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ABSTRACT

Aim/Purpose The purpose of this study is to develop an efficient methodology that can as-
sist the evaluators in assessing a variable number of individuals that are work-
ing in groups and guarantee that the assessment is dependent on the group
members’ performance and contribution to the work developed.

Background Collaborative work has been gaining more popularity in academic settings.
However, group assessment needs to be performed according to each indi-
vidual’s performance. The problem rests on the need to distinguish each
member of the group in order to provide fair and unbiased assessments.

Methodology Design Science Research methodology supported the design of a framework
able to provide the evaluator with the means to distinguish individuals in a
workgroup and deliver fair results. Hevner’s DSR guidelines were fulfilled in
order to describe WebAVALIA. To evaluate the framework, a quantitative
study was performed and the first results are presented.

Contribution This paper provides a methodological solution regarding a fair evaluation of
collaborative work through a tool that allows its users to perform their own
assessment and peer assessment. These are made accordingly to the uset’s
perspectives on the performance of each group member throughout the
work development.
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Improving Workgroup Assessment with WebAVALIA

Findings The first analysis of the results indicates that the developed method provides
fairness in the assessment of group members, delivering a distinction
amongst individuals. Therefore, each group member obtains a mark that cor-
responds to their specific contribution to the workgroup.

Recommendations For those who intend to apply this workgroup assessment method, it is rele-

for Practitioners vant to raise student awareness about the methodology that is going to be
used. That is, all the functionalities and steps in WebAVALIA have to be
thoroughly explained before beginning of the project. Then, the evaluators
have to decide about the students’ intermediate voting, namely if the evalua-
tor chooses or not to publish student results throughout the project’s devel-
opment. If there is the decision to display these intermediate results, the eval-
uator must try to encourage collaboration among workgroup members, in-
stead of competition.

Recommendations This study explores the design and development of an e-assessment tool —

for Researchers WebAVALIA. In order to assess its feasibility, its use in other institutions or
contexts is recommended. The gathering of user opinions is suggested as
well. It would then be interesting to compare the findings of this study with
the results from other experimentations

Impact on Society Sometimes, people develop a rejection of collaborative work because they
feel exploited due to the biased evaluation results. However, the group mem-
bers assessment distinction, according to each one’s performance, may give
each individual a sense of fairness and reward, leading to an openness/will-
ingness towards collaborative work.

Future Research As future work, there are plans to implement the method in other group as-
sessment contexts — such as sports and business environments, other higher
education institutions, technical training students — in other cultures and
countries. From this myriad of contexts, satisfaction results would be com-
pared. Other future plans are to further explore the mathematical formula-
tions and the respective WebAVALIA supporting algorithms.

Keywords WebAVALIA, software tools, evaluation tools, self and peer assessment,
higher education

INTRODUCTION

According to Freeman (1995, p. 289), workgroups can “encourage deeper learning, promote student
autonomy by transferring some of the responsibility for teaching and learning to students”, as well as
“reduce academic time in feedback and marking”. One expectation for workgroups is to “make
learning meaningful through active learning” (Daba et al., 2017, p. 871). For this reason, collaborative
work has gained more popularity, and literature demonstrates the importance of it in the success of
projects (Frank & Barzilai, 2004; Hoegl & Gemuenden, 2001; Kizkapan & Bektas, 2017).

Collaborative learning has become a common practice in academic settings since it can assist the
learners with the acquisition of knowledge by sharing their experiences and work together (Rienties
& Tempelaar, 2018). This learning method can be employed in different situations, being a common
practice, the gathering of students in groups in order for them to complete a proposed project and
thus engage in active learning (Daba et al., 2017). One approach of collaborative learning is the Prob-
lem Based Learning (PBL) method (Hmelo-Silver, 2004). When doing so, the students are able to
learn what they need to know to solve the proposed problem. The purpose of PBL is to assist the
student in learning content, process skills, and problem-solving skills. It provides students with
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guided experience in learning through solving complex, real-world problems (Hmelo-Silver, 2004;
Khoiriyah & Husamah, 2018).

With the increased usage of PBL, the lecturers at Porto Accounting and Business School (ISCAP)
decided to increase the weight of these group projects in the students’ final evaluation. This decision
was taken after a focus group interview with the lecturers who implemented this method. Focus
group interviews can provide information about ideas and feelings that individuals have, and the dif-
ferent perspectives between them (Babo & Suhonen, 2018; Rabiee, 2004).

Along with the increase of the projects’ weight in the final grade, the need to distinguish members of
a group became clear, since the assessment can be biased when evaluating the group as one. The lec-
turers expressed this concern and, as a result, the process of designing a framework to provide an as-
sessment environment was started. The framework aims to assist the lecturer with the task of distin-

guishing the elements of a group by supporting the students’ self and peer assessment.

Therefore, in order to differentiate the performance of each student in a workgroup, a first version
of a framework was designed. The assessment was done using a spreadsheet and pieces of paper,
which was a rudimentary way to achieve self and peer assessments from the students. By seeking to
improve this first version, other approaches to reach the same goal were designed. The latest version
is a web version, which was designed to provide a freeware platform available to as many people as

possible — WebAVALIA.

WebAVALIA was first presented in higher education institutions (HEI), as a platform to assist the
lecturers in the assessment of students in workgroups. It is fundamental to the assessment process,
since it registers the self and peer assessment of group members by a voting process. The scores re-
sulting from it can then be calculated to achieve a result with which the lecturers can base their
grades. The students have a unique point of view regarding their workgroup colleagues that the lec-
turer does not, and since the students are involved in the assessment process, the final grades can be
fairer (Tan & Keat, 2005).

While WebAVALIA can be used to assist the lecturer in the assessment process, this software tool
can also be used in non-academic settings. After all, teamwork is used in organisations to achieve var-
ious goals and WebAVALIA can be helpful in providing fairer self and peer assessments in such sce-
narios.

BACKGROUND OF CONCEPTS

In order to discuss the design of a new assessment tool, some relevant concepts must be detailed.
Therefore, this section will present a literature review on important topics, concerning e-assessment
of workgroups, namely collaborative learning, self and peer assessment, and technology enhanced as-
sessment.

COLLABORATIVE LEARNING

According to Eshuis et al. (2019), collaboration in academic settings has gained more popularity with
a great amount of research on this topic. Collaborative learning is understood as the practice of
bringing together a small group of students that depend on and assist each other in the development
of a work where a common goal has to be achieved (Babo, 2020; Chen & Kuo, 2019). It is a “multi-
voiced and heterogeneous” process where interaction is the key (Hakkarainen et al., 2013, p. 71).

There are several methods for collaborative learning that provide the students with the opportunity
to “discover information or look for a way to solve the problem” (Ruiz-Gallardo & Reavey, 2019, p.
76). One of these methods is problem-based learning (PBL). PBL provides students with guided ex-
perience in learning through solving complex, real-world problems. According to some authors (Bell,
2010; Hmelo-Silver, 2004; Khoiriyah & Husamah, 2018; Kizkapan & Bektas, 2017; Loyens et al.,
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2015; Ruiz-Gallardo & Reavey, 2019; West, 2018), PBL can have an important role in the success of
students by contributing to a better group learning, which can be very important to curricula.

Group activities can improve and develop the skills of its members. However, the majority of studies
related to the effects of improving skills in workgroups were conducted in the last few years, which
makes it hard to find related articles from decades ago (Pai et al., 2015). This can suggest that interest
in the improvement of skills through workgroups and on searching better methods to perform them
is increasing.

