Respect to the course can be given by showing both achievements and developments of the discipline, 
with its illustrative errors and successes.  

In the courses Soil Mechanics and Quality Management, important failures are regularly shown which 
led to advancements in the understanding of the behavior of soil, or structures, or similar, as well as 
cases of successful solutions. Such examples are given as the introductory motivators, or a basis for a 
detailed discussion with the students.  
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For example, soil liquefaction was discussed by Arthur Casagrande already in the 1930s, but only the Great 
Alaskan Earthquake on 27 March 1964, together with the Niigata Earthquake on 16 June 1964, showed why 
we need to research the mechanism of liquefaction. The success or need for further development is obvious 
from the onsets of liquefaction in later earthquakes. Even with the body of knowledge we already have, 
geotechnical engineering, for example, still needs more attention, and geotechnical investigation prior to 
structure design needs to be more careful in standard civil engineering works. The recently built reclaimed 
land had no significant problems in the Great Tohoku Earthquake in 2011, and this shows the success of the 
newly developed methods. However, some riverbanks of the Tone River, for example, had serious problems 
in the earthquake. Many problems occurred under the foundations, on the embankments – as shown in Fig. 2, 
and in the fields in the Petrinja Earthquake in Croatia in 2020 [1]. This is an illustration of the importance of a 
wider application of the already developed understandings.  

 
Figure 2. A crack across and along the levee after the Petrinja 2020 Earthquake. The white secondary 
levee, visible in the distance was built in the first days after the earthquake by the Croatian Waters. [1] 

The damages which occurred in these and other earthquakes illustrate the importance of the students’ 
interest and sense of responsibility.  

4 HOW TO INVOLVE THE STUDENTS?  
Various interesting case histories highlighted with videos and photographs are very welcome by the 
students. Story-like explanations of the interesting projects attract attention of the students and allow 
them to find otherwise sometimes boring theories and formulae to be interesting and worth studying. 
Even more, this is how the new beauties of the profession open up for them.  

Another useful method is giving credits for various students’ activities. Although students may complain 
at the beginning of a semester that there are too many tasks ahead, when we start, little by little, step 
by step, they find short quizzes and problems they get useful in their preparations for the tests and for 
the exam. Some of the comments given at the end of the semester are presented in Fig. 3. 

   
Figure 3. Some typical final comments at the end of semester for the Soil Mechanics in 2019/2020  
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These comments are supported with the comparison of the results on the tests and the number of credits 
collected through the classes as seen in Fig. 4.  

 
Figure 4. Correlation between the success on the tests (vertical axis) and the number of credits earned on 

the classes: mini-tests and problems solved during exercises. Soil Mechanics. 2019/2020 

5 HOW TO INVOLVE THE STUDENTS? GIVING CREDITS FOR VARIOUS 
RESULTS AND CONTRIBUTIONS 

For all the courses analyzed here, Soil Mechanics (3rd semester), Quality Management (7th semester), 
and Advanced Methods in Geotechnical Engineering (8th semester), the students are offered various 
tasks which may lead to at least 100 credits.  

At least the required minimal number of credits, distributed over specific tasks, has to be collected 
through the semester in order to take the final exam. However, with a specified number of credits, the 
final exam may be skipped. For the Soil Mechanics, oral exam is mandatory, as it is considered that 
both the student and the profession deserve a final discussion to complete the course, but the written 
exam may be skipped with 75 credits. Table 1 gives an overview of the distribution of the offered and 
required credits for the three courses. The number of credits has no upper limit, as some exquisite 
essays or seminars may be very valuable: some students present their own work, maybe a rich series 
of photographs with explanations on a landslide, or a report on the flood protection works they took part 
in, or some details from the construction sites they were working on. Even for the tests, additional 
problems may be given for the faster students so the results may exceed the target number of credits.  

