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Abstract 
The main goal of the Seminars in selected topics in Electromagnetic fields and waves, EMFW, is to 
deepen the knowledge in the structure of EMFW physics with respect to the basics acquired within the 
second year Telecommunication engineering course in Physics. It is accomplished by writing the 
seminar papers with given topic within the framework of research and application of EMFW physics. 
The aim here is also to give an introduction into way of writing and defending the graduation thesis. 
Students are grouped according to their common interest to the task. Work groups conduct an 
independent literature and web-based resources research to write their seminar paper and later the 
students defend their groups' work to the class. The final grading of a student is based on classroom 
presentation and defending of his/her seminar paper in front of the seminar instructor and other students 
on this course. Beside clearly presented seminar paper, student should answer the questions related to 
his work and demonstrate satisfying level of understanding of matter presented within. A 20 percent of 
the grade is determined by peer ratings. Students can rate other group members on specific or global 
items. Students can rate other groups on presentations. Having received an assignment-specific grading 
rubric, students are able to write toward specific goals. Instead of raising hands to poll students, a written 
poll assures anonymity and more accurate data. Over the last five academic courses, students have 
also been polled about seminars they have encountered in the Physics course. In this work we present 
the results of these student opinion surveys that have been an important tool for students to provide 
anonymous feedback at the end of each course. A series of 19 questions and the chance to add 
comments are designed to measure the students’ views on a series of topics about their improvement 
of some personal skills, the instructor support, the seminars content, and their overall seminars 
experience. Feedback from students is compiled at the end of each course and reports are created. 
This activity assists instructors in determining an effective starting point and the appropriate level of next 
courses seminars. 
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1 INTRODUCTION 
“Advanced Physics” is a compulsory subject included in the second year of the Telecommunications 
Technology Engineering degree at the Faculty of Engineering in Bilbao (University of the Basque 
Country). The contents focus on Electromagnetic fields and waves. The course takes place over 15 
weeks, from September to December.  

This 7.5 ECTS-course includes lectures and classroom problems (6 ECTS), laboratories (0.9 ECTS) 
and seminars (0.6 ECTS). 

2 METHODOLOGY 
Students who participate in group work are a key ingredient in student learning. When students can 
verbalize their ideas, listen to one another, share authentic discussions and create common products, 
they become much more actively involved in the learning process.  In order to arrange students for 
group work, we could give them suggestions or categories of interests and design their task to include 
that interest. The students should choose according to the topic that interests them. 

The development in students of a positive attitude towards personal growth and lifelong learning is 
important for the quality of any educational experience. Based on class observation, the teacher 
feedback can help students identify their strengths/needs so they can work on areas that were noted as 
needing improvement and maintain those which are strengths.  

We explain to the students that the co-evaluation of their group work is a useful tool for their future 
professional development. Being aware of your weaknesses and having the ability to reflect on yourself 
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is the first step in professional development to overcome them. While your weaknesses may never 
become your strengths, they can help you learn and grow. It is essential to know them so you can better 
understand yourself. Once you discover your weaknesses, find someone who is better in those areas 
and then learn from them. In the end, it is much better to know your duties and concentrate on your 
strengths because those are the ones you enjoy and the ones you do well. They are the ones that you 
should invest your time in.  

2.1 Seminars 
In the activity developed in “seminars”, groups of 4-5 students research a topic on a technological 
application and its electromagnetic bases, write a review and present their report in a group oral 
presentation. The group proposes the topic.  

These activities enable our students to practice bibliography searching, writing and referencing, public 
speaking, and to receive feedback on their attempts. Feedback occurs both during the seminar sessions 
(4 sessions of 1.5 hours) and during tutoring sessions with the lecturer. 

Students are asked to write a monograph on a technological application and its electromagnetic bases 
working in a group. The written document shall not exceed 6,000 words excluding bibliography. They 
are also asked to make an oral presentation of their work. Each talk is 15 minutes long: 12 minutes 
dedicated to the presentation and 3 minutes to open discussion.  

The seminars calendar is as follows. In the first session, the lecturer makes a general presentation about 
the methodology. Then the students form the workgroups, start working together and decide the topic 
of the work. Generally, they choice a general topic (radar, microphones, magnetic levitation, 
microwaves, etc.). Sometimes, students who are curious about a specific device appear and convince 
their groupmates to choose this topic. 

2.1.1 Plagiarism and the search of qualified scientific references  
Cheating and plagiarism are problems that appear frequently in colleges and universities. In a study on 
plagiarism among students in higher education, Ashworth et al [1] found that notion of plagiarism was 
often unclear for students. Wilhoit [2] highlighted that on many occasions students plagiarize because 
they have confusion over the standards of academic discourse and proper citation. Students copy from 
books, journals, internet sources and the work of other students. Carroll [3] stated that students used 
internet sources more often because they are easily available. 

