
20192019

12TH INTERNATIONAL CONFERENCE OF
EDUCATION,
RESEARCH AND
INNOVATION

12TH INTERNATIONAL CONFERENCE OF
EDUCATION,
RESEARCH AND
INNOVATION

SEVILLE (SPAIN)
11-13 NOVEMBER 2019
SEVILLE (SPAIN)
11-13 NOVEMBER 2019

CONFERENCE
PROCEEDINGS
CONFERENCE
PROCEEDINGS
CONFERENCE
PROCEEDINGS
CONFERENCE
PROCEEDINGS



2019

12TH INTERNATIONAL CONFERENCE OF
EDUCATION,
RESEARCH AND
INNOVATION

SEVILLE (SPAIN)
11-13 NOVEMBER 2019

CONFERENCE
PROCEEDINGS
CONFERENCE
PROCEEDINGS



 
 
 
 
 
 
 
 
Published by 
IATED Academy 
iated.org 
 
 
 
 
 
 
 
 
 
ICERI2019 Proceedings 
12th International Conference of Education, Research and Innovation 
November 11th-13th, 2019 — Seville, Spain 
 
Edited by  
L. Gómez Chova, A. López Martínez, I. Candel Torres 
IATED Academy 
 
 
 
 
 
 
 
 
 
 
ISBN: 978-84-09-14755-7 
ISSN: 2340-1095 
V-2804-2019 
 
 
 
 
 
 
 
Book cover designed by  
J.L. Bernat 
 
 
All rights reserved. Copyright © 2019, IATED 
The papers published in these proceedings reflect the views only of the authors. The 
publisher cannot be held responsible for the validity or use of the information therein 
contained. 
 



ICERI2019                        12th International Conference of Education, Research and Innovation 

 
ICERI2019 COMMITTEE AND ADVISORY BOARD 

 
 

Adriana Agnes Repellin-Moreno MEXICO Jose F. Cabeza SPAIN 
Agustín López SPAIN Jose Luis Bernat SPAIN 
Aileen Cotter IRELAND Joyce Malyn-Smith UNITED STATES 
Alan Belcher UNITED STATES Juanan Herrero SPAIN 
Alexandru Marin ROMANIA Judith Szerdahelyi UNITED STATES 
Alia Ammar UNITED STATES Julian Busse GERMANY 
Amparo Girós SPAIN Julie Byrne IRELAND 
Ana Henriques PORTUGAL Laila Nordstrand Berg NORWAY 
Ana Paula Lopes PORTUGAL Lamya Amleh CANADA 
Ana Tomás SPAIN Laurie Henry UNITED STATES 
Anna Romagnuolo ITALY Liisa Wallenius FINLAND 
Anne Brasier JAPAN Linda Colburn UNITED STATES 
Antonio García SPAIN Lorena López SPAIN 
Breno Deffanti BRAZIL Lori Severino UNITED STATES 
Brian Garibaldi UNITED STATES Luca Botturi SWITZERLAND 
Catherine O'Donnell UNITED KINGDOM Lucilia Falcao BRAZIL 
Chelo González SPAIN Luis Gómez Chova SPAIN 
Christian Grévisse LUXEMBOURG Luis Roseiro PORTUGAL 
Christopher Evans UNITED KINGDOM Lynn Vona UNITED STATES 
Christopher Mattatall CANADA M. Karina Maldonado-Mariscal SWITZERLAND 
Craig Loewen CANADA Mª Jesús Suesta SPAIN 
Cynthia Rosas Magallanes MEXICO Maria Porcel SPAIN 
Daniel Abrahams UNITED STATES Martha Leal-Gonzalez MEXICO 
Darius Singh NEW ZEALAND Matthias Rath GERMANY 
David Jennings IRELAND Mayaugust Finkenberg UNITED STATES 
David Martí SPAIN Michael Flannery IRELAND 
Detta Melia IRELAND Miguel Peiró SPAIN 
Dorota Anna Krawczyk POLAND Miranda Lin UNITED STATES 
Eduardo Figueira PORTUGAL Norma Barrachina SPAIN 
Eladio Duque SPAIN Paul Fenn UNITED KINGDOM 
Elizabeth Franklin UNITED STATES Paul Lane UNITED STATES 
Elmaziye Özgür CYPRUS Peter Gabor CANADA 
Emily Thrush UNITED STATES Peter Haber AUSTRIA 
Ewa Bogacz-Wojtanowska POLAND Peter Mazohl AUSTRIA 
Faye Taylor UNITED KINGDOM Pia Palotie FINLAND 
Fernando Enrique Ortiz Rodriguez MEXICO Remigijus Bubnys LITHUANIA 
Francesca Maria Ugliotti ITALY Robert Shea CANADA 
Francesco Galati ITALY Rosa Cendros Araujo CANADA 
Gudrun Marci-Boehncke GERMANY Salman Azhar UNITED STATES 
Halvard Øysæd NORWAY Sergio Pérez SPAIN 
Helena Rodrigues PORTUGAL Shannon White UNITED KINGDOM 
Helmut Woellik AUSTRIA Sinead McCotter UNITED KINGDOM 
Hiroyuki Obari JAPAN Sylvia Dempsey IRELAND 
Ieva Brence LATVIA Taija Votkin FINLAND 
Ignacio Ballester SPAIN Taketoshi Yokemura JAPAN 
Ignacio Candel SPAIN Tammy Ladwig UNITED STATES 
Iréne Bernhard SWEDEN Terry Filer UNITED KINGDOM 
Iván Martínez SPAIN Thomas Lavery UNITED KINGDOM 
Jaroslaw Kujawski POLAND Vic Lally UNITED KINGDOM 
Javier Domenech SPAIN Victor Fester NEW ZEALAND 
Javier Martí SPAIN Victor Harari MEXICO 
Jenny Eppard UNITED ARAB EMIRATES Victoria Kompanets FINLAND 
Joanna Lees FRANCE Wendy Gorton UNITED STATES 
Joanna Richardson UNITED KINGDOM Xavier Lefranc FRANCE 
John Craft UNITED STATES Xema Pedrós SPAIN 