In fact, group learning has been practised more often in schools and tertiary institutions, since in col-
laborative environments, the students can learn with and from their peers (Vicente et al., 2018).
Group learning promotes critical thinking skills, increases reasoning and autonomy, improves strate-
gies to resolve problems while focusing mainly on the most important steps, and improves the
knowledge. In general, students who work in collaborative groups obtain better results and are more
satisfied with what they learn than those who are not in groups (Daba et al., 2017). Cooperative
learning requires students to form small groups to engage in learning, and it is important to the stu-
dents’ “individual contribution, self-learning, peer-learning, accountability, and communication skills
(Wen, 2017, p. 127). According to Wen (2017, p. 127), “team learning is one of” the “best coopera-
tive learning”” strategies in which assessment can be done. Effective collaborative practices can offer
several benefits to the students, such as “achievement, motivation, and social skills” (Chen & Kuo,
2019, p. 95). In a collaborative environment, students are able to learn with and from their peers.

2

There are also several studies conducted by researchers in different universities of the world which
aim to prove whether workgroups are effective or not. A study done in Bule Hora University (Daba
et al,, 2017) concluded that most students prefer this approach because they see it as a means to get
good grades and pass the course, instead of a way to learn cooperatively. However, in the Universiti
Kebangsaan Malaysia, a study conducted in two degrees of Engineering Mathematics concluded that
the first grade prefers individual learning while the other grade learns better by working in a group
(Othman et al., 2012). Also, in an Accounting course of Emporia State University, USA, the students
did not appreciate cooperative learning (Wen, 2017). Thus, in light of the findings of this last author,
the evaluators have to be careful when adopting cooperative learning strategies in order for them to
be effective.

The same studies revealed controversies and possible reasons for disadvantages of group working
and cooperative learning. Some factors that can reflect the lack of interest by learners to work in
groups can be the insufficient background knowledge of content and lack of skills related to time
management, evaluating, searching, and organizing content from various sources. These difficulties
may lead to having the students “develop low self-esteem, low confidence, feel of fear, and sense of
depending on dominant learners” (Daba et al., 2017, p. 865). Another factor that students have ex-
pressed when working in group is the possible unfairness in groups’ individual assessment. This can
happen because some members are less committed than others, which leads to different contribution
rates, but not always compatible assessments (Daba et al., 2017).

However, in the higher education settings, who are the learners that benefit from this type of work?
The personality of the students can be one of the decisive factors on the positive (or negative) ef-
fects. A study done by Lavy (2017) said that individuals with difficulties in interpersonal relations,
anxiety or attachment avoidance usually show their attachment insecurities when working in groups.
At the end, this revealed to be a wrong self-perception of themselves, since their insecurities do not
compromise the “students’ actual performance in group projects” (Lavy, 2017, p. 175). Furthermore,
attachment anxiety was associated with higher grades in group tasks. Also, one of the most com-
mented reasons is related to the difficulties of the students to stay together outside their classes
which can affect equal participation (Daba et al., 2017; Wen, 2017).

Currently, due to the pandemic outbreak, most educational institutions have temporarily closed in
order to contain its spread. Therefore, in order to mitigate these impacts on the students’ learning,
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the Federation of the Red Cross, UNICEF and the World Health Organization (WHO) have recom-
mended the use of online education strategies (WHO, 2020). However, this new paradigm has
shifted the education system from “group learning to more individualized instruction” (Kufi et al.,
2020, p. 12), since the “usual lesson-oriented group work, discussion and cooperative learning situa-
tion” is harder to be implemented when “social interaction is under control” (Kufi et al., 2020, p. 6).

Nonetheless, the technological advances have assisted in changing the manner in which the teaching
and learning processes occur. These changes allow for students to use collaborative softwares or ap-
plications to perform their group assignments online. Therefore, online learning can still encompass
collaborative strategies, as long as both teachers and students are “mentally and emotionally ready” to
overcome these conditions (Kufi et al., 2020, p. 9; Verawardina et al., 2020).

SELF AND PEER ASSESSMENT

According to McNamara and O’Hara (2008), the importance of evaluating emerged with the influ-
ences of the current political ideologies. From this study, it was also stated that the learning process
has better results when there are frequent evaluations. The process of evaluation can be described as
“identifying, collecting and interpreting information about learning outcomes” (Farrell & Rushby,
2015, p. 107). In the face of this popular method, some countties, like Ireland in the beginning of the
decade of the 90s, had the initiative to incorporate evaluation practices at schools. Several authors
consider that self-evaluation is important since it is seen as a manner for people to develop evalua-
tion skills on themselves (McNamara & O’Hara, 2005, 2008).

Nevertheless, there was a need to prove the positive impact of self-evaluation. An analysis of the lit-
erature says that this kind of evaluation only has positive effects if every member of a group is willing
to do that. Despite the implementation of these practices in schools, students tend to look at this
process as an obligation, resulting in an incapability of having good effects on the process of self-
evaluation. Moreover, schools’ education managers and lecturers are not capable of performing self-
evaluation, because they do not have this has a “standard practice” (Vanhoof et al., 2009, p. 21).

Besides, peer evaluation is critically important for workgroups, because with this approach the stu-
dents have the possibility to “assess the quality of their peers’ work™ (Chang et al., 2020, p. 3). In a
PBL approach, performing peer evaluation is a great strategy for the students to contribute to others’
work, because they are not only evaluating themselves, but are also evaluating the rest of the group,
and thus engage them in group learning as well. While self-evaluation can be practised in almost
every individual activity, at professional, academic or even personal level, peer assessment is used
more in group projects or presentations with practical means (Alias et al., 2015).

According to Kolmos and Holgaard (2007), a PBL work can be evaluated individually or in a group.
Individual assessment consists of assessing a presentation where elements of the group are separated
to deliver their part alone. However, in a group assessment, the presentation is evaluated like an a//-in-
one, which means all elements of the group have the same mark in the project, any element can re-
spond to a specific question and unfairly, there is not a distintion between the members nor their ac-
tual perfomance. Notwithstanding, individual marks are synchronized with the peer assessment re-
sults allowing a distintion from the final project mark of the group, ensuring fairness and delivering a
distintion amongst individuals. Therefore, peer assessment has a great significance, since it is a pow-
erful method of education and delivers many benefits (Alias et al., 2015; Kolmos & Holgaard, 2007;
Luxton-Reilly, 2009).

Despite this, a study by Alias et al. (2015) proves that generally the students’ judgement on them-
selves, resulting from self-evaluation, is similar to the the peers’ assessment and usually the combina-
tion of these assessments is higher than lecturers’ assessment. Otherwise, students evaluate them-
selves relatively better than the rest of the group. This shows evidence of the inclusion of perspective
of every member in evaluation, if these practices of self and peer evaluation are done regularly.
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Summing up, evaluation frameworks have evolved, but there is still work to be done. However, with
the support of previous studies, it is possible to conclude that self-assessment, as peer assessment,
has great benefits. Moreover, according to some authors, like Bell (2010) and Cowan (1988), the tre-
mendous benefits of self and peer assessment can improve the confidence of a student by making
them realise the changes they can provoke in their final mark in relation to a lecturer’s mark (Stefani,
1994; Tan & Keat, 2005). Since “it is far better to take the risk over the marks than to deprive stu-
dents of the opportunity of developing the important skill of making objective judgments about the
quality of their work and of generally enhancing their skills” (Orsmond et al., 1997, p. 357, as cited in
Tan & Keat, 2005, p. 172).

Tan and Keat (2005) said that with the increase of workgroup evaluation, there will be a diffusion of
the new ideology of self and peer assessment and the impact that it brings to the improvement of
skills. Having said that, consideration for the respect of the students’ opinions about their own final
work, or the opinions of the students well involved in the workgroup, can create great doubts for ac-
ademic lecturers. The exhaustive studies related to this theme support a favourable conclusion about
the ponderation of self and peer assessment in the final evaluation, enabling a better workgroup dis-
tinction.

The study by Luxton-Reilly (2009, p. 210) found that peer assessment can be used in several contexts
and brings benefits to its users in “cognitive, social, affective, transferable skill and systemic do-
mains”. However, despite the significant advantages of peer assessment, these practices carry an in-
crease in administrative tasks. A manner to mitigate the increased workload is to use online tools able
to support assessment management (Luxton-Reilly, 2009).