Different solutions have been proposed in order to deter plagiarism. Carroll [3] suggested a careful 
design of the course, with interesting tasks to engage students and clear assessment requirements. 
Wilhoit [2] wrote, “We might more successfully combat the problem by spending more time in class 
helping students learn to avoid it” and he suggested some ways to help students in this process.  

Some of his suggestions were: define and discuss plagiarism thoroughly; discuss hypothetical cases; 
revise plagiarized passages; review the conventions of quoting and documenting material; require multi-
drafts of essays; require students to submit photocopies of documented material; provide proper 
proofreading guidelines; offer proper collaboration guidelines; and offer response appropriate to the type 
of error. 

As Wilhoit [2] suggested, we spend part of the first seminar session working on bibliography searching 
and quoting. We recommended the following steps to students: 

• Choose a topic. 
• Consult for basic information on the topic in general encyclopaedias and try to identify some 

keywords that describe the topic. 

• Choose the most suitable resources in the university library, databases, or on the internet. In this 
step, we emphasize that internet is a good source of information, but it is imperative to pay 
attention to the reliability of the sources. 

• Get the selected material and read it. If you are not satisfied with the result of your search, 
complete the search with other keywords or ask the reference service for advice. 

2.1.2 Write a scientific report and make an effective oral presentation  
We give students some guidelines to help them with written work (Table 1)  
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Table 1. Guidelines intended to help students with written work. 

WHEN? WHAT? 

Before 
writing 

Adequate preparation before beginning to write can help greatly to obtain a readable document. 

First, analyse what information you want to present and what is the most sensible sequence in which 
to present the information. 

Make a detailed outline identifying as many subdivisions as possible. 

Plan tables and figures. 

Writing 

Scientific writing is not exempt from the rules of good grammar, spelling, and punctuation. Every 
sentence begins with a capital letter, contains at least one verb and ends with a full stop. 

Avoid vague and inexact terms.  

Whenever possible use quantitative, rather than qualitative, comparisons. 

Define all non-standard terms, symbols, and abbreviations where first used, and stick to them.  

Avoid plagiarism, by referencing and acknowledging all sources used, at the end of the document. 
Place in quotation marks any material copied word for word and reference the original source.  

Use the general style of presentation provided in the template. 

After 
writing 

Read carefully the first draft for a final revision, making sure notation and symbols are uniform and 
consistent. 

Look out for obscurities, duplication or omissions. 

Proofread the typescript for typographical errors and accidental omissions. 

We also give students some guidelines to help them with the oral presentation (Table 2).  

Table 2. Guidelines intended to help students with oral presentation. 

WHEN? WHAT? 

Organising the 
presentation 

Analyse what information you want to present and create a logical flowchart of your presentation. 
Design the slides to supplement your presentation, not to be your presentation 
For a presentation of 12 minutes, the recommended number of slides is 12/15 
The recommended software is PowerPoint or Adobe Acrobat (pdf). 

Preparing the 
presentation 

Include a title that summarizes the information presented on every slide. 
The presentation should not contain full paragraphs of text: use a bulleted list and develop the 
points in your talk. 
Use fonts in sans serif type (like Arial or Helvetica) to increase lettering clearness. Use large 
fonts, small fonts are hard to read. 
Use contrasting colours: dark background with light text or light background with dark text. 
Keep the background simple, busy backgrounds make the text hard to read. 
Limit the number of graphics per page, too many graphics can distract. 

Practicing the 
presentation 

Practice your part individually, without the text. 
Work with your groupmates to get a smooth presentation. 
Adjust the speech to the time available. 

During the talk 

Speak loudly and articulate.  
Do not read your presentation word for word from the slides. Remember that slides are a 
supplement to your presentation. 
Talk to the audience, not to the screen. 
Use a pointer to indicate important features of the slides. 

The workgroups spend the second session working on the selected information and making a first outline 
of the written work. For the third session, the written work is practically finished, and students have to 
prepare the oral presentation.  
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We spend part of the third seminar session working on how to make a good oral presentation and a good 
document that supplements the talk. 
Most of the last session is dedicated to the oral presentations.  

2.2 Seminars evaluation 
Finally, students fill out the “peer evaluation form for group work” and the “students’ opinion poll about 
seminars”. 

2.2.1 Peer Evaluation Form for Group Work 
Frequently, in subjects that utilize group projects, teachers award the same mark to all group members, 
and students complain that this is not a fair reflection of individual effort.  

Some techniques can be used to assign individual marks to the members of a team who have been 
working on a group project. A possibility is that a teacher sits in on group meetings. Other techniques 
use peer assessment, for example, using an open discussion of individual contributions of group 
members or making private rating by peers with appraisal questionnaires. 

