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Abstract This study describes an e-assessment experience undertaken at a Spanish
university. Students taking the Project Management module undertook e-self-
assessment and e-peer assessment, using the web service EvalCOMIX®. The aim of
the study was to identify to what extent students valued technological resources
designed for assessment and their opinion of participative forms of e-assessment.
Four assessment tasks were designed to undertake during one semester. For each
task students had to hand in a piece of work or undertake an assignment to be
assessed. The students were asked their opinion on this experience. The results of
this survey among 108 students showed, firstly, that they valued e-assessment
highly. Secondly, it showed that students found these e-assessment formats very
useful for the development of skills such as the application of knowledge, arguing a
point, problem solving, analysing information, communication, autonomous learn-
ing, ethical considerations, creativity, group working, critical and analytical judge-
ment and decision-making.

5.1 Introduction

This study originated from an interest in two key issues in Higher Education: student
participation in assessment, specifically self- and peer assessment, and the way infor-
mation and communication technologies are used in assessment.

The importance of student participation in assessment has been highlighted by
many authors, significantly, Brown and Glasner (1999), Dochy et al. (1999),
Falchikov (2005), Brown and Pickford (2006), Ibarra-Saiz et al. (2012), Gielen et al.
(2011) or Strijbos and Sluijmans (2010), among others. Sambell et al. (2013) go as
far as to suggest student participation in assessment should be a requirement of all
university curricula.

This study starts from the premise that not only should university students play
an active role in the assessment process but that when they do their judgements are
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equal to those made by teaching staff, as demonstrated in works by Gessa Perera
(2011), Smith et al. (2013) or Boud et al. (2014).

The literature review in Nulty (2011) concludes by recommending that greater
use should be made of peer and self-assessment. Having acknowledged the impor-
tance of student participation through self-assessment (Boud 1995; Bourke 2014)
and peer assessment (Topping 2009, 2010) the next step is to determine how best
this can be implemented using technological resources.

The use of technology for innovation is integral to educational practice. McKezee
et al. (2013: 20), based on an analysis of three different research projects focused on
professional development of the faculty, conclude that ‘integrating technology into
traditional teaching and learning settings was one of the three most important issues’
and they suggest that ‘professional educators have always been eager to advantage
their students by attempting to add the latest advancement to their instructional prac-
tices’. However, as put forward by Whitelock and Basher (2006), from a personal
perspective, a variety of barriers may restrict the use of e-assessment, such as the
attitude of staff and of learners, training/development issues and changing method-
ologies. This study focuses attention on student attitudes, since the other barriers
could be seen as having been overcome. Appropriate resources were in place to
implement e-self- and e-peer assessment; teaching staff were positive and had suffi-
cient training to deliver these assessment formats using technology, and, finally, the
suitability of the assessment format had already been established in relation to the
specific nature of the assignment and the students. Consequently, the focus was to
investigate the confidence, skepticism or preferences that students demonstrated in
relation to more traditional methods and consider things from the perspective pro-
posed by Whitelock when recommending ‘Let us envisage new forms of e-assess-
ment and then build and evaluate them’ (2009: 202) based on the need identified by
Haythornthwaite and Andrews (2011): 14 ‘to situate technologies within their social,
political, economic and pedagogical contexts’.

Participation means students should be experts in assessment or, as suggested by
Price et al. (2012: 14), ‘students need to be assessment literate’. But, within a
technology-based context we need to widen the concept of assessment literacy and, as
proposed by Eyal (2012), talk rather of ‘digital assessment literacy’. In essence, the
aim of this research was to analyse students’ perception of their involvement in e-self-
assessment and e-peer assessment and how they regard using web-based services
specifically designed for these forms of assessment. In particular, the study aims to
find answers to the following questions:

* To what extent do students feel their involvement in assessment using electronic
resources, enhances their skills development and is useful for their future
employment?

* Do students feel that their involvement in self- and peer assessment is useful and
beneficial?