 



ICERI2019                        12th International Conference of Education, Research and Innovation 

 
CONFERENCE SESSIONS 

 
 
ORAL SESSIONS, 11th November 2019 

 
Interactive Learning Environments 
Flipped Learning  
Game-based Learning and Gamification (1) 
University-Industry Cooperation (1) 
21st Century Skills 
Student Support and Motivation (1) 
Special Education (1) 
3D Design Learning 
Problem Based Learning (1) 
An International View on the Transformative Value of Prison Based Educational Programs 
 
Robots for Learning 
Flipped Learning in STEM 
Game-based Learning and Gamification (2) 
Blended Learning (1) 
Technology Enhanced Learning 
Teacher Training in STEM 
Inclusive Education Challenges (1) 
Architecture Educational Experiences 
Problem Based Learning (2) 
Primary and Secondary Education 
 
Virtual and Augmented Reality (1) 
Critical Thinking 
Teacher is Present! – Guidance and Feedback in Online Language Learning 
Problem and Challenge Based Learning 
Assessment of Student Learning 
Professional Development of Teachers (1) 
Inclusive Education Challenges (2) 
Engineering Education 
ICT for Language Learning 
Early and Primary Education  
 
Virtual and Augmented Reality (2) 
Pedagogical Innovations 
Game-based Learning and Gamification (3) 
Active Learning Experiences 
Peer Assessment Experiences 
Professional Development of Teachers (2) 
Universal Design for Learning 
Teaching Programming and Coding Skills 
Foreign Language Learning (1) 
Student Support and Motivation (2) 
 

POSTER SESSIONS, 11th November 2019 
 
New Trends and Experiences in Education 
 
Technology in Education and Research 
 



ICERI2019                        12th International Conference of Education, Research and Innovation 

ORAL SESSIONS, 12th November 2019 
 
Design Thinking and Creativity 
Links between Education and Research 
Education for Sustainability 
Accreditation and Quality in Education 
e-Learning Experiences (1) 
Digital Literacy and ICT Skills (1) 
ICT Skills among Teachers (1) 
Game-based Learning in Primary and Secondary 
Foreign Language Learning (2) 
Health Sciences Education (1) 
 
Learning Analytics 
Internships and Workplace Learning 
Service Learning 
New Challenges for the Higher Education Area 
Online Assessment 
Challenges of Digitalization in Education  
ICT Skills among Teachers (2) 
Cultural Literacy and Intercultural Understanding 
Foreign Languages for Special Purposes 
Health Sciences Education (2) 
 
