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ABSTRACT

Teamwork is one of the most important competences for most professionals, and it is therefore imperative that it be included in
university education programmes, yet its evaluation continues to pose challenges. This paper reports on part of a study into the
self and peer evaluation of teamwork, research which was carried out in order to analyse teamwork dynamics among students
on degree courses in different disciplines, and how these relate to the outcome of teamwork and the grades obtained by each
team member. The views of 351 students studying five subjects on five different degree courses were analysed, with participants
divided into 95 groups. The results show that effective teamwork is related to higher grades and higher quality products. The
weighting of the grade awarded to teamwork in the final subject grade conditions students’ assessment of how well the team has
functioned, as does the grade each student receives from their teammates. Those teams that view their team as functioning best
distribute equal grades among their teammates. The results also show that those students who assess themselves positively do
the same for their peers.

Keywords: Peer-evaluation ; self-evaluation ;teamwork ;assessment ; higher education

The importance of teamwork

Research on teamwork has gained in importance in recent decades. One of the main pieces of evidence for this trend
is that many accreditation agencies now require that teamwork skills be developed in higher education. This is due to
such skills being one of the attributes most valued by employers when recruiting new members in an organization
(European Commission 2010; Agéncia per a la Qualitat del Sistema Universitari Catala- AQU 2015; Fundacion Ev-
eris 2017; Britton et al. 2017; Fathi, Ghobakhloo, and Syberfeldt 2019). Collaboration and team-based efforts have
become ubiquitous in many workplaces. Due to this relatively recent development, group work (henceforth in this
article we use the terms “team” and “group” and “teamwork” and “group work” interchangeably) now forms the ba-
sis of a great deal of student learning within post-secondary education, with a view to preparing students for their
future professional careers. It has been incorporated as a cross-disciplinary competence in many university degrees,
even if it is not always implemented in the way originally intended.

The results of studies on competence training at Spanish universities are, in part, contradictory. For example,
teamwork is one of the competences with the greatest educational deficit according to graduates of universities in the
autonomous region of Catalonia (Spain) (Agéncia per a la Qualitat dels Sistema Universitari de Catalunya- AQU
2017), whereas the study conducted by Michavila et al. (2016), which collected university graduates’ perceptions
four years after completing their studies, found that it is one of the most highly valued. The study by Rodriguez-
Gomez, Ibarra-Saiz, and Cubero-Ibafiez (2018) also revealed teamwork to be one of the competences that students
believe they work most on in their studies. These authors studied the perceptions of 2,556 students attending 10 Span-
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ish public universities regarding ten basic competences (applying knowledge, reasoning, problem solving, analysing
information, communicating, autonomous learning, sense of ethics, creativity, teamwork and evaluation). In reference
to teamwork, the activities that students reported performing more frequently were “participating and collaborating
actively in teamwork” and “integrating and agreeing on the contributions of the team, respecting all opinions”. On the
other hand, evaluation is among the competences students believe they implement least, probably due to the little
training they receive in this area (Ibarra-Saiz and Rodriguez-Gomez 2014).

At the international level, teamwork or the ability to work in a team is one of the generic competences thought to
be most important across all subject areas (Riebe, Girardi, and Whitsed 2016; Britton et al. 2017; Sridharan, Mutta-
kin, and Mihret 2018). Recently, Wilson, Ho, and Brookes (2018) reviewed some studies that show how, despite the
importance of acquiring it, students believe that little work is dedicated to the competence of teamwork on their sylla-
buses. With regard to this, several different factors make it difficult to introduce team activities in the university
classroom, such as the lack of resources to implement them correctly or that they require time that is then not inves-
ted in providing content (Fathi, Ghobakhloo, and Syberfeldt 2019).

Despite these difficulties, there are many advantages to cultivating teamwork skills from a social, professional and
educational point of view. These include, among others, students’ active engagement, positive interdependence, indi-
vidual accountability, equal participation, higher understanding and retention of concepts, social skills (Scott-Ladd
and Chan 2008; Strom and Strom 2011; De Hei et al. 2015), improving democratic skills in citizenship education and
co-constructing knowledge (King and Behnke 2005). However, teamwork also entails some limitations that can
emerge from either individual team members or the group dynamic. On the one hand, it has been observed that low-
achieving students benefit more from teamwork than those who usually achieve high marks, and on the other, both
“free riding” and the presence of too many dominant or inactive members have been found to hinder group work
(Pallisera et al. 2009, Channon et al. 2017). In addition, students may also be unrealistic or biased when assessing
peers, and tension or friction can emerge among peers, including feelings of hurt (Vu and Dall’ Alba 2007).