Table 1 Number of credits offered and required for each of the tasks in the three courses analysed 

 Soil Mechanics Quality 
Management 

Advanced Methods in 
Geotechnical Engineering 

 offered required offered required offered required  

tasks during semester 15+ 10 40+ 20    

1st test 20+ 10 30+ 15    

2nd test 20+ 10 30+ 15    

3rd test 20+ 10      

seminar paper and presentation 5+ 3     10 
1st complex problem 10 10   12 4 10 
2nd complex problem 10 10   12 4 6 
3rd to 7th complex problems     15 on average 4 7 
total number of credits during 
semester 100 65 100  100 28 7 

number of credits required for 
skipping written exam 

 75  60   50 

number of credits required for 
skipping final exam 

 not 
possible 

 60   50 
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A possible distribution of credits is illustrated in Fig. 5 for the Advanced Methods in Geotechnical 
Engineering, in the year 2017/2018, for student Davor Lovrek Seničić (line 7) who solved all the problems 
and gave very good answers in the questionnaires, collecting 99 credits and finishing the course with top 
mark, 5. The dark colored columns with bold letters are for the individual examples the students analysed; 
some columns are described with the names of the guest lecturers, and the shortened titles of their 
lectures. Thick lines divide the topics for which the credits are summed separately (the first column in each 
set) in order to motivate the students to study various fields in the course.  

 
Figure 5. Overview of the credits earned by one student of the Advanced Methods in Geotechnical 

Engineering in 2017/2018: each of the tasks is given its column, the target value is shown in line 1, the 
average value in line 2, the expected minimum value in line 3, titles and dates of various tasks in lines 4-5, 

data on a student in line 7. 

Soil Mechanics and Geotechnical Engineering are some of the vital subjects in Civil engineering, as the 
lack of competences and overlooking some of the problems may lead to major damages, high additional 
expenses, severe extension of construction works, and, unfortunately, victims.  

6 HOW TO INVOLVE THE STUDENTS? PRACTICAL AND FIELD EDUCATION, 
PROFESSIONAL PRACTICE 

Many of the students get very excited at the construction sites, and at the sites they become more 
interested in the course. Fig. 6 brings three photos out of many made at such visits – always with good 
previews, necessary safety measures, and discussions later on, to make the most of these events.   

 
Figure 6. Students at a landslide and geotechnical investigation site and at a construction site 
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Very important for the development of the students is professional practice – first of which is performed 
at a construction site.  

7 HOW TO INVOLVE THE STUDENTS? MINITESTS AND QUESTIONNAIRES 
In the times before the COVID-19 pandemic, when all our lectures were given in the lecture halls, we 
would share pieces of A6 papers during or at the end of the lectures, asking students to solve a simple 
problem to activate new information and to show how much knowledge they acquired. Additionally, the 
students were asked to give their comments on the class. In the lockdown time, the same has been 
done online, through simple Google forms, with questions on the pace and clarity of the lecture, and the 
amount of new information.  

Asking students repeatedly to evaluate the elements of the lectures, and trying to adjust to their expected 
rhythm, prior knowledge and preferences, help mutual understanding, show the students that they are 
respected, and facilitate their involvement.  

Fig. 7 shows typical responses to the question on the pace of the first lectures of Soil Mechanics – similar 
questions are posed to the students after each of the first 4-5 lectures to make sure we are bonding.  

 
Figure 7. One set of responses to the question on the pace of the specific lecture 

 to be graded from 1 for too slow and 10 for too fast. 

Fig. 8 shows some of the students’ comments given on the organization of a lecture (Soil Mechanics). 

 
Figure 8. Several typical responses to the invitation to comment on a lecture completeness 

 in a Google-form questionnaire (Soil Mechanics). 