Learning Management Systems 
Bridges between Education and Employment 
Tutoring and Mentoring 
University-Industry Cooperation (2) 
Digital Literacy and ICT Skills (2) 
Adult Education 
ICT Skills among Teachers (3) 
Multicultural Education Challenges 
Pre-service Teacher Experiences 
Computer Science Education 
 
Videos for Learning 
Business Education 
Student Support and Wellbeing (1) 
Language Learning Challenges and Innovations (1) 
Students and Teaching Staff Exchange Programmes 
Lifelong Learning and Continuing Education 
Teacher Training Experiences 
Special Education (2) 
Professional Development of Language Teachers 
STEM Education (1) 
 
m-Learning: Mobile Applications and Technologies 
Blended Learning (2) 
Student Support and Wellbeing (2) 
Leadership and Educational Management 
e-Learning Experiences (2) 
Distance Education 
Gender and Equality in Education 
Educating At-Risk Students 
Language Learning Challenges and Innovations (2) 
STEM Education (2) 

 
POSTER SESSIONS, 12th November 2019 

 
Pedagogical Innovations 
 
Challenges in Education 



ICERI2019                        12th International Conference of Education, Research and Innovation 

VIRTUAL SESSIONS 
 
21st Century Skills 
Academic Research Projects 
Accreditation and Quality in Education 
Active and Experiential Learning 
Adult Education 
Advanced Classroom Applications and Technologies 
Assessment of Student Learning 
Barriers to Learning 
Blended Learning and Flipped Classroom 
Collaborative and Problem-based Learning 
Community Engagement and Youth participation 
Creativity and Design Thinking 
Critical Thinking and Problem Solving 
Curriculum Design 
E-content Management and Development 
e-Learning Experiences 
Early Childhood Education 
Educating Individuals with Intellectual Disabilities 
Educating Individuals with Sensory and Motor Disabilities 
Educating the Educators 
Education for Sustainability 
Education Practice Trends and Issues 
Education, Research and Globalization 
Educational/Serious Games and Software 
Employability Issues and Trends 
Erasmus+ Programme Experiences 
Flipped Learning 
Game-based Learning and Gamification 
Gender and Equality in Education 
ICT and Digital Skills 
ICT Skills Development 
In-service Teacher Training 
Inclusive Learning, Cultural Diversity and Special Education 
Informal Learning 
International Projects 
Language Learning Innovations 
Leadership and Educational Management 
Learning and Teaching Innovations 
Learning Management Systems (LMS) 
Life-long learning 
Links between Education and Research 
m-Learning: Mobile Applications and Technologies 
Massive Open Online Courses (MOOC) 
Multicultural Inclusion and Indigenous Perspectives 
New challenges for the Higher Education Area 
Open Universities and Distance Education 
Pedagogical Innovations 
Post-graduate Education 
Pre-service Teacher Experiences 
Primary and Secondary Education 
Professional Development of Teachers 
Refugees, Migrants and Minorities Inclusion 
Research Methodologies 
Research on Technology in Education 
STEM Education Experiences 
Student Support and Motivation 
Students and Teaching Staff Exchange Programmes 
Technology in Teaching and Learning 
Tutoring and Mentoring 
Undergraduate Education 
Universal Design for Learning 
University-Industry Cooperation 
Videos for Learning and Educational Multimedia 
Virtual and Augmented Reality 
Virtual Learning Environments (VLE) 
Vocational Training 
Web 2.0 and Social Networking 



ICERI2019                        12th International Conference of Education, Research and Innovation 

ABOUT ICERI2019 Proceedings 
 
HTML Interface: Navigating with the Web browser 
This USB Flash drive includes all presented papers at ICERI2019 conference. It has 
been formatted similarly to the conference Web site in order to keep a familiar 
environment and to provide access to the papers trough your default Web browser 
(open the file named "ICERI2019_Proceedings.html"). 
An Author Index, a Session Index, and the Technical Program are included in HTML 
format to aid you in finding conference papers. Using these HTML files as a starting 
point, you can access other useful information related to the conference. 
The links in the Session List jump to the corresponding location in the Technical 
Program. The links in the Technical Program and the Author Index open the selected 
paper in a new window. These links are located on the titles of the papers and the 
Technical Program or Author Index window remains open.  
 