In order to enhance the advantages of teamwork and avoid the problems that arise when group activities are em-
ployed, it is important for teachers to include adequate tools in the programming of these activities that help students
to work correctly in a group and value their involvement and that of their peers (Pujolas 2008).

Teamwork assessment

One of the challenges of implementing teamwork in university education is assessing students’ competence in it
(King and Behnke 2005; Fellenz 2006; Carson and Glaser 2010; Gransberg 2010; Anson and Goodman 2014). Many
teamwork experiences have assessed this competence based on evaluating the outcome of the activity involving
teamwork. However, that a group receives a good mark for the tasks it has performed does not mean that all members
have successfully acquired the skills of group work (Channon et al. 2017). Aside from the outcome of the task, it is
necessary to assess how the group has worked together and the level of competence of each of its members. Accord-
ing to Channon et al. (2017), the task, individuals and group must all be taken into account for the definition “good
group” to be applicable. Assessment of the latter two elements is hampered by the teachers not always being with the
teams when they execute their tasks. It is the students themselves who can best perform these assessments, as they
interact with the members of the group and are direct observers of both their teammates’ behaviour and that of the
group as a whole (Gransberg 2010; O’Neill et al. 2019). A methodology is therefore required that allows students to
assess both the group and its members.

Different studies have shown the usefulness of self and peer assessment in relation to teamwork (Chapman and
van Auken 2001; Fellenz 2006, Wen and Tsai 2006, Sergi 2007; Carson and Glaser 2010; Gransberg 2010; Neus
2011; Thomas, Martin, and Pleasants 2011; Weaver and Esposto 2012; Britton et al. 2017; O’Neill et al. 2019; Pla-
nas-Llado et al. 2018). Some of these studies also show that students value the use of these techniques very positively
when working as a team (Sergi 2007; Carson and Glaser 2010; Gransberg 2010; Neus 2011; Weaver and Esposto
2012; Planas-Llado et al. 2018). Self and peer assessment also foster students’ learning by helping them develop
skills related to critical thinking, self-regulation and problem solving (Kili¢ 2016).

Many methods and instruments have been devised to aid self and peer assessment (King and Behnke 2005), with
researchers, educators and organizations often creating their own (Loughry, Ohland, and Moore 2007). Some of the
tools that have been developed to evaluate teamwork employ rating scales. One of the most widely used is the Com-
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prehensive Assessment of Team Member Effectiveness (CATME) (Ohland et al. 2012), which is available as a web-
based tool (Loughry, Ohland, and Moore 2007). CATME helps students learn how to contribute to teamwork and
assess team members’ contributions to it. Although the usefulness of the tool has been proven, Hastie, Fahy, and Par-
ratt (2014) have described some limitations, such as its online application, which prevents it being adapted to specific
needs. The instrument is also in English, and therefore not so easy to apply outside the English-speaking world.

Among the different methods that use peer assessment to evaluate teamwork, we find the Croft peer-evaluation
method (Croft, Meyers, and Fentimen 1995), which consists in the students themselves distributing points between
the different team members once the activity is completed. This allows them to reward those students who have done
a better job with more points and penalize those who have not participated enough in the group with fewer points. It
involves students evaluating themselves, their teammates and the group as a whole. Although some groups may tend
to share out points equally to avoid confrontations or negative feelings (Fellenz 2006; Ohland et al. 2012), many
groups have been found to distribute the points unevenly, giving more points to those students who have acted as
leaders, for example, and fewer points to those who have not done the tasks proposed by the deadline agreed within
the group (Fellenz 2006; Gransberg 2010; Planas-Llado et al. 2018). This evaluation can be equated to holding mem-
bers to account for teamwork at the end of the activity, which can motivate students to become more involved in tasks
and respond positively towards their teammates’ expectations (O’Neill et al. 2019). However, the design of a system
to include peer evaluation in calculating individual scores for team projects should be kept as simple as possible
(Gransberg 2010). It should also be taken into account that, despite students having favourable attitudes towards peer
assessment, many of them: (a) do not feel comfortable evaluating one another; (b) can feel unqualified to evaluate
their teammates; (c) can question the objectivity of the evaluation (both their own and their teammates’); and d) see
the lack of training and prior experience in evaluation as a problem (Walker 2001).