TECHNOLOGY ENHANCED ASSESSMENT

The use of collaborative online platforms to achieve collaborative learning has been increasing. Com-
puter-supported collaborative learning (CSCL) can generate “more complex and multifaceted cogni-
tive, motivational, and emotional challenges in learning than individual learning” (Jdrvela et al., 2019,
p. 426). According to Ludvigsen and Steier (2019), CSCL is a structure of collaboration where there
is the participation of two contributors, student and teacher, connected by a computational artefact.
Technology can offer teachers and students the opportunity to broaden their learning outside of
classrooms, by allowing the personalisation of the learning experience through these platforms,
which makes the learning process more attractive (Rodriguez-Triana et al., 2019; West, 2018).

Technology enhanced assessment (TEA) covers a variety of activities where technology is used.
TEA, also known as e-assessment, comprises “methodologies, tools and processes where infor-
mation and communication technologies are used” (Hettiarachchi et al., 2014, p. 184). However,
Cook and Jenkins (2010), define that online self and peer assessment is a different way of using com-
puters to support assessment activities, which is distinct from e-assessment.

The use of software tools to perform self and peer assessment has been increasing. The reason being
that the use of these tools for assessment can provide realistic perceptions of the actual performance
of the students, as well as support the evaluator in crowded classrooms contexts. Each individual has
to spend a lot of time working with their peers, which places them in a unique position to perceive
and assess the performance and efforts of each other. Nonetheless, it is important to understand how
this technology can be more efficient in assessment practices and at the same time, complement
other assessment modes (Joint Information Systems Committee, 2007; Luxton-Reilly, 2009; Tan &
Keat, 2005).

Gray and Roads (2016), affirm that the technology can be used for assessment just like any other tool
to assist in the organisation of life and work. West (2018), also affirms that technology can assist in
the organisation of learning processes by using and implementing several digital resources. With this
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technology, it is possible to gather information to achieve a final mark, and make sure that the stu-
dents are being evaluated in a suitable manner. A concern of Pereira et al. (2010) is related to assess-
ment fairness, since there are different ideas about what is fair in a workgroup assessment process.

There are many software tools with different functionalities used in assessment activities. Luxton-
Reilly (2009) made a review of some peer assessment tools, comparing them. From this comparison,
it was possible to understand that most tools were either aimed towards specific courses or designed
for peer reviews, for example written reports. Also, a simple search online finds several other market
solutions, namely WebPA, Peergrade, iPeer, TeamMates, PeerMark, InteDashBoard, and Workshop
Module, among others. When analysing these tools, it is possible to ascertain that most of them per-
form peer assessment only. Nonetheless, WebPA, Peergrade, and Workshop Module can perform
both peer and self-assessment (Abell6 Gamazo et al., 1992; Babo et al., 2020; Hettiarachchi et al.,
2014; InteDashboard™ - Empowering TBL with Technology | Peer Evalnation, n.d.; iPeer | Teaching with
Technology, n.d.; Peergrade - Engaging Student Peer Review, n.d.; TEAMMATES - Online Peer

Feedback/ Evalunation System for Student Team Projects, n.d.; WebPA, n.d.; Workshop activity - MoodleDocs,
n.d.; IParadigms, 2010).

According to Babo et al. (2020), there are some key characteristics that have to be taken into account
when analyzing assessment tools. One of these characteristics is the quickness to perform the needed
steps in the tool by all the stakeholders (students, teachers, ...), which may include quick and short
questions on the different factors such as performance, anxiety, absence, motivation, knowledge, and
so on. Another characteristic is the existence of a method able to restrict the scores provided by the
users, which can be used to impose a comparison between members of a group. This method can be
an added value to the assessment, since the individual’s perceptions and viewpoints allow them to
identify differences in the group members’ performance. From these differences, it is possible to un-
derstand patterns and obtain a consensus on the performance of each member and distinguish them
(Babo et al., 2020; Block, 1978; Sorensen & Jorgensen, 2019).

Another important characteristic to analyse in an assessment tool is its capability to perform
weighted evaluations. This characteristic allows a distinction between peer and self-evaluation,
and/or between different assessment criteria. Besides these characteristics, a functionality to allow
the creation of workgroups or the assignment of members to workgroups is an advantage, as well as
being a freeware software tool, available to “all the academic community”. Luxton-Reilly (2009) also
clicited the need for the development of peer assessment tools available to be used by several institu-
tions (Babo et al., 2020; Block, 1978; Luxton-Reilly, 2009; Sorensen & Jorgensen, 2019).

Babo et al. (2020, p. 1326) made a brief analysis of the tools previously enumerated. This analysis was
performed considering characteristics that the authors regarded as the key characteristics. All the enu-
merated assessment tools have their own technique (“rubrics, QA surveys, comments, and others”)
to enquire its users on their perception of the work developed. None of the tools has the possibility
to restrict the scores provided by the users under evaluation, which means that the tools do not have
a method to impose a comparison between group members when assigning the scores. Only the
tools Peergrade and Workshop Module can “perform weighted evaluations”, which allows a better
distinction between self and peer assessment and/or between assessment criteria. All these tools al-
low an easy way to generate workgroups or assign members to groups, except Peermark. Regarding
the availability of the tools, none of these tools is freeware (Babo et al., 2020, p. 1320).

RESEARCH QUESTIONS

Some few years ago, ISCAP implemented a new assessment method. This method consisted of using
a Learning Management System (LMS) to conduct Multiple-Choice Questions (MCQ) quizzes. These
quizzes can encompass all the practical topics, allowing the assessment of these topics in crowded
classrooms while maintaining a continuous assessment setting. However, these MCQ quizzes were
not considered satisfactory to be the only assessment method since they cannot assess all the skills
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and competencies expected from the students. Therefore, it had to be complemented with other as-
sessment methods, such as a PBL approach, in order to achieve the expected learning outcomes.
This approach was then able to assist with the issue related to the skills and competencies acquisition
that MCQ quizzes lacked, and the use of these two complementary assessment approaches improved
the quality of the assessment process (Babo & Suhonen, 2018; Babo, 2020).

As this approach started to be used more frequently, the decision to increase the weight of these
group projects in the students’ final marks was taken. This decision was adopted after a focus group
interview with the lecturers who used this method. However, with the increase of the projects’
weight in the final grade, the question on how to distinguish individuals in a group, to allow a fair and
unbiased evaluation arised (Babo, 2020; Babo & Suhonen, 2018).

Considering that most students’ work is developed in non-contact hours, that is, out of classes and
without the consistent supervison of teachers, the teachers are not able to have an objective percep-
tion about the students who work the most in a group. Without a rigorous observation method, they
cannot achieve a real insight on the actual performance of each group member. Therefore, the com-
plexity to distinguish members in a workgroup is notable and usually leads to having every group
member with the same final mark, which can be unfair. Therefore, the research questions are:

How to assess individuals that are working in groups, and guarantee that they are assessed
according to their performance and contribution to the work developed? Is there a good methodology
that can assist the evaluators with their task of assessing each individual in a workgroup?

In order to conceptualise the research process, a theoretical framework was designed with the key
concepts (Figure 1). The aim of this research it to achieve a workgroup assessment that is fair and
unbiased in order to return to the individuals their sense of fairness and reward. Therefore, considet-
ing that the students are being assessed on their performance in the group project development, the
methodology can be based on the self and peer assessment of each group element. These assess-
ments allow the evaluator to have a perception of how each individual in a group perceives their own
performance and of their peers. The outcomes from these assessments result on the real perfor-
mance and contribution of each individual, provided that they have given their honest opinion.

Individual’s
Self )
perceived
assessment
performance
Workgroup Results on each Mcthoc_i to achieve fair and
individual's real unbiased workgroup
PBL performance assessments.
Peer Peers perceived
assessment performance

Figure 1. Theoretical framework for an unbiased workgroup assessment

METHODOLOGY APPLIED FOR DEVELOPING WEBAVALIA

This section will present the research methodology that supported the development of a framework
that can assist the evaluators in assessing individuals that are working in groups and distinguish each
member of the group, guaranteeing that these individuals are assessed according to their performance
and contribution to the work developed.