Full Text Search: Searching ICERI2019 index file of cataloged PDFs 
If you have Adobe Acrobat Reader version 6 or later (www.adobe.com), you can 
perform a full-text search for terms found in ICERI2019 proceedings papers.  
Important: To search the PDF index, you must open Acrobat as a stand-alone 
application, not within your web browser, i.e. you should open directly the file 
"ICERI2019_FrontMatter.pdf" with your Adobe Acrobat or Acrobat Reader application. 
This PDF file is attached to an Adobe PDF index that allows text search in all PDF 
papers by using the Acrobat search tool (not the same as the find tool). The full-text 
index is an alphabetized list of all the words used in the collection of conference 
papers. Searching an index is much faster than searching all the text in the documents.  
 
To search the ICERI2019 Proceedings index: 

1. Open the Search PDF pane through the menu "Edit > Advanced Search" or click in the 
PDF bookmark titled "SEARCH PAPERS CONTENT". 

2. The "ICERI2019_index.pdx" should be the currently selected index in the Search 
window (if the index is not listed, click Add, locate the index file .pdx, and then click 
Open). 

3. Type the search text, click Search button, and then proceed with your query.  
 
For Acrobat 9 and later:  

1. In the “Edit” menu, choose “Search”. You may receive a message from Acrobat asking 
if it is safe to load the Catalog Index. Click “Load”.  

2. A new window will appear with search options. Enter your search terms and proceed 
with your search as usual. 

 
For Acrobat 8: 

1. Open the Search window, type the words you want to find, and then click Use 
Advanced Search Options (near the bottom of the window). 

2. For Look In, choose Select Index.  
3. In the Index Selection dialog box, select an index, if the one you want to search is 

available, or click Add and then locate and select the index to be searched, and click 
Open. Repeat as needed until all the indexes you want to search are selected.  

4. Click OK to close the Index Selection dialog box, and then choose Currently Selected 
Indexes on the Look In pop-up menu.  

5. Proceed with your search as usual, selecting other options you want to apply, and click 
Search. 

 
For Acrobat 7 and earlier: 

1. In the “Edit” menu, choose “Full Text Search”.  
2. A new window will appear with search options. Enter your search terms and proceed 

with your search as usual. 



CASE STUDY ON PEER ASSESSMENT PERFORMED BY 
ENGINEERING FIRST YEAR STUDENTS 
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M.A. Gámiz-González, S. Quiles Casado, T. Garcia-Sanchez, J. Riera, J. Molina-

Mateo, M.A. Serrano, J. Bonet-Jara, V. Donderis Quiles, A. Vidaurre, I. Tort-
Ausina 

Universitat Politècnica de València (SPAIN) 

Abstract 
This paper presents a qualitative study on the evaluation work performed by students of two courses, 
Physics and Electricity, included in the first year of Electronic and Automatic Engineering Degree 
(School of Design Engineering) at the Universitat Politècnica de València. The teaching 
methodologies used include continuous and formative assessment. The activity analyzed, based on 
peer assessment, consists of a problem to be solved by students. The solution is reflected in a 
document to be evaluated by other students and instructors.  

In order to guide students in the evaluation process, a rubric was provided, which includes aspects to 
consider related to the assessment to be performed. In addition, effective communication transversal 
competence was assessed. Both tasks, problem resolution and evaluation, were performed in teams. 
Each team was made up of six members. The teams were the same in the two courses since they are 
consecutive, taught in first and second semester (one academic year). Each team had to solve six 
problems and evaluate six resolutions (from other teams) throughout both courses, without repeating 
the evaluated team (144 evaluations were analysed). The study has been developed in three parts; in 
the first one, it is analysed how the evaluation work of the teams evolved throughout the academic 
year. In the second part, the evaluations carried out by two different teams on the same problem 
resolution were compared, and finally, in the last part, the assessment made by students was 
compared with the one made by experienced instructors, both using the same rubric for the 
assessment. 

The results of the study show that students carry out thoughtful and rigorous assessment work. It was 
also found that evaluations of the same work carried out by different teams resulted in very close 
ratings, which supported the credibility of the evaluations. Therefore, we can conclude that 
methodologies based on peer assessment encourage the active participation of students and enhance 
their learning.  