However, as Ohland et al. (2012, 611) pointed out, “point distributions do not give students information about
what teamwork behaviors are important, and so they do not teach team skills or provide specific feedback for im-
provement”. For this reason, introducing tools that involve students’ reflection on their teammates and their own par-
ticipation can facilitate the evaluation of teamwork, leading to more accurate marks (Villardon 2006; Thomas, Mar-
tin, and Pleasants 2011; Anson and Goodman 2014; Planas-Llad6 et al. 2018). As Gémez-Ruiz, Rodriguez-Gomez,
and Ibarra-Saiz (2013) found in their research, such reflection helps students further enhance their basic competences.
Furthermore, reflection on how the team works together as a whole provides the different team members with feed-
back from their teammates on their participation in obtaining the final product of teamwork and the degree to which
the competence in teamwork was acquired. This feedback can help reduce free riding and improve teamwork, encour-
aging student engagement in teamwork issues, feedback, learning and action planning (Gabelica et al. 2012). In addi-
tion, O’Neill et al. (2019) and Brutus and Donia (2010) have observed that students and teachers support the use of
reflection in teaching activities.

Although many experiences have been described in which peer assessment is used to evaluate teamwork in univer-
sity subjects, more in-depth research is required into this form of evaluation. In some peer assessment and self assess-
ment experiences aimed at evaluating teamwork, the marks awarded by the students themselves have been compared
with those given by their teammates (Lejk and Wyvill 2001; O'Neill et al. 2019). When a student’s self assessed
marks are in line with those of their peers, this indicates that said student has a correct perception of him or herself
(Paunonen and O'Neill 2010; O'Neill et al. 2019). In most cases, these types of students are the ones who perform
better in teamwork and produce the expected results (Fleenor et al. 2010). On the other hand, those students who
award themselves higher marks than those received from their peers tend to perform at a lower level in teamwork
activities (Atwater and Yammarino 1992, 1997). In respect of this, Lejk and Wyvill (2001) found that stronger stu-
dents tend to under-rate themselves while weaker students have a tendency to over-rate themselves. It has also been
found that inter-rater reliability in peer ratings can be improved if students do such activities over time (Loignon et al.
2017; O’Neill et al. 2017; Nejad and Mahfoodh 2019).

In order to conduct a more in-depth analysis of teamwork evaluation via peer and self assessment, we believed it
would be interesting to analyse the relationship between the mark awarded to the team’s product and the assessments
that students make of different aspects of how the team worked together, as well as the relationship between the latter
and self and peer assessment taking into account the weight of the team mark in the final grade for the subject, field
and year of study.

Objectives and methodology
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In order to provide more information on the dynamics of teamwork carried out by students at the academic level, a
study was undertaken by the University of Girona’s Network of Educational Innovation in Evaluation, which compri-
ses professors from different disciplines and three different faculties and centres (social sciences, science and engi-
neering). The aim of this study was to analyse the working dynamics of student teamwork on degree courses in dif-
ferent disciplines, and how these relate to the result and the mark obtained by one of its members. The specific aims
were to analyse: (a) the group’s assessment of its own teamwork process; (b) students’ self-evaluation of their team-
work process; (¢) students’ peer evaluation of their teammates; and (d) how students distribute the mark for the team-
work product. The results have been analysed according to the scope, academic year and weight of the teamwork
mark in the final grade for the subject using SPSSX.

The study involved a group activity being undertaken by students, who then assessed the teamwork that had taken
place and expressed their opinion on this assessment method. It was carried out in five subject areas - one from social
sciences, one from science and three from engineering - on five different degree courses, over two consecutive aca-
demic years (Table 1). The group activity consisted in preparing and making oral presentations and producing written
assignments, projects, spreadsheets or business plans. The number of students who took part in each activity ranged
from 36 to 125, divided into 17-28 groups of 2 to five members each. Aside from the content involved in each activi-
ty, these educational activities also aimed to foster students’ active participation in teamwork and have them take re-
sponsibility for and involve them in assessment. To add weight to the work of student assessment, in each subject the
mark awarded by peers was worth 5-55% of the final mark for the subject. None of the students had prior experience
of using peer assessment to evaluate teamwork, although some of them had experience of peer assessment in other
activities.

Table 1. Overview of the characteristics of subjects considered in the study.

