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Abstract  
Although almost all of working life is spent as part of a team, it is not common practice in Spain to 
evaluate students for a major project dissertation in groups rather than as individuals (this applies to 
both undergraduate Trabajo Fin de Grado (TFG) projects and masters Trabajo Fin de Master (TFM) 
projects). In the current system, each student develops and presents an individual final project, and a 
committee formed by academics is assigned to evaluate it.  As the number of university students in 
Spain tends to be higher than in other western countries, such as the UK, the mentoring process and 
the evaluation of these final projects by academics can be very time-consuming.  We illustrate this 
problem using two degree programme examples from the University of Granada (UGR). More than 
500 individual undergraduate projects are evaluated every year for the degree of Primary Education 
Teacher Training while, for the Teacher Training Master, the numbers are up to 80 projects per year 
for the science specialty.   

There is, therefore, a potential opportunity to improve the learning process for larger Spanish class 
sizes via a major team project and associated peer assisted learning. 

In this paper, we use an example of the mentoring and evaluation of group projects applied by staff 
from the Institute of Petroleum Engineering (IPE) at Heriot-Watt University, UK, in their Reservoir 
Evaluation and Management (REM) MSc programme (one of three MSc programmes available in IPE, 
that use a group project model for teaching). Their methodology reduces the bias produced by the 
presence of weak students in the group, the different backgrounds of the students and other potential 
issues that may bias one team against another. Moreover, the evaluation system used promotes an 
individual assessment of each team member within the group, based not only on their technical 
performance developing their part of the project, but also on their ability to work as part of the team. 

The paper compares the methods used by IPE to evaluate final projects and provides grounds to 
propose potential applications of the IPE methodology to the Education degrees taught at other 
universities, including the University of Granada (UGR).  The Heriot-Watt system for the formation of 
groups, the general mentoring process and the evaluation criteria may be useful to establish a new 
system at UGR that would not only save time and resources when applied to TGMs and TFMs in 
degrees with a high number of students, but also enrich the student's learning experience. The correct 
application of the methodology would ensure a fair evaluation of the team project as a whole, while 
obtaining an individual mark for each student.  

Keywords: evaluation, group projects, mentoring, teamwork, TFG, TFM.  

1 INTRODUCTION  
Spanish universities typically have very large class sizes, which makes it difficult to design an 
evaluation process that creates meaningful learning outcomes for the students while keeping the 
workload of tutoring staff manageable, particularly when mentoring and evaluating final/dissertation 
projects. It is not common practice in Spain to evaluate students for a major project dissertation 
(undergraduates nor master students) in groups rather than as individuals. In the current system, each 
student develops and presents an individual final project, and a committee formed by academics is 
assigned to evaluate it. 
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The mentoring process and the evaluation of these final projects by academics can be very time-
consuming and will affect both the research output and the work-life balance of the teachers. 
Moreover, this extraordinary amount of time, that is added on to other teaching commitments, may 
also affect the quality of the mentoring that each individual student receives, shortening the time that 
the students can spend with the mentor.    

There are other models of teaching in which major projects are developed, presented and evaluated in 
teams, optimising the time invested by the staff in the mentoring and evaluation, and resulting in a 
more balanced situation.  

The main benefit to the students of team projects is that they replicate the real-world working 
environment by making cooperation and team work an essential tool in successful completion of the 
project.  These skills are essential in the real world and are not developed by individual project work. 

In order to analyse this potential opportunity to improve the learning process for larger Spanish class 
sizes via a major team project and associated peer assisted learning, three examples of university 
degrees are analysed and compared. Two of them are Spanish degrees taught at the University of 
Granada, in which final projects are usually individual, and the third is a UK masters degree taught at 
Heriot-Watt University in Scotland (UK), where group projects are assessed.  

2 METHODOLOGY 
In order to highlight the problem of evaluating final projects for the large class sizes in Spanish 
universities, two education degrees taught at the University of Granada (UGR, Spain) have been 
selected: Primary Education Teacher Training degree (Grado en Magisterio de Educación Primaria) 
and the Master in Teacher Training (Máster Universitario en Profesorado de Enseñanza Secundaria 
Obligatoria y Bachillerato, Formación Profesional y Enseñanza de Idiomas (MAES)). In this masters 
degree, the students specialise on a topic depending on their background, so only the ones choosing 
the experimental sciences qualification will be considered for the present study. 