1 INTRODUCTION   
Peer assessment, as part of the constructivism framework, is a learning strategy in which students 
evaluate products elaborated by other students [1]. It promotes the developing of students evaluating 
skills, while engaging learners to build their own understanding. Peer assessment also improves the 
instructor assessment tactics. Technologic tools can facilitate the application of this didactic technique, 
promoting the interactions between students and providing a more motivating educational experience. 
Peer assessment has been described and analysed in different areas and its benefits have been 
extensively reported  [2], [3]. 

The relative accuracy of peer ratings compared to instructor ratings is a major concern for both 
educators and researchers [4], [5]. Falchinov and Goldfinch [4], in a meta-analysis used  estimated 
average Pearson correlation between peer and instruction ratings founded to be 0.69, moderately 
strong. The correlation was higher when a well understood global juice was used, instead of some 
individual dimensions. The results also showed higher significant correlation in advanced rather than 
beginner courses, and in science and engineering courses rather than other disciplines. Li et al. [5], in 
their meta-analysis from 69 studies on peer assessment since 1999 to 2016, obtained that the 
average Pearson correlation between peer and instructor rating was 0.63, similar to that obtained 
previously by Falchikov and Goldfinch. They studied different factors affecting peer assessment; 
among them, the correlation was significantly higher when assessments were performed by individual 
students rather than groups and non anonymous instead of anonymous. Furthermore, when peer 
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evaluators provided both scores and comments, the correlation was significantly higher than when 
only scores were provided. Harris [3], in a four years period study of peer assessment of laboratory 
reports, found an excellent correlation between peer and instructor marks. However, the grades 
achieved in academic work may vary, depending on the instructor. Even when grades awarded by 
various instructors agree, it does not necessarily mean a fair grade. Although many studies indicate 
that peer assessment provides adequate reliability and validity in some environments, the validity of 
peer assessment continues to be a topic for analysis and discussion [6]. 

In a previous work [7], the task object of students peer assessment was some resolved problems,  
written submitted and oral presented in groups. Students were provided by an evaluation rubric in 
advance. Both grades, students and two instructors were compared. The differences between 
students and instructors were of the same order as the differences between the marks of both 
instructors.  

In this paper, peer assessment has been applied in first-year students during two different courses (in 
the same academic year). The aim of this study is to achieve a qualitative insight into three different 
aspects of the learning process: i) evolution of teams evaluation work throughout the academic year; 
ii) differences in the assessment carried out by two different teams on the same problem; and iii) 
comparison between the assessment performed by students and experienced instructors, both using 
the same rubric for this evaluation. 

2 METHODOLOGY  

2.1 Participants and context 
This paper is based on a qualitative study on the evaluation work performed by students of first-year 
courses, Physics and Electricity (academic years 2017-2018 and 2018-2019) These two courses are 
included in the Electronic and Automatic Engineering Degree (School of Design Engineering) at the 
Universitat Politècnica de València (UPV), and they are taught in the first and second semester.  

The task object of peer assessment was a set of problems, solved by students in the same course.  

Both the resolution of the problem and its peer assessment was performed working in groups. In each 
academic year teams of 6 students were formed. It turns out to be 12 or 13 groups, depending on the 
number of students. Those teams had the same components along two analysed courses. Thus, the 
continuity of the students‘ work is guaranteed.  Assessments were organized preventing students from 
evaluate the same group more than once. Each team of students had to solve three problems and had 
to evaluate three resolutions each course. Finally, at the end of the two academic years 144 
evaluations were performed.   

The resolution of the problems had to be written following a specific report template, including the 
schemas, drawings and graphs required to solve the problem and make the resolution 
understandable. To do this, a support document was available for the students. In this document, a 
guide for written the report was included, as well as a rubric, which had to be use for report 
preparation and assessment. Table 1 shows the different categories in the rubric and its weight in the 
assessment (the full rubric is included in the Annex).  

Table 1. Categories of the rubric and its weight in the evaluation 

Category Weight (%) 

Components of the problem and organization 15 

Structure: Grammar of written text, schemas, drawings and graphs 35 

Resolution: explanation, calculation, results and discussion 40 

Knowledge of the subject 10 

Figure 1 shows the organization of the work. An assignment was created in the university online 
teaching platform (PoliformaT, based on Sakai technology). In this assignment, the problem that each 
team had to solve was specified, as well as the corresponding evaluator team. In addition, the 
deadlines for submission of both the problem resolution and the evaluation were announced. The 
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reports have to be uploaded by students in a specific folder created at the online platform, where all of 
them can create, read, edit and delete their own resources.    