Course Project design =~ Social and legal Physics Structures Business organiza-

aspects of biotech- tion and manage-
nology ment
Subject Social Educa- |Biotechnology Agricultural Agricultural En- |Agricultural Engi-
tion Engineering gineering neering

Field Social Sciences |Science Engineering Engineering Engineering

Year Second Third First Second First

Number students 125 (28 groups) (97 (24 groups) 36 (18 groups) |60 (17 groups) |83 (25 groups)

(Number groups)

Activity Project work Oral presentation |Project work  |Spreadsheet and |Business plan

project work

% of final course 50% or 55% 5% 20% 15% 20%

mark

Prior experience in Yes Yes No Yes No

peer assessment activ-

ities

% of groups with un- 39.3% 20.8% 5.5% 29.4% 40%

even mark distribu-

tion

The same methodology was employed in all of the subjects and comprised the following steps:

1. Prior to the activity, joint preparation of documents for students to carry out self and peer team-
work assessment by all members of the University of Girona’s Network of Educational Innova-
tion in Evaluation. These documents included an individual report, a group report and a rubric.
The aim of the individual report was for students to assess themselves and their peers, while the
group report was to assess teamwork as a whole. In both cases, evaluation entailed awarding
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marks on a Likert scale of 14 and students could provide arguments and evidence for their eval-
uation. The assessment indicators included in these two reports were related to the eight basic be-
havioural components reviewed by Baker (2008): attendance at group meetings, dependability
and keeping one’s word, quality of work, effort and/or extra effort, cooperation and communica-
tion with other members, management of group conflict, making cognitive contributions, and
structuring group work for goal achievement. The rubric was provided to help students complete
the individual report.

2. In the next step, the professors responsible for the subjects provided students with a detailed ex-
planation of the teamwork assessment process. They also explained and provided the documents
necessary for the evaluation: the two reports and the rubric.

3. Execution of the teamwork activity on the course.
4. After the activity was carried out:

5. Individual and group assessment of teamwork by students using the individual and group reports
and rubric.

6. Marking of the activity by professor (taking the rubric into account). Groups were then informed
of their mark so that they could distribute it among their peers.

7. Distribution of the mark between members of each group based on the reflective work done in
individual and group reports. For example, if the final teamwork mark was a 7 and the team was
composed of four students, the group had 28 points to distribute among the members of the team.
Groups had the autonomy to decide by consensus whether the mark should be the same for all
members, or whether to differentiate based on the level of involvement and work done by each
member. Once decided, they had to submit a report to the professor with the mark distribution.
The mark in the report was the one given to each student as a final mark for teamwork. The as-
sessment system applied was a modified version of the method first posited by Croft, Meyers,
and Fentimen (1995).

The data were processed using the SPSSv.23 program. The statistical analysis was based on the correlations and
comparisons between the final mark obtained for each group, the distribution of these marks between each member of
the group, and the teamwork items evaluated by the students in the individual and group reports. The work involved a
total of 403 students, distributed into 112 working groups. A total of 351 individual reports and 95 group reports were
analysed. The distribution of points was analysed using the total number of students and groups, while the evalua-
tions were analysed using the assessment reports. Not all individual and group reports were available, meaning that
the sample is smaller in both cases.

Results

Group evaluation of teamwork

The group reports were analysed based on the mark obtained by the team, the weight of teamwork in the final
grade, the field and the academic year.

The student groups had a positive overall perception of teamwork. The results showed that groups whose team-
work process was viewed as good received more positive marks for the products of the activities they conducted and
experienced greater satisfaction with regard to the teamwork process. Applying Pearson’s correlation, a positive rela-
tionship was observed between the group’s mark and most of the group’s scores for the items in the group report
(Table 2). The correlation was positive for all issues related to teamwork functioning well, such as those referring to
the time and place arranged for meeting, discussion of and agreement on a joint work plan, equal distribution of
work, and resolving conflicts and differing points of view. Thus, the group functioning translated into a better job
being done and therefore a better mark.

Table 2. Pearson’s correlation between the items related to teamwork performance in the group report and the group mark, and the
same items and the percentage weighting of the teamwork mark in the final grade.
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I i L

GROUP MARK 271%% 231%*) 251%%) 062] .227** .033| .223**—031.248** 313**
% MARK OVER FINAL|-.262%*—129%—.199%%—.071 —.164**|—.175%*|—-232%*—.054) —.007 ~ —252%%*

** The correlation is significant at level 0.01 (bilateral).
* The correlation is significant at level 0.05 (bilateral).

When correlating the percentage of the teamwork mark in the final grade with group evaluations, it was observed
that the greater the weighting teamwork had in the final grade, the lower the scores awarded for teamwork. Thus, the
greater the weight of the teamwork mark, the stricter the scores given for the team’s performance.