Each of the questionnaires ends with an invitation to add general comments or suggestions or questions.  
There are also some simple problems and related questions posed in order to make students check again 
the main points of the new contents, to stress importance of these points, and allow the teacher to 
understand the success of the lecture soon, without delay. 
Problems and questions given in these mini-tests are simple so that neither the answering nor the checking 
of the results require too long time nor effort. An example for the 3rd semester, at the time of the paper, a 
mini-test included sketching a polygon of forces acting on a slice in a slope, where the angles of the forces, 
and their order are easy to check for the teacher. An example at the time of online mini tests is calculating 
the magnitude of a chosen force, which is easy to check in the Google form. In the more mature 7th 
semester course, students are required to write more elaborate answers in a form of an essay, to give an 
opinion or develop ideas around a given problem.  
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The important value is making students think again and again about the important issues.  

In case of the 7th and 8th-semester course, the answers expected are short essays, and students have 
appropriate time for them, or are asked to finalize them after the classes. Such an interruption of a long 
lecture with requests to give an opinion, in a discussion and in writing, makes students more active and 
more engaged, which helps the dynamic of the lecture and its success.  

The important feature is the regularity of these mini tests, and giving credits for the results, as well as 
giving the response, allowing the students to monitor their progress. Colors and graphs are used to 
show also the relative success and to motivate the students to improve, step by step, as in Fig. 10.  

8 HOW TO INVOLVE THE STUDENTS? TESTS 
As good enough results of the tests are required, and it is not possible to get any help from other students 
during the tests, or from crib notes, and as the mini-tests and other tasks prepare the students for the 
tests, the tests are good motivators to be involved in the classes. 

Fig. 9 shows the students of the Soil Mechanics in 2019/2020 during one of the three tests.  

Since the students have been convinced already that they have different assignments, hence there was 
no point in trying to copy from colleagues, no one even tried. Copying from crib notes was minimized as 
the questions were complex enough so that there was simply nothing to be copied. The numerical 
problems were prepared so that it was not necessary to have a calculator – e.g. related to angles with 
tangents 0.1, 0.2,… 0.4 and similar, which could be divided with equally simple numbers, etc. Therefore, 
the students could be asked to remove from the desk everything except for a pencil, a rubber and their 
academic ID card. Having not to think about copying, the students could concentrate on their work.  

 
Figure 9. Students during the third test. Soil Mechanics. 2019/2020. 

An example of the results of the tests for the whole group is shown in Fig. 10 for the course Quality 
Management in 2018/2019.  

 
Figure 10. Distribution of credits for essays given through questionnaires and distribution of test results – 

each test was worth 30 credits – for the course Quality Management in 2018/2019.  

9 HOW TO INVOLVE THE STUDENTS? SEMINARS 
The students of Soil Mechanics are required to write a short seminar paper, on A4 paper, with properly 
indicated data sources, and make a presentation of several minutes. The topic and the sources are 
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selected by the students themselves, but with support of the teacher. This gives a valuable practice for 
writing reports and for various kinds of presentations, but also makes students more interested in the 
course. Many of the seminars are based on the students’ own investigation of the existing landslides or 
floods etc., and these are awarded with much more than the expected 3-5 credits.  

10 HOW TO INVOLVE THE STUDENTS? GUEST LECTURERS 
Occasionally, the teaching process includes distinguished guests who do not wish or do not have time 
to be teachers, but readily present their work to the students. These lectures are open to public, 
preceded in earlier weeks by lectures and exercises allowing good comprehension of the lecture, and 
followed by a questionnaire to test the students’ understanding and giving additional queries to extend 
the knowledge. For the students these are very interesting and exciting lectures, since they refer to the 
valuable projects. Some of the lecturers and lectures are illustrated by Fig. 11, Fig. 12 and Fig. 13. 

 
Figure 11. Poster with an invitation to the lecture of a guest lecturer, Mr Ivan Mihaljević MEng, on the reconstruction of the 
levees after the flood in 2014.; the introductory part to the questionnaire given to the students and the pie-diagram showing 
that 72% of the 61 attendees who filled it were students of the 8th semester, and 28% were students of the 4th semester; Mr. 
Mihaljević, in the middle, on the occasion of receiving his second prize of the Croatian Chamber of Civil Engineers. 