The development of a software implies several cycles and DSR is a methodical research methodol-
ogy, that has as its outcome as an artefact with practical applicability. According to Hevner et al.
(2004, p. 85), this methodology is used to produce an artefact to solve a concrete problem and having
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it as a relevant solution in terms of “utility, quality and efficacy”. Also, the research process, the atrte-
fact development, and the consequent evaluation process need to be rigorously evaluated in order to
present a “verifiable contribution” (Hevner et al., 2004; Peffers et al., 2007, p. 6).

First, a brief explanation of the Design Science Research (DSR) methodology applied to the frame-
work will be introduced. Then WebAVALIA will be described, in terms of its features and uses, as
well as the evaluation and implementation phases.

DESIGN SCIENCE RESEARCH METHODOLOGY

In recent years, Design Science Research (DSR) has received increased emphasis in the Information
Systems (IS) community. This methodology addresses the creation or improvement of artefacts to
provide solutions to relevant organisational problems. The Information Technology (IT) artefacts
can be defined as “constructs, models, methods, and instantiations” (Hevner et al., 2004, p. 78) that
demonstrate their utility for a specified problem when compared to the already existing artefacts
(Deng et al., 2017; Hevner et al., 2004; March & Storey, 2008; Peffers et al. 2007).

The research process consists of a seties of rigorous steps to build and design the artefact to solve an
observed problem, evaluate the framework designs, and implement the alternatives, thereby making
relevant contributions to the society. In order to better understand and conduct DSR, Hevner, et al.
(2004) provided seven guidelines to undertake the research process. The guidelines are: design as an
artefact; problem relevance; design evaluation; research contributions; research rigour; design as a
search process; and communication of research, as seen in Table 1 (Hevner, et al., 2004; Petfers et al.,
2007).

Table 1. Design Science Research guidelines applied to WebAVALIA framework
(adapted from Hevner et al., 2004)

Guidelines Description

Guideline 1: Design as
an Artefact

A new framework was designed and developed - WebAVALIA

Guideline 2: Problem
Relevance

The objective is to assist with the task of providing an environment to assess
group members and achieve unbiased marks

Guideline 3: Design
Evaluation

Questionnaites were applied to students since 2013/2014. In the future, the us-
ers’ satisfaction obtained through questionnaire data analysis will be published

Guideline 4: Research
Contributions

WebAVALIA can be used by any institution interested in performing a fair self
and peer assessment

Guideline 5: Research
Rigour

The framework research was based on the software development life cycle
methodology

Guideline 6: Design as a
Search Process

The feedback provided by the users led to the implementation and testing of al-
ternative features in the framework. This process was repeated in an interactive
loop

Guideline 7: Communi-
cation of Research

There were several (web) presentations about the tool in Portugal, Croatia, Fin-
land, Kosovo, and India. The present paper serves as the first scientific paper
on WebAVALIA

The guidelines help understand that the artefact developed must be innovative and a solution for a
current problem with clear and new contributions to the field. The methodology used in its construc-
tion and evaluation must have rigour and ensure its utility. The process of the artefact development
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consists of a search process to find the most effective solution, which may entail a trial and error
method. After the final solution is discovered, the results have to be effectively communicated to the
audiences. The guidelines do not need to be used in this order. Depending on the project, the re-
searchers can determine how and when to apply them (Hevner et al., 2004).

The DSR process can be comprehended as an iterative three cycle research (Figure 2). On one side,
there is the Relevance Cycle that forms a link between the research environment and the activities sut-
rounding the project build and design. On the other side, the Rigour Cycle relates the actual scientific
foundations necessary to build the project. In the middle, the Design Cycle aggregates the environment
and knowledge base essential to the project development process, as well as the iterative cycle of
building and evaluating the framework (Hevner, 2007). With iteration as the main aspect of the re-
search process, Design Cycle expresses this quality in the “build-and-evaluate loop” (Hevner et al.,
2004, p. 78). The evaluation provides important feedback about the artefact, enabling a better under-
standing of the problems which contributes to the re-design process (Geerts, 2011; Hevner et al.,
2004).

Design Science Research

Environment ‘ Knowledge Base
Foundations
Application Domain - Problem-Based Learning
- ISCAP/ Polythecnic of Porto AVALIA/ WEbIAVAU.A - Self and Peer Assessment
- Information Systems Framework Build Design - Workgroup Assignments
Department Process - Technology Enhanced Assessment
- Technological courses
- Students, Teachers and Staff . oding Technology
involved Relevance Design Rigour \ pBMS
Cycle Cycle Cycle Database Design
Problem & Opportunities — - Program Languages
- Inexistence of technological Evaluate - Usability Evaluation
support for workgroup
AVALIA/WebAVALIA
assessment - Inquiries and Focus E-Assgssment .
Group - Senior Lectures Expertise
- E-Assessment Tools

Figure 2. Design Science Research cycles of WebAVALIA (adapted from Hevner, 2007)

The research process is driven by the determination to improve the environment. The application
domain consists of people, organisations, technical systems, and technology that are combined to
achieve a goal. From the environment, it is possible to derive improvement opportunities and recog-
nise problems for which the creation of innovative artefacts will be an added value. The relevance
cycle emphasises the research context by providing the opportunities or problems and the critetia to
evaluate the results (Hevner, 2007; Hevner & March, 2003).

The research is based on the knowledge base, which means the scientific theories and methods that
will serve as a reference to the framework development. Besides the past knowledge, it must also
contain experience and expertise of the stakeholders, a comparison of existing artefacts in order to
guarantee actual research contributions, and the needed technology proficiencies to develop a soft-

ware tool. The rigour cycle provides the foundations to design the framework (Hevner, 2007; Hevner
& March, 2003).

The Design Cycle is at the heart of the research project. It addresses the relevance and rigour cycles by
developing an artefact that fits the identified needs. This cycle is iterative since the feedback from the
evaluation helps identify weaknesses and thus the development of alternatives leads to more evalua-
tion phases. The “build and evaluate loop” continues until a final and satisfactory artefact design is
achieved (Hevner, 2007; Hevner & Match, 2003; Hevner et al., 2004).
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WEBAVALIA RESEARCH CYCLE

WebAVALIA grew from the non-existence of technological support to differentiate the performance
of each student in a workgroup assessment. It was built within ISCAP’s environment and involved its
staff and facilities. The knowledge base for the framework development consisted of theorical topics
about the assessment process, such as PBL, self and peer assessment, workgroup assignments,
knowledge of coding technology, as well as other e-assessment software tools offered in the market.
Also, the expertise of the senior lectures was an important aspect.

The process of building and designing the framework was founded on the aspects above. Since
WebAVALIA is a software tool, its improvement and development will require constant evaluation
and redesign in an iterative cycle.

WebAVALIA context

The opportunity to improve the workgroup assessment by fulfilling the need to distinguish
workgroup members led to the development of a new solution — WebAVALIA.

ISCAP is a Portuguese Polytechnic Institution which is part of the Polytechnic of Porto (P.Porto). It
has a variety of undergraduate and graduate programs in the areas of Administration, Accounting,
Business, and Management. ISCAP gathers around 270 teachers and 4,300 students. Its IS depart-
ment is composed of about twenty lecturers who teach all degree programs at ISCAP. Concerning
the large number of courses, and therefore students, there are limited resources of computers per
classroom, which can be a limitation of the normal functioning of classes, since not every student has
access to a computet.