The final project of any undergraduate degree at the University of Granada receives the name of  
'Trabajo fin de grado' (TFG from now on), while the masters project is named 'Trabajo fin de master' 
(TFM from now on).   

More than 500 individual TFGs are evaluated every year for the degree of Primary Education Teacher 
Training while in the masters programme, the students specialise on a topic depending on their 
background, so only the ones choosing the experimental sciences qualification (biology/ geology or 
physics/chemistry) will be considered for the present study, which equates to up to 80 TFMs per year.   

In both of the Spanish degrees used as an example, the final project (TFG or TFM) is prepared and 
presented individually by each student.  

These individual projects are compared to the MSc in Reservoir Evaluation and Management taught at 
Heriot-Watt University (HW, UK) which is an example of good practice for grouping students to 
prepare and present the group-based final projects (in this case a Field Evaluation Project or FEP). 
Specifically, we will look at the grouping and organisation of the teams.   

A comparison of the 3 degrees is given in Table 1 to quantify the teaching time effort required by each 
programme.  The important values for comparison include:  

1 The average number of students in the final year of each degree for the last 4 years, together 
with  

2 the average number of final projects presented (individual in the case of the UGR, group in the 
case of HW),  

3 the number of staff members involved in the mentoring process and 
4 the number of academics involved in the evaluation part are presented in Table 1.   

The estimated time per year invested by an academic in mentoring and evaluating is given per student 
for the three degrees (Table 1). For the undergraduate degree, the average numbers of the last 3 
academic years (2013 to 2016) have been used, while for the two masters, the numbers are the 
average for the last four years (2012-2016). The difference in number of students between the 
undergraduate and postgraduate degrees is noticeable. While the Spanish postgraduate example has 
more students per year than the UK masters, the latter is also taught in Russia, so the total student 
numbers are similar. The time dedicated to each student for the mentoring and examining process is 
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in the same order of magnitude, but the grouping of students in teams considerably reduces the time 
invested by the academics each year in the process of mentoring and examining, from 24 and 28 
hours in the case of the Spanish degrees to some 10 hours in the case of the UK degree. The 
existence of a top limit of how many students an academic can mentor/evaluate implies that, with 
large size classes, more academics are needed to fulfil the average time invested per student.   

Table 1.  Average numbers for the three example degrees and estimated time invested by academics in 
the mentoring and evaluation process. 

 Primary Education 
Teacher Training degree 

(UGR) 

(Individual project) 

Master in Teacher 
Training (Science 
specialties) (UGR) 

(Individual project) 

MSc in Reservoir 
Evaluation and 

Management (HW) 

(Team project) 

Students per year (in 
final year) 

532 60 29 

Final projects per 
year 

532 60 5 

Mentors per year 129 28 6 

Examiners per year 129 15 20  

Number of 
projects/students per 
mentor 

4 projects/4 students 4 projects/4 students 5 projects/29 students 

Number of 
projects/students per 
examiner 

4 projects/4 students 4 projects/4 students 5 projects/29 students 

Time invested by 
academic per year 

20 hours mentoring+ 

4 hours examining 
(mentor=examiner)  

20 hours mentoring+ 

8 hours examining 

(mentors tend to examine 
other students) 

1.6 hours mentoring+ 

 8.8 hours examining 

(all mentors are examiner, 
not all examiners are 

mentors) 

Time invested by 
mentor/examiner per 
student per year 

6 hours per student 

(mentor=examiner) 

5 hours per student 
(mentor) 

2 hours per student 
(examiner) 

 (mentors tend to examine 
other students) 

2 hours per student 
(mentoring) 

3 hours per student 
(examiner) 

Moreover, it is interesting to mention that, due to the way the system works in HW, although 14 
examiners are the average per year, the examiners are grouped in 8 expertise areas, in order to cover 
all the different areas tackled in the project. That means that there are 2 examiners per area, and they 
focus mainly on their section of expertise within the report. They also assess the integration of the 
report. For each presentation, there will be around 8-10 examiners in the room for each team. This 
system has the advantage of maintaining the same examiners for all of the groups, so the marks will 
be agreed by all, and consistent for all the students. In the Spanish system, slight differences in the 
marking may occur between different tutors or different committees. 

In order to be able to establish comparisons among the Spanish and the UK mentoring and evaluation 
of final projects, the Spanish and UK example degrees have been analysed in detail. The results for 
each degree are presented below.   
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3 RESULTS 
The three degrees selected for the study are described below.  