 
Figure 1. Diagram of how the team work is organised: problems resolution and peer assessment. 

2.2 Analysis of the assessments 
The study has been developed in three parts. In the first part, it was analysed how the evaluation work 
of the teams evolved throughout the academic year. To do that, a detailed follow-up was carried out 
on the assessments performed by three teams throughout an academic year (3 problems of Physics 
and 3 problems of Electricity for each team), which lead to 18 assessments to be studied. In this 
analysis, the focus was on the evolution from the perspective of the appropriate use of the rubric and 
the accuracy in the correction.  

During the academic year 2018-2019, four problems of the Electricity course were evaluated by two 
teams simultaneously. This allowed us to compare the assessment of the same problem performed by 
two different teams (second part of this study). The analysis focused on the partial grades given to 
each category of the rubric, the final grade and the comments made by the evaluation team.  

Finally, the final grades awarded by the students have been compared to the one awarded by the 
instructors. To do so, one problem of each assignment of each course has been randomly selected 
(12 problems out of the 144 included in this paper). These 12 problems were assessed independently 
by three external instructors following the same rubric as the students. The three instructors belong to 
the Physics Applied Department, but only one of them was conducting the courses and, therefore, this 
professor was the one with a better knowledge of the objective and methodology of the courses.   

3 RESULTS  
The number of documents analysed rises to 144 evaluations, corresponding to two consecutive 
courses in the same academic year (academic years 2017-2018 and 2018-2019). The students 
following the courses were divided in 12 teams, and each one of them had to solve six problems and 
evaluate six resolutions (from other teams) throughout both courses, avoiding evaluating the same 
group twice.  

Overall, the evaluation reports presented by the students have a good quality level, following the 
standards of academic and scientific reports, which is important taking into account that they are first-
year engineering students. All their critical comments have been rigorous.  

The assessment of the problem resolution was done correctly in almost all cases. Only rare 
exceptions were found with wrong resolutions considered as right ones.  

Three different analysis have been performed:  

• A follow-up of the evolution of the six different assessments made by each group, from the first 
one, at the beginning of the first semester, to the last one, at the end of the second semester.  

 

6308



• An analysis of the differences in the assessment of the same problem carried out by two 
different teams.  

• A comparison on the assessment made by students with the one made by instructors, both 
using the same rubric.  

The results of these analyses are shown in the following subsections, with a partial discussion and 
final conclusions.  

3.1 Evolution through the academic year of the different assessments 
performed by each group  

In this case, evolution of three teams is analysed throughout their six documents in a year. It means a 
total of 18 documents. 

The following results were observed:  

• All the teams used the rubric for their assessments. 
• The students understand how they should evaluate using the rubric, and it is maintained 

throughout the academic year.  

• All the teams added comments to their assessment, pointing out the mistakes and the right way 
to solve the problem. 

• In the most difficult problems, the comments are very detailed.  
• The students demonstrate a good knowledge of the matter they are evaluating. 
• There is no enough information to confirm if all the components of the team have participate in 

the assessment of one specific problem. 

• The comments (level of detail) of a team is not homogeneous comparing different problem 
assessments, which could indicate that not all students in a group are involved in all the 
assessments. 

• As the level of difficulty of the problems is different depending on the topic under study, it is 
challenging to follow accurately the evolution of the assessments performed by each team.  

3.2 Differences on the assessments of the same problem performed by two 
teams  

The previous qualitative analysis indicates that students understand how to evaluate using the rubric, 
leading us to think that similar results are expected from the assessment performed by different 
groups. In order to address this point, the assessment of four problems (Electricity course) by two 
different groups has been analysed. The justification of the scores in each category of the rubric and 
the final grade awarded by each team has been included.  

The students follow the rubric provided to guide them in the assessment of their peers. In this way, if 
the evaluation were performed correctly, similar results would be obtained. A maximum discrepancy in 
the different categories of the rubric of one level (1 point) between both evaluations is allowed.  

Four exercises were solved in the subject Electricity (second semester) by two different teams. Written 
comments, each category rating and the final score awarded by both teams were analysed. 