Each teacher in a semester can have up to four or more classes, where each class has about 40 stu-
dents, leading to approximately 150 students in a semester. When using workgroups, it would be
ideal to have groups composed of 3 to 4 members, which leads to 30 to 40 groups per semester. Due
to this, the teacher might not have an objective perception of the most working students in a group,
when considering that most of the work development is done outside the classroom. Although, even
if there were continuous contact with the groups during all the development process, without a rigor-
ous observation method, the teacher would still not achieve a real perception on the actual perfor-
mance of each group member. The desirable approach would be to increase the size of the groups to
about 6 members, to have fewer groups (around 20), therefore it would be possible to achieve a bet-
ter monitoring of the groups. Nonetheless, this approach would only increase the complexity to dis-
tinguish members in a workgroup, which usually leads to having every group member with the same
tinal mark.

According to DSR guidelines, the current problem is relevant, and a solution will be presented.
Therefore, the solution to the issue previously explained is the development of a framework to assist
with the task of providing an environment to assess group members and achieve fair results. There-
fore, the first method to accomplish a workgroup member differentiation was implemented. It was
done by using a spreadsheet, but the students had to perform their self and peer evaluation by voting
on individual pieces of paper. These data were introduced by the teacher in the spreadsheet. While
this approach helped in overcoming this problem to some extent, it was not efficient. It could some-
times be more laborious, since the crucial part of the process was the students’ input, which was
done in a rudimentary way. The papers on which the students wrote their evaluation created some
problems; for example, their peers seeing their answers, thus compromising their anonymity. Alt-
hough this method was a step to solve the fairness in workgroup evaluations, it was not efficient.

Although this version was not successful, it led to the development of a solution, i.e., the first version
of a mathematical formulation to transform the voting results into a mark, which resulted in the de-
sign of a software tool.
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WebAVALIA foundations

WebAVALIA was developed using the DSR methodology, therefore the scientific foundations used
in its development have to be explained. Hence the following summary of the literature review.

Collaborative work has been more widely used, since this method can improve skills and competen-
cies. In general, students who participate in workgroups achieve better results and are more satisfied
with the learning experience (Daba et al., 2017; Frank & Barzilai, 2004; Hoegl & Gemuenden, 2001;
Kizkapan & Bektas, 2017; Pai et al., 2015).

The PBL method requires students to work in collaborative groups, which can help them become
active learners. It situates learning in real-world problems, by making the students responsible for
their own learning (Hmelo-Silver, 2004). However, assessing workgroup members can be a difficult
task, therefore self and peer assessment can be an important step to ease this concern. These assess-
ment approaches take into consideration the students’ opinions about their own work and the opin-
ions of the students well involved in the workgroup (Alias et al., 2015; Tan & Keat, 2005).

In order to facilitate the assessment, there has been an emergence of software tools used specifically
in assessment processes. But there is still the need to ensure that the assessment is fair and unbiased.
To this end, it is required that the assessment tool has key characteristics (Joint Information Systems
Committee, 2007; Pereira et al., 2016; Tan & Keat, 2005).

The main characteristics that should be presented in an assessment tool are the quickness to perform
the needed steps in the tool, including quick and short questions on the different factors, as well as a
method to impose a comparison between members of a group and the capability to perform
weighted evaluations (Block, 1978; Sorensen & Jorgensen, 2019). The market offers many software
tools capable of supporting the lecturer in the assessment task. Some of these tools are WebPA,
Peergrade, iPeer, TeamMates, PeerMark, InteDashBoard, and Workshop Module, among others
(InteDashboard™ - Empowering TBL with Technology | Peer Evaluation, n.d.; iPeer | Teaching with Technology,
n.d.; Peergrade - Engaging Student Peer Review, n.d.; PeerMark™ - Guides.turnitin.com, n.d.; TEAMMATES -
Online Peer Feedback/ Evaluation System for Student Team Projects, n.d.; WebPA, n.d.; Workshop activity -
MoodleDocs, n.d.). While most of these tools only perform peer assessment, WebPA, Peergrade, and
Workshop Module can perform both peer and self-assessment (Abellé Gamazo et al., 1992; Babo et
al., 2020; Hettiarachchi et al., 2014).

Other scientific foundations necessary to develop a software tool are the knowledge on coding tech-
nology and developers’ expertise and know-how. In order to design an assessment tool, the develop-
ers need proficiency on Database Management System (DBMS) and database design, program lan-
guages, as well as usability evaluation.

Design WebAVALIA

In order to design the framework, the software development life cycle methodology was used. This
methodology is used to describe the development of a software and provides a series of sequenced
steps to follow, such as planning, analysis, design, implementation, evaluation and then reiteration, in
order to achieve the final product (Balaji & Murugaiyan, 2012).

The following Use Case diagram (Figure 3) explains the artefact requirements and provides an out-
side view of the system, identifies the actors, and their interaction with the framework.
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Figure 3. Use Case diagram of WebAVALIA

The first version of the software platform was implemented in 2012 and it was called AVALIA
(which means Evaluate in Portuguese). The implementation was carried out in a higher education
setting, where the lecturers used it to assess students. This version of the tool was basic and com-
posed of an MS Access database in a specific, non-editable path. Nonetheless, it was the first approx-
imation on the final software that originated WebAVALIA, which will be presented below.

WEBAVALIA PRESENTATION

WebAVALIA is a self and peer assessment tool designed to assist the evaluator with the task of dis-
tinguishing the members’ performance in a workgroup. Its main goals are to provide an easy, quick,
anonymous, and fair assessment. Easier and faster procedures for the members of a group to elicit
their opinions about each other’s performance will be more authentic, which will lead to unbiased
assessments. Anonymity is also important because then the individuals can answer without the fear
of reprisal. Another important aspect is to ensure the fairness of the assessments for each member to
be scored according to the work developed by him/herself.

This tool has two main types of users: the evaluator, the person who is responsible for the assess-
ment; and the member of a workgroup that is being assessed. The former has access to most features
of the tool, while the latter only has access to the voting board and the individual profile. The evaluator
can create editions in which the evaluation will occur. An edition is related to a specific assignment or
project and can be parameterised accordingly to his/her preferences for evaluation settings. Some
configurable parameters are: the amount of times the voting process should occur, the relative weight
of the self and the peer evaluations, as well as the dates for the different voting moments (Figure 4).
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Parameters configuration

Editions Edit Parameters

Year Sem.  Descaription Active  Select self-assessment weight 1 2 3 4 2 0
7 2016 2 edigdo teste N <> non-self-assessment weight 1 2 3 4 5 0
44 2018 1 TI-MK (Nome) N number of assessment moments 1 2 3 4 s Q
first assessment moment weight 1 2 3 4 H Q

second assessment moment
Activate Remove weight 1 2 2 4 E 0
third assessment moment weight 1 2 3 4 s 1]

Assessment moments

T ‘ _
Order Date Description Active
[
= N
| ! 04-03-2020 Model ER €] | update |
[
| )
| 2 08-04-2020 First Database Attempt o | update |
[
| o
| 3 06-05-2020 DB + Project =] Update
[

Figure 4. WebAVALIA parameters configuration

The evaluator can also form/register the groups by assigning members to workgroups and, if
necessary, remove members. At the end of the project, and after the evaluator grades it, the final
results can be calculated (Figure 5). These results are calculated using the several scores of the voting.
The framework has evolved over time, therefore different versions were designed, which resulted in
different final results. Each result is calculated through a different algorithm (A, B, C, and D), and
these algorithms have been improved with time. An example of improvement was the elimination of
the B algorithm, since, in some extreme cases, it delivered infeasible results. It was decided to
maintain all the three marks (A, C, and D) despite the results obtained with each one being different
and considering that they can be useful for the evaluator in the decision-making process about the
tinal marks. The results can then be exported to various formats (csv, xcsx, pdf, xml, etc.) and

printed (Babo et al., 2020).