3.1 Primary Education Teaching Training degree (Spain) 
The Primary Education Teaching degree prepares students to become Primary Education teachers in 
public and private schools. As established by law [1], in the last year all the university students need to 
develop and present a final project. The requirements may vary slightly from one degree to another, 
so this study will discuss the one developed for the Faculty of Educational Sciences [2].    

The topic of the project is suggested by the tutors, the students request the tutor of their preference 
and the mentoring consists of several individual meetings of the student and the tutor, and occasional 
group seminars (Table 2).  

Outside of these meetings, as established by law [1], the student works mostly independently. At the 
end of the project, the student has to prepare and submit a final report and a presentation that he/she 
will publicly defend. The tutor is the person in charge of mentoring and evaluating the whole project. 
Only in the case of a student wanting to opt for the mention of excellence (the closest equivalent to 
distinction in the British system) will an academic committee be formed to evaluate the project (Table 
2).  

Although there is the possibility of group projects [2], it can only be selected when the students are 
mentored by the same tutor, and it is clearly specified that the report and presentation must be 
presented individually, and 'a personal and original work that reflects the competences acquired by the 
student, even when it is performed in a small group' [2]. This means that the students will not see any 
advantage in a group project or the value of team work as, in the end, they still have to present an 
individual piece of work. There is also the added complication that they must make sure that their work 
is clearly distinct (and more valuable) from that of other students in their group. 

3.2 Teaching Training master (Spain) 
The Teaching Training Master prepares students to become Secondary Education teachers in public 
and private schools, in Professional Formation and in Language Teaching. As established by law [3], a 
final project is required to graduate. The regulations may vary slightly from one masters degree to 
another, so this study will discuss the one developed by the University of Granada for the Teaching 
Training Master [4].    

The topic of the project can be suggested by the student or the tutor and the students request the tutor 
of their preference. In some cases, the participation of a co-tutor may be considered.   

The mentoring consists of several meetings between the student and the tutor (Table 2) in which the 
tutor guides and helps the student with any questions or issues they face. Most of the work developed 
by the student is independent (autonomous), and no milestones are set by the tutor. At the end of the 
project, the student has to prepare a final report and a presentation that he/she will publicly defend in 
front of an evaluation committee formed by three academics (Table 2). The tutor provides a report 
about the performance of the student that is considered by the evaluating committee for their final 
decision, but he/she is not a part of the evaluation committee. 

Working in groups is only considered as a partial process, and not as an option for the whole project 
[3]. The University of Granada Teaching Training Master regulations [4] mentions that 'the TFM has to 
be developed individually by each student'. It is possible to share or incorporate a part of group work 
developed with other students, as long as it is coordinated by the teachers of the formative modules 
with whom it has been elaborated'. 

3.3 MSc in Reservoir Evaluation and Management (UK) 
The MSc in Reservoir Evaluation and Management taught at the Institute of Petroleum Engineering 
(IPE) at Heriot-Watt University, UK, predominantly prepares students to become professionals in the 
petroleum and gas industry, with some continuing on to PhD studentships. Graduates will join oil and 
gas companies and work in project teams around the world. 

A key aspect of the training is therefore teamwork, in order to best prepare them for a life in industry 
and as such, through the group project or “Field Evaluation Project” (FEP) that recreates the 
environment of a technical team in an oil company. This team project, developed over many years 
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with input from industrial partners, represents a good practice example of how successful team 
projects are developed, mentored and assessed. 

The FEPs are 7 weeks long and are organised as follows: 

• Firstly, the teams are grouped by the coordinator of the masters’ programme depending on their 
scientific background (that may be geology, engineering, maths, etc), their working experience, 
their gender, nationality and first language, and marks already obtained in exams. The idea is to 
obtain balanced teams with a variety of characteristics mentioned above.  

• Once the teams are formed, team building exercises are performed, to assess how each team 
works and to teach them how they should contribute to the group. In order to reinforce this 
learning experience, psychometric tests are performed, and the results are explained to the 
teams, so each member is aware of their strengths and weaknesses when doing teamwork and 
may act upon it if necessary.  

• A team leader and a vice-leader are selected by the group, and the leader is in charge of 
coordinating the group work and has the last word when a decision is causing problems in the 
group.  

• The project tasks are divided up amongst the team members as the team sees fit and the team 
collectively is ultimately responsible for delivering the project outcomes.  In general the tasks 
are clearly divided among the team members, so each person will have different 
responsibilities.  