In the assessment reports studied, the coincidence in the evaluation of the different categories is 
within acceptable values in the initial hypothesis (one level of discrepancy). In three of the cases, the 
result of the final score has been of the order of one tenth (0.1), and only in one case has it been 
higher (0.8 points), confirming that the differences in the rating of the categories are compensated, 
giving an equivalent final score. 

The comments and observations made by the assessment teams were appropriate, considering the 
formal aspect of the assessment report and the important level of detail, with a good level of 
agreement between both groups. This fact highlights that a rigorous evaluation work has been 
attempted. The coincidence in the judgements made by the two corrector groups is quite high, and 
only in one case the comments are very short since they consider them unnecessary because of the 
high quality of the work. Therefore, the formative evaluation nature of this methodology must be 
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considered. It allows the student to reflect on the work done by their peers, and as a result, learn 
about the content of the work evaluated, and acquire their own evaluation skills.  

3.3 Comparison of the assessment performed by students and instructors.  
For this analysis, one problem from the six assignments of each course has been randomly selected 
(12 assessments out of 144). Three instructors have independently assessed them using the same 
rubric and the results of the evaluation have been compared with the assessments performed by the 
students. One of the instructors is conducting the course (Professor 1) and knows the objectives and 
methodology used, while the other two are teaching in other grades (External professors). 

The overall results of the assessment score are shown in Figure 2 (2a, 2b and 2c), which compares 
the qualifications of the instructors (Professor 1, External professors average, and the mean of all of 
them) vs students. 

 
Figure 2. Scores awarded by a) Professor 1, b) External professors  and c) average professors vs. 
students. In each graph, the angle bisector is shown in red and data are fitted to linear regression  

(dotted line), which equation is also included.  

 

 

 

 
 

a) 

b) 

c) 
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It is worth noting that most of the points are below the bisector, indicating that the scored awarded by 
the instructors is lower than that of the students. 

The same comparison has been made using Bland-Altman plots (Figure 3). The horizontal axis 
represents the average of the two grades to be compared (Student and Professor) and the vertical 
axis represents the difference (Student-Professor). The zero-line, which would indicate that the 
difference is null, is plotted in red. The mean difference is represented in orange to see if there are 
significant differences. The position of the standard deviation from the mean is represented in green, 
both the positive and negative values. 

 

 

 
Figure 3. Bland-Altman plots. The horizontal axis represents the average of the two grades to be 

compared (Student and Professor) and vertical axis represents the difference (Student-Professor), 
corresponding to a) Professor 1, b) External professors and c) Professors’ average.  

a) 

b) 

c) 
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The mean of the differences and their standard deviation are summarized in Table 2. 

Table 2. Mean of the differences between students and professors’ grades and standard deviation. 

 Professor 1 External 
professor 1 

External 
professor 2 

Average external 
professors 

Average 
Professors 

Average of differences 0,25 2,32 1,15 1.74 1,24 

Standard deviation 0,756 1,192 0,861 0,799 0,714 

Data analysis indicates that instructors correct significantly different from each other and different from 
the students, even using the same rubric. Professor 1, who knows the methodology and objectives of 
both subjects, offers a result more similar to the students’ one. Although the results are not statistically 
significant (only three instructors and 12 problems), the results seem to point out that the rubric is not 
good enough to unify criteria and even a deeper issue, implicit in the evaluation, which is the direct 
knowledge of the subject. 

There is no temporal correlation when analysing the differences in the assessments of students and 
professors as a function of time, in order to study whether as the course progresses the differences 
decrease due to the unification of criteria. Differences between student and teacher assessments are 
randomly distributed throughout the course. 

Statistically significant differences between instructors and students have been found, and even 
between different instructors. The difference between the instructor who is familiar with the courses 
and their teaching methodology, and the external instructors who are not familiar with the courses may 
be relevant. This difference could be an objective of a further research. The results obtained suggest 
the existence of tacit correction criteria in the subject context, which are not reflected in the rubric, 
which is focused only in the direct knowledge of the subject under assessment. 

4 CONCLUSIONS  
Peer assessment carried out during two courses, Physics and Electricity, included in the first year of 
Electronic and Automatic Engineering Degree (Universitat Politècnica de València), has yielded 
interesting and stimulating results: 

• The peer assessment methodology manages to involve students in this formative evaluation 
model. 

• The evaluations, in general, have a critical and rigorous approach, both in relation to the 
resolution of the problem and in the formal aspects of the document evaluated. 