Edition ID  Group Grade Select
7 6 Gré EFY
7 7 Gr.7 P
7 8 Gra >
7 10 Gr1o =

1 2 3

v

v

[

“Step" Res. C: calculate

Number Name Mom.1 Weight Mom-2 Weight Mom_3 Weight Total Result A Result C Result D

11113 Adam Carter 20 1 20 3 23 5 21 15
11112 Christine Palmer 20 1 20 3 23 5 21 15
11111 John Smith 15 1 10 3 18 5 15 12,7
11114 Nora Brown 20 1 20 3 13 5 16 131
11115 Olivia Moore 21 1 30 3 13 5 19 14,3
Print

Figure 5. Results page on WebAVALIA
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WebAVALIA allows an easy and simple manner for the members of a group to evaluate themselves
and their peers. At the voting date, each member has to attribute a score to each group member, in-
cluding him/herself, in the voting board, until the total of points sums 100 (Figure 6). After submitting
the voting, the process is completed. On the next voting date, the same process is repeated. The voting
process takes about one minute to be completed and it can occur up to three times.

Evaluate your performance and all the elements of your work group practice.

(The sum of the scores must be equal to one hundred)

Number Name 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
1113 Adam Carter
1114 Christine Palmer
112 John Smith
1115 Mora Brown
1mn Clivia Moore
submit | (First survey) Total: 100

Figure 6. WebAVALIA voting board

According to the Use Case diagram (Figure 3), the first task is the registration and login of the evalu-
ator. An edition is created, cotresponding to a project/assignment which was previously outlined and
delivered to the students. The parameters of the edition can be configured, namely the respective
weighting of the self and peer assessment, the number of times of the voting process, and the voting
periods. At this moment, the people that will be assessed can register themselves in the corresponding
edition.

Close to the voting date, the evaluator has to activate the voting moment, allowing the workgroup mem-
bers to vote. Before the next voting period, the previous assessment moment must be deactivated. This
process ought to be done until a maximum of three voting moments occus.

Subsequently, the evaluator has to grade the project/assighment, autonomously, outside the plat-
form. Then, these project/assignment grades have to be registered per workgroup in the Results page
(Figure 5), which enables the calculation of the final scores for each member. Finally, the reports can
be created and thereupon printed or exported.

AVALIA/ WEBAVALIA EVALUATION

The evaluation of the artefact provides important contributions to its development. This phase al-
lows the users to provide necessary feedback to support the utility of the product and implement al-
ternatives for the occurred problems. This process leads to a “build and evaluate loop” which con-
tributes to the tool evolution (Hevner et al., 2004).

Feedback collection

In order to evaluate the framework and gather feedback, surveys were distributed to the students in
the academic years of 2013/2014, 2014/2015, and 2016/2017. These sutveys were conducted using
the LimeSurvey application (LimeSurvey: the online survey tool - open source surveys, n.d.) and were com-
posed of a students’ characterisation page; open-answer questions where students were asked about
the advantages and disadvantages of using this tool, as well as comments and suggestions; and five-
point Likert scales. The statements had a variety of points important to understand the tool usability
and how the respondents felt when using WebAVALIA and can be divided into five categories as
stated in Table 2.

In total, more than 100 students who had used AVALIA or WebAVALIA tool to perform self and
peer assessment of workgroups during the development of an assignment or a project replied to the
surveys. Along the years, the statements have undergone some changes. Some of these changes were
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made to the survey of 2016/2017, concerning the removal of Q6 and Q17 (as Q20 and Q21 in Table
2) and the addition of Q18 and Q19.

Table 2. Categories of the survey’s five-point Likert scale statements

Categories Statements Explanation
Fairness Q1 - This tool allows a fair assessment. It provides feedback
Q2 - This tool provides a greater degree of honesty in the assess- on the fairness of the
ment of the elements of the group. tool.
Q4 - The elements who contribute less get a better grade than they
deserve.
Q19- The use of a tool with the AVALIA’s purpose is indispensa-
ble for a fair assessment of workgroups.
Productivity | Q3 - Assessing more regularly, once a week, for example, would These statements al-
increase the productivity of each element of the group. low to understand the
Q8 - The performance of the students increases if they have ac- impact of the frame-
cess to the score given by their group’s colleagues. work on the students’
Q11 - If the tool is used less frequently (fewer times), the perfor- performance.
mance evaluation will be more accurate.
Complexity QO - If the tool were more complex, if we could, for example, These questions allow
evaluate more parameters, it would be more beneficial. to ascertain the com-
Q9 - The simplicity of the tool allows to determine, in an easier plexity of the tool, as
and more accurate way, the involvement of each element of the well as the features the
workgroup. respondents deem im-
Q13 - The “AVALIA” is an intuitive and easy-to-use tool. portant.
Q15 - Having the tool available in mobile format (app for
smartphone) would be an advantage and would lead to a greater
use of it.
Q16 - The more complex the tool is, the harder it is for me to
evaluate the performance of the elements of the group.
Assessment Q5 - I think it is wrong that the element of the group with the This category provides
best evaluation has a grade equal to that assigned to the project. feedback on the as-
Q7 - The student’s performance is not correctly evaluated, which sessment process and
leads to the student having a lower mark than deserved. the perception that the
Q10 - The "AVALIA" allows the teacher to have a more correct students have about
evaluation of the performance of each element of the group. the evaluation of the
Q12 - It would be incorrect that the best element of the group had performance.
a higher score than that assigned to the project.
Q14 - By using this tool, the student can, in a concrete and correct
way, assign a score to the work developed by each element of the
workgroup.
Q18 - The elements who contribute less are excessively penalised
by the system.
Course’s Q20 - It would be better if this course’s assessment consisted only | Some feedback about
Details in the development of the project. the course and the
Q21 - The evaluation of this course should exclude the project. role of the project’s
Q17 - This tool is very useful for the evaluation of the group per- | assessment on it.
formance and should be adopted in all the courses, if applicable

From the several applications of this survey, it was possible to obtain important feedback from users
to improve the tool. These results and respective analysis of the surveys’” answers will be presented in
a future study. Nonetheless, a non-formal analysis of the results already obtained, indicate that
WebAVALIA is an easy-to-use, practical, and intuitive software. The tool provides fairness in the as-
sessment of group members, delivering a distinction between the individuals. Therefore, the elements
who contribute less to the project do not get a better grade than what they deserve, and, at the same
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time, they do not get too much penalty. The feedback also allowed to perceive that more frequent
assessments are helpful to distinguish the group members; however, it does not increase the produc-
tivity of the students. Further perceptions and conclusions will be presented in a coming study.

Iterative development cycle

Iteration is the main aspect of the Design Cycle, since it gathers the building and evaluation pro-
cesses, which allows the implementation of alternatives to the encountered problems. As explained
before, this self and peer assessment framework evolved from a basic version, called AVALIA, and
since then, it has been developed to achieve the current version - WebAVALIA.

AVALIA was the first version of the framework, therefore the first design cycle led to its evaluation.
The first version of AVALIA was implemented in 2012, in an MS Excel spreadsheet. The following
table (Table 3) compiles its respective features and problems described by the users.

Table 3. Features and problems of AVALIA’s 1st version

1st version: AVALIA (2012)
New feature(s) Problem(s)
Votes were collected manually and Students voted on pieces of paper that were collected by the
registered in the spreadsheet teacher.

A very time-consuming process in classroom and for teachers
Spreadsheet with a summary table Spreadsheet insufficiency to perform self and peer assessment;
with formulas The summary table had to be replicated for each group

The second version of AVALIA was implemented mid-2012 and was composed of a relational data-
base with a simple template, designed and developed in MS Access (Table 4).

Table 4. Features and problems of AVALIA’s 20 version

2nd yersion: AVALIA (mid-2012)
New feature(s) Problem(s)
Allowed to manage the editions for
each course and respective teacher,
with up to three assessment moments,
which occur along the semester
Database in a specific, non-editable Necessity to initialise the database every time it was used, which
path was time consuming, because the list of students enrolled in each
course and the lecturer associated with the course had to be trans-
ferred each time we ran the application.