Goldfinch and Raeside [4] discussed the way of awarding marks to individual members of a group. In 
their opinion, the presence of a teacher on group meetings could be disruptive, and their preference 
was private rating by peers. They introduced a peer appraisal questionnaire for the students to complete 
and described a method of calculating a ‘peer assessment factor’ (PA factor) from these questionnaires. 
PA factor allocates to each group member a percentage of the mark awarded to the group's project. 
They reported a validation of this technique on a small sample, comparing PA scores with those awarded 
by a teacher observing groups in a non-obtrusively form. The agreement was found “quite reassuring”.  

In 1994, one of the authors advised of refinements to the proposed peer assessment technique [5]. The 
improvements included a way of easing the administrative burden of the technique for the lecturer, and 
a safeguard to prevent over-generous students from penalizing themselves. 

Conway et al. [6] identified some drawbacks in the method suggested by Goldfinch and Raeside and 
proposed a revised method. Students awarded a mark to peers to quantify their level of participation in 
relation to some key tasks. After adding all scores, teachers derived an individual weighting factor by 
dividing the "individual effort rating" and the "average effort rating". Then, they calculated the individual 
contribution by multiplying the group mark by the weighting factor.  

Other authors used or modified Goldfinch’s weightings for peer assessment ([7], [8]).  

As Conway et al. proposed [6], students awarded a mark to peers using the “Peer Evaluation Form for 
Group Work” (Table 3). Then, lecturers calculated the individual weighting factor ("individual effort 
rating"/"average effort rating") and the corresponding individual contribution for each group member by 
multiplying the group mark by the weighting factor. 

Table 3. Peer Evaluation Form for Group Work. 

Write the name of each of your group members in a separate column (including yourself).  
For each person, indicate the extent to which you agree with the statement on the left, using a scale of 1-5: 
(1=strongly disagree; 2=disagree; 3=indifferent; 4=agree; 5=strongly agree).  
Total mark: Add the numbers in each column. 

Evaluation Criteria Group 
member 

Group 
member 

Group 
member 

Group 
member 

Group 
member 

Attends group meetings regularly and arrives on time.      

Demonstrates willingness and respect to listen to opinions of 
others.       

Completes group assignments on time.      

Prepares work in a quality manner.      

Contributes to a positive work environment and motivates others.      

Contributes knowledge, opinions, and skills.      

TOTAL MARK      
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2.2.2 An opinion poll to obtain the perception of the students about the work of the seminars  
We collected the opinions of the students using an opinion poll with 19 items to rate aspects of the 
seminars on a "one to five" scale and the opportunity to add comments (see Table 4).  

Students were able to rate each question from 1 (strongly disagree, or the lowest and most negative 
impression) to 5 (strongly agree, or the highest and most positive impression) and we informed them 
that their comments were sincerely appreciated ([9], [10]). 

The opinions of the students were collected from 2014-2015 to 2017-2018. The number of students 
enrolled was 62 (2014-15), 44 (2015-16), 35 (2016-17), and 37 (2017-18). 

Table 4. Opinion questionnaire on seminars. Your answers will be analyzed and will serve  
to improve our proposals in the future. Thank you very much for your participation. 

Question 
number  strongly 

disagree disagree neither agree 
nor disagree agree strongly 

agree 

  1 2 3 4 5 

1-3 Rate your participation in the learning process of the seminars 

4-14 Rate the degree to which you think the methodology has helped you 

15-17 Rate the evaluation and the guidance provided by the teacher 

18-19 Your overall rating 

Feedback for 
Improvement Would you change something? Can you think of any improvement proposal? 

3 RESULTS 

3.1 Peer Evaluation Form for Group Work 
Peer assessment allowed us to know the contribution of each group member to the good development 
of the teamwork and to identify students who had not worked properly (in terms of enough effort, 
organized schedule, work delivered on time). We found few cases of students who act as "parasites". 
In some groups, the results showed that one student worked harder than the rest, acting as a natural 
leader. 

3.2 Opinion poll to obtain the perception of the students about the work of the 
seminars  

In the first part (questions 1-3 of Table 4), students rated their participation in the process. The results 
obtained appear in Table 5. Values are quite similar all the academic years. The obtained mean values 
were quite high: 3.95, 4.26, and 4.23. Therefore, from their point of view, the students worked hard to 
get a good final product. 

Table 5. First part of the poll: How much the students participated in the leaning process. 