When analysing the differences between the fields of the group evaluations for the items in the group report, it was
observed that the groups studying degrees in a scientific field tended to award higher group marks (Figure 1). This
was followed by those in the field of technology and, finally, those in the social field. Caution must be taken with
these data, since the subject of science gives the least weight to the teamwork mark in the final grade and the subject
social science gives the most. However, some specific items are very similar in all fields. These are: “One of the team
members acted as a reference point, leading the process” (Item 4), “The team members had the freedom to express
their opinions and proposals at all times” (Item 6) and “The team members respected the decisions taken in the group
work spaces” (Item 8) (Figure 1).

Figure 1. Comparison among the different fields for item evaluations in the group report (scores between 1 and 4).
—=&—>Science —f—Engeneering =& Social
4.50
4,00
3.50
3.00

2.50

SCORE

2.00
1.50
1.00
0.50

0.00

When comparing group scores for items related to the team’s performance by academic year, few differences were
observed. The third-year groups generally valued the items more positively, while the first years valued all items
more evenly (Figure 2). One finding that also stood out was the difference in the score awarded to Item 4 (One of the
team members acted as a reference point, leading the process) by the first-year groups compared to the groups in
other years. The former tended to have a clear group leader who led the teamwork process, while the second and
third-year groups divided up responsibility for the tasks more.

Figure 2. Comparison of scores for the items in the group report by academic year (scores of between 1 and 4).
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Group evaluation of teamwork and its relationship with mark distribution

The evaluation of teamwork performance is also related to how marks are distributed by team members. Students
tended to distribute the mark equally in our study, with 71.4% of the groups doing so and 28.6% not.

The type of mark distribution (equal or unequal) was analysed by academic field, year and weight of teamwork
mark in the final grade for the subject (Table 3). The number of groups distributed unevenly was greater in the social
field. The greater the weight of the teamwork mark, the more uneven the distribution of points was found to be. As
for type of mark distribution by academic year, the data obtained did not allow us to draw any conclusions.

Table 3. Type of mark distribution by academic field, year of study and weighting of teamwork mark in final grade for subject.

FIELD Scientific 19 79.1 |5 20.9 24
Technological |44 73.3 |16 26.7 60
Social 17 60.7 |11 393 28
YEAR First 32 744 |11 25.6 43
Second 29 64.4 |16 35.6 45
Third 19 79.1 |5 20.9 24
% FINAL GRADE 5% 19 79.1 |5 20.1 24
15% 12 70.6 |5 29.4 17
20% 32 744 |11 25.6 43
50% 8 57.1 |6 42.9 14
55% 9 643 |5 35.7 14
TOTAL 80 71.4%\32 28.6% 112

We also analysed the relationship between type of mark distribution and the mean scores for all of the items in the
group report and the mean for each item. Groups with an equal mark distribution tended to evaluate teamwork per-
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formance more positively (mean: 3.42 and standard deviation: .39) than those with an unequal distribution (mean:
3.29 and standard deviation: .52).

As for the mean scores that groups gave to each item in the report, some differences were found between the two
types of mark distribution (equal-unequal) (Figure 3). The first factor to emphasize is the difference in score for the
item “One of the team members acted as a reference point, leading the process” (Item 4), more agreement being
found among those groups with an uneven mark distribution. We can therefore assume that if distribution is unequal,
someone takes control. Two further items that stood out were “All team members worked with the same intensity in
group tasks” (Item 5) and “The distribution of work that could not be finished in the joint sessions was equal and by
consensus” (Item 3), which were valued more positively by groups with an equal mark distribution. Thus, when mark
distribution is equal, it is perceived that all members work with the same intensity.

Figure 3. Item group scores by mark distribution (14 scale).

== Equal == Unequal

4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

SCORE

A higher dispersion (deviation) of results was also observed for the different items evaluating the team’s perform-
ance when contrasted with mark distribution (Table 4). Those groups with an equal mark distribution returned similar
scores, while the scores of those with an unequal distribution were slightly more dispersed. This finding reinforces
the idea that groups with an unequal mark distribution have more uneven and less balanced work processes within the
teams.

Table 4. Evaluation of items related to team performance by type of mark distribution.