• The rubric proposed for the evaluation has been accepted and used by the students without any 
problem and correctly. 

• When analysing the evaluations performed by two teams on the same document, they coincide 
in a reasonable way in the assessment of different aspects of the rubric and in their comments, 
and the final rating deviates little. This indicates that students know the objectives of the work 
and the evaluation criteria, and apply them similarly in the evaluation. Furthermore, a deep 
reflection on the work carried out by the peers has been achieved by the students through this 
methodology. Peer assessment helps students to learn about the work performed by other 
students as well as to have a better understanding of the subject. 

However, after the analysis of the results, weak points have been identified for further improvement: 

• There has been no clear evolution in the evaluation carried out by teams throughout the course; 
from the beginning to the end it seems that they follow the same guidelines. 

• Comparing the assessment carried out by the students with that carried out by the instructors, 
the results are not conclusive and the evaluation should be extended to other instructors in 
order to be able to get accurate statistics of the results. In particular, the concrete aspects that 
should be addressed are: 
o There is a bias towards a higher score of student assessments with respect to that of the 

instructors. 
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o The bias is lower when comparing the student assessment with the instructor who teaches 
the course. This seems to indicate, although there is only a few data, that if the students and 
instructors share the same learning context, they coincide in the evaluation and apply similar 
subjective criteria. 

o There are differences in the evaluation between instructors outside the course context and 
instructors conducting the course. 

o The difference between the assessment performed by different instructors seem relevant, 
depending on whether they are involved in the context of the course (not only the contents 
and objectives), and should be investigated more specifically. 
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ANNEX (EVALUATION RUBRIC)  

 

Problems resolution /Evaluation Rubric  
 
CATEGORY / LEVELS 4          (10 points) 3          (8 points) 2          (5 points) 1          (2 points) 100% 0 

A) Components of the 
problem and organization 

 

All required elements are 
present. The contents are well 
organized and present a 
professional appearance. 

All required elements are 
present. The contents are well 
organized. 

Few required elements are 
missing. The format of the 
report does not help to 
organize the material and to 
understand the contents. It 
has incorrect format. 

Several required elements 
are missing. The document 
is sloppy, misspelled, font 
types and sizes are not 
homogeneous, graphs and 
tables badly inserted, ... 

15% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Does not contain the 
minimum 
requirements to be 
considered as a 
problem resolution. 

B) The form: grammar, 
sketches, drawings and 
graphics 

 

The text is excellently written. 
The vocabulary and language are 
academic and are related to the 
content. 

Professional and accurate 
sketches, drawings and graphic 
representation. The graphs are 
labelled and titled. 

The text is written correctly. 
The vocabulary and language 
are correct. 

Accurate representation of 
sketches, drawings and 
graphs. The graphs are 
labelled and titled. 

The text, drawings and 
graphics are understood, but 
carelessly presented and 
unclear. 

The text presents 
grammatical errors and 
inappropriate vocabulary. 

Several sketches, drawings 
and graphics necessary for 
the resolution and 
interpretation of the 
problem does not appear. 

35% 

C) Resolution: 
development, 
calculations, results and 
discussion 

 

The development is logical and 
organized. Mathematical 
explanation of each of the steps 
in the exercise is performed 
correctly. 

All calculations are shown, the 
results are correct and properly 
expressed with their units. 
Nomenclature is used properly. 
Results are discussed. 

If applicable, it includes the 
findings and what was learned 
from the problem from a critical 
point of view 

The development is logical.  
Mathematical explanation of 
each of the steps in the 
exercise is showed. 

Some calculations are shown, 
the results are correct and 
properly expressed with their 
units. Results are discussed, 
but not clearly. 

If applicable, it includes the 
findings and what was learned 
from the problem. 

Mathematical explanation of 
each of the steps in the 
exercise is showed. 

Some calculations are shown, 
the results are properly 
expressed with their units.  

If applicable, it includes what 
was learned from the 
problem. 

No calculation is showed. 

 

40% 

D) Knowledge of the 
subject 

 

The theoretical concepts are fully 
applied, showing full 
understanding of physical 
concepts. 

Theoretical concepts are 
properly applied, 
demonstrating adequate 
knowledge of physical 
concepts. 

The application of some of the 
theoretical concepts is 
incorrect. Some concepts are 
not properly assimilated. 

The shown knowledge is 
deficient. 

10% 
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