Question 
number 

Part 1: 
My participation in group work 

2014-15 2015-16 2016-17 2017-18 Mean 
value 

1 I have dedicated enough time to 
carry out the work 3.90 3.84 4.09 4.03 3.95 

2 I have contributed to the good 
atmosphere in the group 4.39 4.07 4.11 4.43 4.26 

3 I have actively participated in the 
activities of the group 4.32 4.09 4.14 4.32 4.23 

In the second part of the poll (questions 4-14 of Table 4), students rated how much the activities helped 
them to improve some skills. The results obtained appear in Table 6. To obtain the mean value, we took 
into account the number of students enrolled each academic year. 
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In students’ opinion, the activities improved their comprehension of the theoretical contents (mean 
value=3.80) and the establishment of relationships between theory and practice (mean value=3.88). In 
addition, their interest in the subject increased (mean value=3.60). This can be due to a higher 
motivation because they worked in subjects closer to their field of interest. When learners work on a 
task motivated by their own interests, they become intrinsically motivated. Some authors ([9], [10]) raised 
the role of active methods in students' motivation. 

Table 6. Second part of the poll: How much the activities helped students to improve some skills. 

Question 
number 

Part 2: 
Activities helped me to 2014-15 2015-16 2016-17 2017-18 Mean 

value 

4 Understand theoretical contents 3.80 3.73 3.66 4.03 3.80 

5 Establish relationships between 
theory and practice 3.84 3.82 3.74 4.16 3.88 

6 Increase the interest in the subject 3.35 3.64 3.60 3.97 3.60 

7 Develop oral communication skills 3.65 3.36 3.69 3.81 3.62 

8 Develop written communication skills 3.60 3.39 3.69 3.54 3.55 

9 Develop independent learning 3.66 3.66 3.60 3.81 3.68 

10 Develop active learning 3.82 3.75 3.89 4.00 3.85 

11 Improve teamwork skills 3.87 3.57 3.86 4.08 3.84 

12 Develop professional practice skills 3.46 3.20 3.43 3.61 3.42 

13 Improve the search for information 3.68 3.58 3.69 4.19 3.76 

14 Improve the oral presentation   4.03 4.27 4.15 

Talking about methodological skills, “active learning” and “teamwork skills” improved considerably 
(mean value>3.80). Moreover, “communication skills” and “independent learning” development obtained 
also a good rate (mean value>3.55). Although the students supported the claim that they developed 
methodological skills, they did not perceive so clearly the significance of these methodological skills in 
the engineering profession (question 12, mean value=3.42). The score of questions 13 and 14 indicated 
an important improvement for the information search and the oral presentation of the group work. 

In the third part of the poll (questions 15-17 of Table 4), students rated the evaluation and the teacher 
support. Table 7 shows the obtained results. Although results can be considered good, they claim a 
higher percentage of their work in the final rate of the subject. Students considered teaching staff support 
helpful to develop the activities. The teacher's role in this experience is more centred on motivating, 
tutoring, and helping students to construct their knowledge than on lecturing passive students as in 
traditional courses. 

Table 7. Third part of the poll: Rate of the evaluation and the teacher support. 

Question 
number 

Part 3: 
Evaluation and teacher support 

Mean 
value 

15 The percentage of the group work in the final grade is 
in accordance with the time spent preparing it 3.67 

16 The evaluation system is adequate to the methodology 3.96 

17 The teacher support  is helpful to develop the activities 4.12 

In the fourth part of the poll (questions 18-19 of Table 4), students made an overall rating of the 
experience. The results obtained appear in Table 8. We can say that students considered the experience 
quite interesting and satisfactory. The group size was an important factor in terms of students' 
satisfaction: increasing the number of group members generated some dissatisfaction. Normally the 
group size was 4-5 people. In some larger groups, some problems appeared generating dissatisfaction. 
We think that this might be attributed to the fact that our students are used to working in small groups. 
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Table 8. Fourth part of the poll: An overall rating of the experience. 

Question number Part 4: 
Overall rating Mean value 

18 The experience is interesting 3.99 

19 The experience is satisfactory 3.97 

Students could make comments at the end of the opinion poll. Some positive comments related to their 
learning about new technologies. Some suggestions they pointed out were more computers in the 
classroom, changing the schedule of seminars, smaller groups and more seminar sessions. When 
possible, their requests have been applied. For example, in the 2016-17 course, we brought forward the 
date of the seminar sessions by some weeks. In addition, as long as it was possible, the size of the 
groups did not exceed five people. However, the number of seminars could not be increased for 
administrative reasons. 

4 CONCLUSIONS 
In "Seminars in fields and electromagnetic waves", small groups of students have researched a topic 
about a technological application and its electromagnetic bases. The students have been instructed 
about plagiarism and the search for qualified scientific information. Later, the groups have written a 
review and they have presented their report in a group oral presentation. Peer assessment has allowed 
us to know the contribution of each group member. Based on this data and on the teacher's observation, 
we have given the students some advice to reflect on their strengths / weaknesses and the growth 
results that could help them in their future professional development. An opinion poll on the students' 
perception of the work in the seminars allowed us to quantify their satisfaction with the learning 
experience and listen to their suggestions for improvement. 
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