éQgggi (678 [9

EQUAL  |Mean 3.4229 341 3.46 | 2.17) 3.51| 3.92| 3.57 3.73| 3.55
Standard deviation|0.3961 0.786/0.666/0.847/1.079| 0.69/0.315|0.711/0.573|0.677
Range 1.78 3 3 3 3 3 2 3 3 3
UNEQUAL|Mean 3.2946 3.32 [3.21 2.95 | 3.14| 2.37| 3.91| 3.53) 3.83] 3.4
Standard deviation|0.5233 0.91 0.848/0.93 |0.848|0.874/0.454|0.907/0.572|0.832
Range 2.67 3 3 3 3 3 3 3 3 3
TOTAL Mean 3.3854 3.38 [3.41 3.31 | 2.45) 3.18| 3.92| 3.55/ 3.76] 3.5
N 339 339 339 (339 | 339 339 339| 339 339/ 339
Standard deviation|0.4402 0.824/0.735/0.9 |1.108/0.909| 0.36(0.773|0.573|0.727
Range 2.67 3 3 3 3 3 3 3 3 3
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Self and peer assessment of teamwork

We also studied the relationship between students’ self and peer assessments in relation to teamwork performance.
The data were extracted from the 351 individual reports submitted by students. To this end, we calculated the mean
self assessment mark students gave themselves (Mean_Self-assessment) and the mean score they gave to their peers
(Mean_peer-assessment) (Figure 4). A positive correlation (.613**) was observed between the two. As can be seen in
Figure 4, scores followed a positive trend and were fairly well grouped together. This means that when students as-
sess themselves positively, they tend to do the same for their peers.

Figure 4. Pearson’s correlation between students’ self and peer assessment.
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Mean Peer-assessment

The mean self assessment scores were compared to the means for peer assessment by academic field, year and
weighting of the teamwork mark in the final grade. An analysis by fields shows that students in the technological and
social fields tended to present similar behaviours in self and peer assessment. Thus, when students assessed them-
selves positively, they also often did the same for their peers. In the scientific field, this correlation was not so strong
(Table 5).

Table 5. Pearson’s correlation between self and peer assessments by academic field, year and weighting of mark in final grade.

Mean Peer assessment and Self assessment
FIELD Scientific Mean (Pearson) 375%%*
N 95
Technological Mean (Pearson) .617%*
N 159
Social Mean (Pearson) 625
N 97
YEAR First Mean (Pearson) .684%*
N 107
Second Mean (Pearson) S61%*
N 149
Third Mean (Pearson) 375%*
N 95
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Mean Peer assessment and Self assessment
% FINAL GRADE 5 or 15 %|Mean (Pearson) 466**
N 147
20% Mean (Pearson) .684**
N 107
50 or 55% Mean (Pearson) 625%*
N 97

** The correlation is significant at level 0.01 (bilateral); N. Number of students; Sig (bilateral) is 0.000 in all cases.

The analysis by academic year indicates a positive correlation between self and peer assessments among first and
second-year students. This finding shows that these students tended to give their peers better marks when they also
gave themselves a high mark. In contrast, the scores awarded by third-year students showed a higher dispersion and a
lower correlation (Table 5).

Furthermore, it was also observed that students’ assessments were not related to the weighting of the teamwork
mark in the final grade for the subject, although there was slightly less correlation between these assessments and the
weighting of the mark when the weighting was lower. That tasks with little weighting in the final grade require less
involvement on the part of team members could explain this finding (Table 5).

An analysis of the individual reports revealed that when teamwork had a higher weighting in the final grade of the
subject, individual self assessments were lower. This was observed when correlating the mean self assessment for
each item in the individual report with the percentage weighting of the teamwork mark in the final grade (Table 6).
The same trend was observed for peer assessment means (—192%*%*),

Table 6. Pearson’s correlation between students’ mean self assessments for each item related to teamwork performance (individual
report) and the percentage weighting of the teamwork mark in the final grade of the subject.

% FINAL MARK Pearson s correlation
Attendance —.259%*
Participation and collaboration —153%
Time and task management —.261%**
Distribution of tasks and responsibilities —.136*
Working to objectives —.068
Positive attitude and cohesion —.113
Assertive communication —128%*
Leadership —.230**
Self — analysis — 175%*

**The correlation is significant at level 0.01 (bilateral).
*The correlation is significant at level 0.05 (bilateral).

The mean evaluation for items in the individual report on the teamwork process was similar for each academic
field. However, the mean evaluations by students in the scientific field were slightly higher than those in the techno-
logical and social fields, a behaviour that was also observed in the case of the group report evaluations.