The editions were associated to Impossibility to run the AVALIA software for several teachers,
courses and respective lecturers. since only one lecturer could run it at a time;

The editions had to be activated and deactivated accordingly, be-
cause it did not allow a concurrent database access.

Data migration from ISCAP’s data- The database was not editable, it was not possible to add students,
base (with students’ data - id, names, | set their password and delete or add records of the student list.
classes, and system passwords)

The approach to deal with the stu-
dents dropping out from the course
was by having a start and end date
for the duration of the assessment mo-
ment. Therefore, it was possible to
cross reference to know which stu-
dents were active (had not dropped
out) in between the dates.
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2nd yersion: AVALIA (mid-2012)

New feature(s) Problem(s)

The lecturers authenticated them- The teachers could only change their own password. Students’
selves through their user number and | password could not be changed and a new password could not be
the password was saved in the data- | requested.

base.

The students’ authentication was
done with their student ID number
and password.

In 2013, the third version of AVALIA’s database was placed on a network path, which solved one of
the problems of the previous versions (Table 5).

Table 5. Features and problems of AVALIA’s 3rd version

3d version: AVALIA (2013)

New feature(s) Problem(s)
A database per teacher

The students and lecturers had to
choose the respective course lecturer
from a combo box.

The path was editable which enabled | Not having the possibility to have several editions at the same
the restart of the application by time.

pointing it to another location.

Every lecturer had the freedom to
edit the database

The platform could be rebooted to
another location, which supported
the creation of a local test version, al-
lowing new users to experiment and
use the application.

Database allow the lecturers to have
a custom authentication.

It was possible to enable redefinition
of the lecturers’ passwords, add stu-
dents, set their passwords, and delete
or add records in the database.

A button that allowed the removal of | It implied more calculations to automatically provide a neutral an-
the student who had dropped out. swer in substitution of the dropped out student, in order for the
remaining members not being penalised.

Some respondents felt that there was a great discrepancy between
the grades in a group

Although AVALIA could perform self and peer assessment of students and the teacher could distin-
guish members of workgroups, achieving individual results, the process was very laborious and
lacked in usability. It also did not allow the framework to be used by other institutions outside of P.
Porto.

For this reason, a new version was designed — WebAVALIA. Since it is a web version of the soft-
ware, it allowed access from anywhere. This version was developed and implemented on the Visual
Studio 2012 platform (C # language) and an 1IS server was configured. Some of the features imple-
mented in the first version of WebAVALIA are presented in the following figure (Figure 7).
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Figure 7. WebAVALIA’s 1st version development and features implementation

Nevertheless, some features could still be improved, and some new problems have surfaced. It be-
came clear that groups of bigger dimensions should be permitted. This version of WebAVALIA only
allowed the lecturer to form groups of 3 to 5 members. Another problem was that when the students
were to vote for the second and third time, the voting options chosen the previous times were dis-
played after they logged in. This situation was embarrassing for the students, if accompanied by col-
leagues, and could influence the way they voted the next times.

The results calculation formulas have changed since the beginning, adding new mathematical formu-
lations. Each result expressed a more narrow or broad distinction between the students’ scores,
which enabled the lecturer to choose the result of their preference. However, despite the existing
three new different results algorithms (A, B, and C), it could be perceived from observing the stu-
dents’ opinions that the ideal mathematical formulation could still be achieved.

Then in 2015, a second version of WebAVALIA was implemented to solve the problems of the 1+
version and improve some of its features, as well as implement new ones. The problem of having the
students’ previous voting options displayed was solved by having the voting board empty every time
the student would vote. An improvement of this version added the possibility to have groups of big-
ger dimensions (more than 7 members), which implied different layout and algorithms. This change
was possible due to a new university starting to use WebAVALIA and being successful.

Concerning the results calculation, one of the existing formulas was removed (B), because in extreme
cases, it did not present the correct results. Also, to provide a fairer evaluation, there was the applica-
tion of a new type of results calculation (D). This new formula allows for a better distribution of
scores to the group members. For this reason, the current version presents three types of results (A,
C, and D), one of them being dependent on a parameter defined by the user (Babo et al., 2020).

Other features implemented in this version include an internationalisation feature, which allowed the
tool to also have an English version, besides the Portuguese one. Another element applied is the pos-
sibility to send suggestions to the webmaster. It is also possible for the lecturer to verify which stu-
dents did not vote and send reminders (via email) to those students.
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WEBAVALIA CONTRIBUTIONS AND COMMUNICATION

When this tool started to be designed, its goal was to assist lecturers in the assessment of workgroups
in higher education institutions. It soon became clear that several institutions use teamwork to per-
form their work. Thus, WebAVALIA might be used by any institution interested in performing a fair
self and peer assessment.

Therefore, and according to the research contribution guidelines, WebAVALIA contributes to the
area of the design artefact with clear and verifiable contributions. In comparison with the already ex-
isting software tools for workgroup assessment, WebAVALIA can be used by any institution that
performs self and peer assessment. It assists the evaluator with the task of distinguish members of a
workgroup in an accessible way, with simple features and an intuitive approach.

WebAVALIA is an e-assessment tool that provides an easy voting process, anonymous evaluations, a
fair differentiation of members, and the simplification of the evaluator’s work. It has the option to
parameterise the weight of the assessment moments and allows them to penalise the self in relation to the
peer assessment, or the opposite. It permits to calculate results, to export and print reports, and to
assign members to workgroups. Also, the evaluator can choose between three types of results and
the voting process is easy and intuitive.

Concerning the communication of WebAVALIA, the first idea was to protect the tool with a patent,
but at the same time, there was the need to present the tool in public presentations and publications
in order to allow its use for all interested. However, according to the Industrial Property Code, as
soon as a tool becomes public, it can no longer be protected with a patent. Then it had to be decided:
either protect the framework with a patent or to make the tool available to the public.

Therefore, the present paper serves as a presentation of WebAVALIA and its framework. The com-
munication of the research, according to the DSR guidelines, has to be effectively presented to the
“audiences” (Hevner et al., 2004). To that end, since 2016, several (web)presentations were made
about the AVALIA/WebAVALIA framework:

Babo, R. (2020). Analysing and improving mathematical formulation of Webavalia: A self
and peer assessment tool. IEEE Global Engineering Education Conference (EDUCON
2020), Porto, Portugal.

Babo, R. (2019). WEBAVALIA: Contribuem Todos Com A Mesma Intensidade? Fdrum In-
terno P. PORTO 2079, Instituto Superior de Engenharia do Porto, Portugal.

Babo, R. (2019). Work group! Do all the members contribute the same? 3° Congresso Internac-
donal de Psicologia, Educagdo e Cultura, Instituto Superior Politécnico Gaya, Portugal.

Babo, R. (2018). Project Based Learning: WebAVALIA Tool. University of Pristina, Ko-

SOVO.

Babo, R. (2017). Improving group work assessment with WebAVALIA: The concept, frame-
work and first results.” edTech & Interactive Technologies Research Seminar, University of
Eastern, Finland.

Babo, R. (2017). WebAVALIA - Distinction of individual performance in work groups.
Webinar on WebAVALIA, India.

Babo, R. (2017). WebAVALIA - Distinction of individual performance in a group work
Framework. University of Split, Croatia.

Babo, R. (2016). AVALIA - Distin¢do do desempenho individual num trabalho de grupo. [
Ciclo de Palestras em Tecnologias e Sistemas de Informagao, ISCAP, Portugal.

To promote and assist the users with their experience using WebAVALIA, a website
(https:/ /webavalia.wixsite.com /webavalia) was also developed. This website has user guides that can
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be consulted, the evaluation process that helps understand the timing of the tool, and other infor-
mation on the tool. Some of this information can only be accessed by registering on the website

(Tutorial Web AV ALIA, n.d.).
DI1SCUSSION AND FUTURE WORK

Throughout the paper, the importance of workgroups to develop skills and competencies was ex-
plained and light was shed on collaborative learning as well as the PBL. methodology, since the for-
mation of groups is an important aspect of this method. One of the disadvantages expressed about
workgroups in the literature review was the difficulties in assessing the contribution of each member
without it being unbiased. WebAVALIA tool was developed to assist the evaluators when distin-
guishing the performance of each member in a workgroup and to deliver fairer results (Daba et al.,
2017; Kizkapan & Bektas, 2017; Pai et al., 2015).