The deliverables of the project are a report and a marked team public presentation in front of a group 
of experts in the different parts of the project (geology, geophysics, reservoir simulation, etc.). Two 
examiners of each area are usually involved, though some examiners are involved with more than one 
subject area. Marks for the project, the presentation and the ability to answer questions after the 
presentation are awarded.  

To represent the importance of team work, a set of peer-assessment marks are taken into account to 
adjust the final individual mark of each student.  Each team member is asked to award marks to each 
of their team mates, based on their team performance (working with others, planning and organisation, 
effectiveness under stress, commitment to the job, etc). Their peer-assessment marks are used to 
modify the marks awarded by the examiners; the team average remains the same as the mark given 
by the examiners, but those students with high peer marks will score above this average, whilst poor 
peer marks produce a mark below the team average. 

The peer-adjustment methodology applied at HW reduces the bias produced by the presence of weak 
students in the group, the different educational backgrounds of the students and other potential issues 
that may favour some teams over others (Table 2). Moreover, the evaluation system used promotes 
an individual assessment of each team member within the group, based not only on their technical 
performance during the project, but also on their ability to work as part of the team. 

As the project integrates different areas of knowledge within the oil and gas disciplines, different 
members of staff will be involved in the evaluation of the different parts of the projects, depending on 
their expertise. However, as a whole, the fact that the students are grouped in teams drastically 
reduces the time invested by the academic staff in the mentoring and marking process, while 
maintaining the quality of the support received by the students and of the evaluation itself (Table 2).  

3.4 Comparison between the three degrees and potential applicability of 
mentoring and evaluating students in groups in Spanish Universities 

The three degrees are compared and contrasted (based on the summary in Table 2) below based on 
the experience for both academic tutors and students.  From this we can evaluate the benefits of the 
group project approach to teaching 

3.4.1 Potential benefit for academics mentoring and evaluating Education students  
It is clearly reflected in Table 2 how grouping students will strongly reduce the time that the tutor 
spends supervising each student. Moreover, if this reduction is combined with less time spent in the 
marking itself, the result is promising. If the same number of academics is maintained, the mentoring 
and evaluation would be optimised in terms of time, contributing to solve the issue of the excessive 
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workload imposed by large numbers of students and projects in the Education degrees presented in 
this study, without losing any quality in the process.  

Moreover, if the marking style of Heriot-Watt REM master was emulated by the academics teaching in 
Education degrees at the University of Granada, a cluster of mentors/markers working as a group 
themselves would have to be developed. There are several studies regarding the benefits of teamwork 
in higher education academics and how it would improve not only the daily functioning of the 
departments and their success on securing research funds, but also their personal wellbeing [6,7,8]  .  

 Primary Education 
Teacher Training degree 

(UGR) 
(Individual project) 

Master in Teacher 
Training (UGR) 

(Individual project) 

MSc in Reservoir 
Evaluation and 

Management (HW) 
(Team project) 

Student profile Mainly Spanish 
undergraduate students 

without working experience 

Mostly Spanish and some 
EU postgraduate students, 

some with working 
experience 

International students (UK, 
EU and overseas) 

postgraduate students, 
often with working 

experience 
Mentor (tutor) Selected by students Selected by students Several mentors per team, 

selected by institution 
Project topic Proposed by tutor/student Proposed by tutor/student Same for all teams 

Type of work Individual Individual In small teams  
(5-7 students) 

Selection of team 
members 

Tutor decides based on 
common topic 

Tutor decides based on 
common topic 

MSc coordinator decides 
based on background, work 

experience, gender, 
nationality, language and 

marks 

Team building 
exercises 

No No Team building exercises, 
plus psychometric test and 

session about results 
Formative 
activities  

Group seminars Group seminars Seminars for some or all 
the team members 

Extension of 
report (max.) 

20 pages (6000 words) 
without annexes nor 

references 

50-60 pages  without 
annexes 

maximum of 120 pages 
(everything included) 

Presentation of 
project 

10 minutes 
oralpresentation+10 

minutes of questions per 
student 

15 minutes oral 
presentation+15 minutes of 

questions per student 

50 minutes oral 
presentation+ 20 minutes 

questions per team 

Marking of 
project 

Public, by tutor Public, by committee  
(3 academics) 

Public, by staff of IPE 
(average of 14, up to 20 

markers)  
Final mark of the 
project 

Mark assigned by the tutor 
after presenting report and 

defending presentation 

Mark assigned by a 
committee after presenting 

report and defending 
presentation 

Team mark assigned by a 
cluster of experts and peer 

assessment  

3.4.2 Potential benefits for Education students 
Oakley et al. [9] show how, under the right circumstances (when the mentor intervenes and pays 
attention on how the groups are formed and how the tasks are distributed), assigning work to higher 
education student teams instead of individually can lead to ‘learning benefits and student satisfaction’, 
although she specifically mentions the unsolved issue of how weak students may affect the team 
dynamics.  