In the same analysis by academic year, virtually no differences were found between the different years with regard
to individual evaluations of teamwork performance.

Finally, correlating students’ self and peer assessments with the final teamwork mark showed that when the group
mark was higher, the item scores increased. As can be seen in Table 7, the item that correlated least in this respect
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was that of leadership (“One of the members of the team acted as a reference point, leading the process”). When the
group mark was higher, leadership was more divided among the team members, and therefore received lower scores;
this was also observed in the analysis of team marks. When groups received higher marks for the assessed activity,
students gave a higher mark to teamwork performance items related to overall assessment, time and task manage-
ment, participation and collaboration, self-analysis and working to objectives. A similar behaviour was observed in
the case of peer evaluations (Pearson’s correlation mean group mark other peers .297%%*).

Table 7. Pearson’s correlation between the group’s final mark and self assessment for each item.

GROUP MARK Pearson's correlation
Attendance 123%
Participation and collaboration 223%*
Time and task management 243%*%
Distribution of tasks and responsibilities A73%*
Working to objectives 222%%*
Positive attitude and cohesion 200%*
Assertive communication 126%
Leadership .035
Self-analysis 216%*
Overall evaluation 297 %%

**The correlation is significant at level 0.01 (bilateral).

*The correlation is significant at level 0.05 (bilateral).
Discussion and conclusions

Teamwork is one of the competences that employers identify as being most important in the human resources se-
lection process (European Commission, 2010; Agéncia per a la Qualitat del Sistema Universitari Catala- AQU2015;
Fundacion Everis 2017), which is why both students and professors agree on the need to develop it in the university
domain (Brutus and Donia 2010; O’Neill et al. 2019). Although university students engage in team activities, they are
not generally aware of how team dynamics work, what roles members take, the barriers to progress and which aspects
the team masters and help it obtain the expected results. In addition, university students have little experience in eval-
uating this competence. Consequently, the implementation of practical team activities is fundamental, especially if it
is accompanied by evaluation and reflection on the process. Knowing the parameters that can influence teamwork
and its evaluation is also of great relevance. In order to expand scientific knowledge in this area, the present research
studied team activities carried out within subjects in different fields of university study, including self and peer as-
sessment by students to assess teamwork (individual reports) and student reflection on the teamwork process (group
reports). It provides evidence of group behaviours in relation to different variables, in particular the quality of prod-
ucts resulting from teamwork, the weight of the teamwork mark in the final subject grade, the mark distribution
among team members and training students in teamwork.

The results of the study show that team performance is closely related to the quality of work produced, and conse-
quently the mark obtained for the products of activities. Thus, those groups that rate their performance positively usu-
ally receive higher marks for the outcome of their teamwork, demonstrating the importance of carrying out an effi-
cient teamwork process to obtain good results.

In addition, the results also reveal that the percentage of the teamwork mark in the final subject grade conditions
students’ assessment of teamwork performance, in relation to both the individual and group reports, and also how
students distribute marks when assessing teamwork. Thus, the more weight teamwork has in the final grade, the
stricter students are when assessing the process and the greater balance there is between groups that distribute the
mark equally and those that do not. This indicates that students feel more involved in teamwork when its impact on
the final grade is higher, and as a result are also more demanding of their peers. Contrarily, those activities with little
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weight in the final grade are usually perceived as being easier and less relevant, and require little involvement on the
part of team members. Therefore, they award their peers higher marks and, moreover, groups are more likely to dis-
tribute the mark equally. These results coincide with those of Sridharan, Muttakin, and Mihret (2018), who stated that
the percentage weighting given to peer assessment should be sufficiently high to avoid parasitism, improve communi-
cation within the team and increase the contribution of team members.

This study also reveals a relationship between teams’ group evaluation and the mark distribution when evaluating
teamwork. Specifically, the team’s performance is assessed more positively among those groups that distribute the
mark equally and receive similar marks from each other. In these groups, items that are highly valued refer to equal
task distribution, working by consensus, and similar intensity of work among all team members. Contrarily, they do
not attach a high value to clear leadership, something that is observed among those groups with an uneven mark dis-
tribution.