 
Figure 12. Students attending the excellent lecture on the reconstruction of the embankments of the Sava 

river given by Mrs Silvija Puljak, MEng, 19 April 2018. 

 
Figure 13. Three examples of the invitations to the special lectures: one given by Prof. Želimir Ortolan, PhD, on his method 
for landslide analysis and many extraordinary cases, one given by Prof. Ivan Vrkljan, PhD, the former Vice-President of 
the International Society for Rock Mechanics and Rock Engineering, and one given by the dear and regular guest from 
Finland, Mrs. Liisa Larkela, MSc, thanks to the Erasmus+ program; some of the other posters are still online [2] 
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The importance of this kind of lectures may be illustrated by some of many similar comments of students 
given in Fig. 14 and by the words of one of the lecturers, Igor Sokolić, PhD as shown in Fig. 15.  

In the lockdown year 2020/2021 the guest lectures were given via MS Teams, one of them from the 
lecture hall with an online transmission. Various other aspects of the online teaching have been 
presented by Zlatovic & Orlic Bachler [3].  

 
Figure 14. Some of the students’ comments on the Advanced Methods in Geotechnical Engineering. 

 
Figure 15. An excerpt from the analysis of Mr. Igor Sokolić, PhD, at that time the President of the Croatian 

Geotechnical Society, which he gave on the Advanced Methods in Geotechnical Engineering 

11 HOW TO CHECK THE WHOLENESS ACHIEVED? ORAL EXAM 
Traditionally, exams in Croatia consisted of written and oral parts, but, although the oral parts were 
abandoned in some subjects at the time of the Bologna process introduction in 2005/2006, some 
teachers believe that oral exam encourages students to give their best and gives the final opportunity to 
check for weak points and patch them up. The students can choose the time of the exam, among many 
offered terms. Reducing the number of students per term, makes exams more enjoyable. 

In case of the 3nd semester, to save time, groups of students are invited in the same time, and a set of 
questions is given to each of them to sketch. In pre-epidemic times, this was done in a lecture room, so 
that the students were sitting one in front of the other, and in the lockdown times, this was done via the 
MS Teams’ Chat. After these sketches are finished, the students are invited to a one-to-one discussion 
on these and other questions, including the already prepared examples.   

In case of the 8th semester, students are invited – in the lecture room or through the MS Teams’ Chat, 
to present the prepared problems – examples of retaining structures etc. in a one-to-one discussion.  

Through oral exam, small cracks in the wholeness of the subject could be detected, examined, and 
repaired. 
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12 CONCLUSIONS 
Showing respect to the students and to their future work makes them more interested in the study, and 
helps them become better professionally, better prepared, more responsible and braver, and ready for 
new challenges. Offering various ways of communication and using various teaching methods allows 
students to find the best path. This has been proven by hundreds of students’ comments, as well as by 
their success in work and life.  

Inviting various guest lecturers – after the necessary contents have been acquired through the teachers’ 
work and the work of the students so that the students are able to follow the professional report of a 
specialist – allows students to perceive the importance of the course and its elements, and makes them 
even more interested. A good atmosphere during the classes allows for additional questions and fruitful 
discussion after the lecture, which enrich the lecture. Having the questionnaires to fill after the lectures, 
encourages students to think on the important topics several times: during the lecture, while making 
notes, when answering the questions, and adding their own ideas. The teacher can react to the 
misunderstandings and errors if such occur. The students may pose additional questions to the guest 
lecturer, and give additional comments. The guests are generally surprised with the quality of the 
students, and their good responses.  

Although the teaching had to be switched online during the pandemic, which influenced significantly the 
development of relationships among students, the already developed methods of communication with 
the students showed [3] no significant decrease in teaching quality. The trust developed through good 
communication with the students helped in this enormously.  
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