Hughes and Jones [10] consider teamwork as ‘a set of important skills that can be developed in 
individual students’, and they propose several ways to assess teamwork.  
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There are advantages and disadvantages when using teamwork to assess students [11] (Table 3).  In 
the present article, the assessment methodology of the HW degree is proposed as an effective way to 
ensure the fair marking of all the team members, considering both their individual contribution to the 
team, and their group effort, including peer-assessment. 

As it is outlined in Table 3, most of the disadvantages of teamwork in higher education are related to 
the way the teams are formed and how they are assessed. The first issue highlighted in Table 3 could 
be the most important one. In the case of the REM students (UK), the topic presented orally by each 
student will not be in the subject area they mainly worked on, but will be chosen by the project 
coordinator. This encourages the students to take an interest in all aspects of the project. Regular 
meetings with the tutors, in which all the students participate and where doubts regarding all different 
tasks are dealt with, will support the inclusion of all the students in all the parts of the project. 

In addition, a clear distribution of the tasks and team work training will reduce issues such as the ones 
stated in items 5,7 and 8 in Table 3. Award boards are aware of these problems and can allow 
flexibility to avoid good students being penalised. 

This methodology has also been carried out successfully in other cultural backgrounds, as the REM 
masters programme is also taught at the Tomsk Polytechnic University (Russia), showing the 
portability of this system into other universities. Other examples from the literature reinforce the idea of 
teamwork being beneficial in higher education courses (e.g. [12]). 

Finally, the process of learning how to organise team selection and of working in a team may be 
beneficial for the Education students as future teachers. Cowie [13] estates that ‘the very process of 
being in a cooperative group can enhance the social and emotional development of a child’. 

The idea of teamwork in Primary and Secondary students as an effective way of learning for the 
children is already being checked in schools all around the world (e.g. [14,15, 16, 27]), so it will be 
much easier for a teacher to apply a teamwork methodology at school if they have experience it 
themselves.  

Table 2.  Advantages and disadvantages of student teamwork (from Crebert et al., 2011). 

Advantages of teamwork Disadvantages of teamwork 

1. Fosters collaboration, as well as 
competition 

1. Not all students learn everything about the topic, 
especially if the task and workloads are divided into 
separate components 

2. Develops students’ confidence and 
active participation in learning 

2. Some students prefer to work and be assessed 
independently 

3. Prepares students for the workplace 3. There is a higher level of risk, as the uncertainty 
factor is higher than in the normal classroom situation 

4. Develops a supportive working 
environment 

4. Students can feel as if they have been ‘thrown in at 
the deep end’ if they don’t have adequate support 

5. Brings together people with differing 
expertise and different perspectives 

5. Some students don’t pull their weight 

6.Can lead to creative and innovative 
solutions to complex problems 

6. Individual grades may be affected if an overall group 
mark is awarded 

7. Encourages students to challenge 
assumptions 

7. Some people tend to dominate others in the team and 
can hijack agenda 

8. Gives students a chance to perform a 
number of different roles 

8. Internal team dynamics can collapse 

9. Develops other skills such as project 
management, time management, 
problem solving, communication, conflict 
resolution and negotiation skills 

9. ‘Groupthink’ can take over 
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4 CONCLUSIONS 
After comparing the different methodologies applied by Spanish and UK universities to mentor and 
evaluate final projects (undergraduate and graduate), the grouping of students in teams is proposed 
for future final projects in Spanish universities focusing on Primary and Secondary Education as a 
subject.  

The success of this proposal would require: 

1 A change in the current policies regarding final projects to include the option of creating groups 
that can present just one project per group, even when the students will receive an individual 
mark in the end.  

2 Rearranging the marking system, to allow for peer-assessment to be included as part of the 
mark, and to ensure the time invested by each mentor in each team is appropriate 

3 Establishing clear rules on how the groups should be formed, ensuring the diversity and variety 
of student background, working experience, marks, gender, nationality, etc, in each group 

4 Providing proper teamwork training, to ensure the best experience for the students.  

5 Making sure that there are specific tasks in the project that can be equally distributed among the 
different team members  
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