The results also show that as students acquire the competence of teamwork, their behaviour as a group changes
over time. On the one hand, whether they have a leader changes. Teams of first-year students tend to have a clear
leader to lead the process, while those in the second and third years divide the tasks up more. On the other hand, a
positive correlation is also observed between self and peer assessment, and this correlation is higher among first and
second-year students than among third-years. Thus, the more positive the self assessment, the more favourable the
peer assessment. According to O'Neill et al. (2019) and Paunonen and O'Neill (2010), this means that students have a
correct perception of themselves. Moreover, several authors have shown that teamwork competence improves when it
is put into practice continuously over time (Brutus and Donia 2010; Biggs and Tang 2011; Britton et al. 2017). This
could be because third-year students have more experience in group activities than those in earlier years and are
therefore more capable of distinguishing between good and bad practices in this competence. Also, as Nejad and
Mahfoodh (2019, 626) point out, “assessment practices would help students sharpen their assessment abilities, which
in turn can give rise to more reliable scores”.

In line with that observed in previous research (Anson and Goodman 2014), this study shows that groups’ reflec-
tion on their team performance, as well as individuals’ reflection on their own work and that of their peers, consti-
tutes a very effective tool for fostering student involvement in teamwork. Reflection also helps to create an interde-
pendence between the different team members, providing a sense of group cohesion, team awareness, and individual
and inter-individual responsibility (O'Neill et al. 2019). We are convinced that the feedback and reflection process
through self and peer assessment constitute very important training exercises for students that help them develop the
competence of teamwork, as pointed out by Ohland et al. (2012). In order for it to work as a training exercise, it is
important to bear in mind that the evaluation procedure must be clearly explained to students prior to peer evaluation
so that they understand the aims of the process and the tools to be used (Falchikov and Goldfinch 2000; Fellenz 2006;
Cestone, Levine, and Lane 2008; Vu and Dall’ Alba 2007; Planas-Llad6 et al. 2018); practical examples must also be
provided (Kili¢c 2016). These measures give students confidence and make the evaluations fairer. It is also important
to provide them with tools to make the process a reflective one. Among these, we would highlight the use of rubrics.

One strength of the study presented here is that it involves subjects from very different fields (social, technological
and scientific), and the results therefore have a high degree of transferability. Most teamwork evaluation methodolo-
gies described in the scientific literature apply to a very specific field and are therefore only useful for the subject for
which they have been designed (Britton et al. 2017). It is worth noting that our work as a whole shows how a com-
mon self and peer assessment method for evaluating teamwork can be applied across a range of very different disci-
plines in higher education.

Among the limitations of this study, we would highlight its focus on specific subjects from various degree courses
in which students display different levels of teamwork competence and professors are committed to using a pedagogi-
cal and reflective approach to teamwork in the classroom. In most cases, these are isolated subjects within a degree
subject. A regular and gradual use of this methodology for evaluating teamwork at the bachelor or faculty level
would help to show the progress students make in this competence (O’Neill et al. 2019) and improve its acquisition.
Another limitation of the study is that student feedback is given through reflection reports and teacher feedback. In
subsequent experiences, the incorporation of more structured and recurrent feedback processes where students see
their peers’ evaluation is recommended. We also believe that no relevant conclusions can be drawn from the analysis
by academic field. In all cases, behaviour in the scientific field differed from that of the other fields. One possible
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explanation for this may be that the scientific field is the only one to include this subject matter in the third year and
is the one with the least weighting in the final grade. To be able to draw viable conclusions by academic field and
year, the study should be expanded to incorporate an analysis of experiences in the three fields over the three years of
the degree.

In summary, the main factors influencing the behaviour of groups involved in programmed activities for develop-
ing the competence of teamwork are the quality of the product of teamwork, the mark received for it and the weight-
ing of teamwork in the final grade for the subject. Aside from these factors, other conclusions can be drawn from the
study related to the usefulness of this method of evaluating teamwork, the tools necessary to develop it, and its inter-
disciplinary character. First, it has been shown that students’ own evaluation of teamwork and their reflection on it
constitute a useful tool for promoting students’ participation and motivation in activities aimed at acquiring the com-
petence of teamwork. This methodology is also useful for detecting divergences between team members. Moreover, if
applied by all professors on a degree course, the reliability of the results could improve considerably. Second, this
experience evidences that it is essential to make specific documents (individual and group reports and rubrics) availa-
ble to students to help them, as well as professors, carry out the teamwork assessment. And, last but not least, the
cross-disciplinary nature of this study should encourage academics from all educational fields to use self and peer
assessment to evaluate teamwork.
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