In order to differentiate each individual’s contribution, the literature explains the benefits of self and
peer assessment. The differences between these assessments and their significance in the individuals’
evaluation in workgroups was also important to state. Therefore, WebAVALIA was developed to
support self and peer assessment of every group member to obtain the opinions of the people in-
volved in the workgroup (Bell, 2010; Cowan, 1988; Schwarz & Westerheijden, 2004; Tan & Keat,
2005).

WebAVALIA is a software tool used for assessment, thus definitions of technology enhanced assess-
ment were also an important aspect to consider, along with the different e-assessment tools already
existing in the market and their main characteristics. Literature shows that the use of software tools
to perform assessments can deliver realistic perceptions on the actual individual contribution. From
the key characteristics, WebAVALIA is able to impose a comparison between group members, by
not allowing the individuals to distribute the same score to every member. WebAVALIA also has the
capacity to have different weighted assessments permitting a distinction between self and peer assess-
ment, as well as a distinction of the different assessment moments (Abell6 Gamazo et al., 1992; Block,
1978; Joint Information Systems Committee, 2007; Sorensen & Jorgensen, 2019; Tan & Keat, 2005).

Another important characteristic that was lacking in the market was the free availability to the com-
munity, therefore WebAVALIA is free to be used by anyone who wishes to use it. Therefore if any
company, team ot university wants to use this tool, a manner to do so would be to contact the au-
thors or access the WebAVALIA’s website (https://webavalia.wixsite.com/webavalia), which has
user guides and tutorials, as well as more information on the tool (Tutorial Web A1 ALLA, n.d.).

Surveys to gather the opinions and perceptions of WebAVALIA’s users were distributed and data
was collected. This data was also analysed in order to achieve general results on the validity of the
tool. However, it would not be possible to present a deeper analysis of the results in this paper, since
the analysis was performed during three academic years covering more than 100 students. Analysis of
the results entailed a huge amount of statistical work, which would not be possible to describe and
present in this paper. Therefore, in the foreseeable future, there will be the presentation of the re-
sults” analysis of the surveys carried out about the users’ opinions and perceptions.

There are still some complaints about WebAVALIA, mainly from students who do not have much

success on the assessment. The issue is to understand whether these students complain because the
algorithm is excessively penalising the less working students or if they complain just for the sake of
complaining. Sometimes when the students do not have the necessary knowledge, they may not be

able to correctly assess their peers. This may happen because they may not understand the depth of
the required knowledge, and thus do not comprehend the assessment/knowledge range.

However, if the complaints are due to mathematical formulations, the software’s life cycle recognises
room for improvement, which will enable new forms of calculation to be designed and allow for a
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fairer assessment. As for future research, it would also be interesting to explore the mathematical for-
mulations and the respective supporting algorithms in order to discuss borderline cases and other ef-
ficient forms of mathematical formulation.

When evaluating a workgroup, it is important to consider the knowledge background of the students,
as well as their acquaintance with the topics. This is important because the students with less contact
with the main topics will have to work harder to achieve the same learning outcomes. The student
who has familiarity with the concepts does not need to endeavour much to understand and achieve
the learning outcomes. All this work and effort should be considered when assessing each individual
in a workgroup.

Another aspect when considering the assessment of workgroups, is the case when a group member
quits the project. These cases can be complex, because there may be situations when these students
do not express their decision and remain present in class. When this happens, the remaining mem-
bers of the group will come off having to continue the project by themselves which implies an in-
crease in their workload. It would be interesting to understand how to improve the mathematical for-
mulations in order to only assess the remaining students involved in the project. An option would be
to implement a different configuration in the tool’s layout to permit the students or the teacher to
easily remove the dropped-out student from the assessment process.

In order to understand WebAVALIA’s generalizability, it would be necessary to implement the tool
in other group assessment contexts. Even though it was used by different course students, ISCAP
and FDMUP, an analysis of these situations is not enough to assess its generalizability. Therefore, it
would be interesting to witness the future usage of this tool by other universities or by technical
training students, as well as in other cultures and countries, besides Portugal. Only by implementing
this tool in different contexts and obtaining the users’ opinions, it will be possible to perceive the
WebAVALIA’s generalizability.

It would also be interesting to implement WebAVALIA in other contexts such as sports organisa-
tions or in business environments. In sports teams, there are strict and complex criteria to evaluate
every athlete’s actions and understand how these contribute to the team’s success. However, it would
be helpful to understand each athlete’s perspective about the match. This way, the team members
and coach could have a better understanding of each member’s performance and act upon it. While
in a business environment, WebAVALIA could assist in the awareness on how each member per-
ceives their team and the work exchange within a group. This awareness can support in achieving a
better coordination between team members and better assignment of tasks, improving the teams’
performance, which consequently may enhance their results. By employing WebAVALIA in these
teams, it can help both the team members and managers understand the importance of each mem-
ber’s contribution to the overall results.

Also, an experiment to understand good practices when using WebAVALIA would be to compare
the students’ satisfaction about the tool when some groups have access to intermediate results and
the other do not. This can only be achieved by having classes where the groups are developing pro-
jects during a semester, for example. In one class, the groups are informed of the general results of
each group member after each voting moment, where in the other class, this feedback is not given.
By comparing the final results of both classes, it would be possible to understand if there are any dif-
ferences in the groups’ performance. However, there are many variables in play, which may compro-
mise the results of this experiment. There may be students who may be discouraged and abandon the
project group, others who become more hardworking, and other situations where there may be du-
ress from the less working students on the remaining members.
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CONCLUSION

The focus of this study was to present WebAVALIA. The main purpose of this e-assessment soft-
ware tool is to provide the evaluator with an environment to differentiate the performance of each
individual in a workgroup by having an easy, quick, anonymous, and fair assessment. The tool is ca-
pable of performing self and peer assessment and calculating a final score, taking into account the
project grade.

WebAVALIA was developed using the DSR methodology. This methodology has seven guidelines
that can be applied in the order that suits the project’s needs in three research cycles. Firstly, the envi-
ronment and the current problem were explained, as well as its relevance: the unfairness and biased
workgroup assessment. A solution to it is the implementation of a framework which aims to provide
the means to assist the evaluator in distinguishing the members of a workgroup and thus achieve fair
and unbiased results. Secondly, the research rigour had to be demonstrated, which led to a brief ex-
planation of WebAVALIA foundations. Then, during the Design Cycle, both these cycles were com-
bined to develop WebAVALIA. The development process was based on the software development
life cycle methodology which lead to the first version of the software.

As this cycle is iterative, after the implementation of the framework’s first version, it had to be evalu-
ated. Therefore, the users had the opportunity to express their concerns regarding the tool. From the
teedback provided, it was possible to implement alternative features. This process of evaluating the
tool and then implementing the changes is very important to the evolution of the software.

WebAVALIA has been used by several students at P.Porto - ISCAP since 2014. Meanwhile, numer-
ous changes have been made to the tool. The users’ input has been of great importance to improve
the usability of WebAVALIA, allowing to understand that the tool is easy-to-use, practical, and intui-
tive. WebAVALIA has various contributions to the society, since it can return to the individuals their
sense of fairness and reward. It is also clear that WebAVALIA can be used by any institution that
performs assessments and intends on making this process fair and unbiased.

The last guideline is the communication of the product, which this scientific paper accomplishes by
presenting WebAVALIA in a technological and management-oriented manner. Lastly, it can be said
that WebAVALIA, being a software tool, has always room for improvement. For this reason, the us-
ers will continuously provide feedback to improve the tool and increase its usability, which will help
the software evolve.
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