* How reliable do students think their own and their peers’ assessments are?

* How valuable do students think the web-based EvalCOMIX® programme is for
e-self- and e-peer assessment?
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5.2 Sustainable Assessment and Student Participation

Located within the context of the learning society, Boud (2000: 151) incorporates
the concept of ‘sustainable assessment’, understood as ‘assessment that meets the
needs of the present and (also) prepares students to meet their own future learning
needs’. Consequently, if the objective is for students to be efficient and effective
learners throughout their lives they need specific training in assessment so that they
can successfully deal with assessing their own performance in both their academic
and future working environments, the latter aspect having been endorsed by Boud
and Associates (2010) in their set of proposals ‘Assessment 2020’.

Falchikov (2005) demonstrated the vital importance of involving university
students in assessment processes. This involvement can take place at different
times such as when planning assessments, that is to say when determining the
type of assignments or tasks that will be assessed, the assessment criteria, the
assessment instrument to be used and who will undertake the assessment. It can
continue during the development of learning and assessment tasks using self-
assessment, peer assessment and co-assessment of the progress that is being made
or by evaluating the initial outcomes or work handed in for which students receive
feedback to help them improve their subsequent performance. And it can end with
the assessment of the final tasks or outputs through self-assessment, peer assess-
ment and co-assessment.

In line with the reference framework and principles put forward by Nicol (2007,
2009) relating to assessment in Higher Education, aimed at encouraging student
reflection on their own work and the work of others and, as shown by Vermunt
(2013), to help them become independent learners, student involvement within this
current study has focused on self- and peer assessment because, as suggested by
Smith et al. (2013: 44) ‘“To become self-regulated learners, students need to be able
to judge their work, identify its merits, locate its weaknesses and determine ways to
improve it’.

5.3 Technologies for Assessment

Initial attempts to incorporate technology into assessment processes meant, to some
extent, a conceptual backwards step to earlier stages of development in assessment.
Boud (2007) revealed that the key discovery in the field of assessment in the 1960s
was the incorporation of the progress that came from educational measurement,
integrating the concepts of reliability and validity and the rapid spread of test type
exercises and objective exercises. When technology became widely used in Higher
Education, especially through Learning Management Systems (LMS) like
Blackboard® or Moodle® in the initial decade of this new millennium, multiple
choice objective tests again became fashionable as rapid and effective assessment
formats.
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This led to a seemingly paradoxical and contradictory situation because the
theoretical and conceptual developments achieved in relation to assessment in
Higher Education from the 1980s to now have insisted on the need to design authen-
tic tasks (Ashford-Rowe et al. 2014) with a clear aim to achieve sustainability
(Vermunt 2013; Boud 2000) which require students to produce outcomes or under-
take tasks of a complex nature which demand equally complex assessment tech-
niques and instruments.

Following this line, innovative proposals have been made in recent years for
using technology in assessment processes which are both more advanced and more
valuable than the classic notions of ‘true or false’ or multiple choice questions. Of
particular importance are the contributions from Davies (2009), Willey et al. (2009),
Loddington et al. (2009) or Liu and Li (2014), as well as those delivered by JISC
(JISC 2010; Winkley 2010).

In this study EvalCOMIX® web service for e-assessment was used to facilitate
self- and peer assessment. EvalCOMIX® has been developed to facilitate the design
of assessment and enable two main activities to be carried out. Firstly, the design
and management of complex assessment tools such as checklists, rating scales,
semantic differential questions or rubrics (Fig. 5.1) with comments and observa-
tions. Secondly, integrated within an e-learning environment such as Moodle®, it
allows these assessment tools to be used for self-, peer and tutor assessment (to
review or mark) and to provide immediate feedback (Fig. 5.2).

Selection Window

elalcomi){ 4.1
Select tool type to create
® Rating Scale
Check List + Rating Scale
Check List
Rubric
Semantic Differential
Mixed Tool
Argumentative Assessment

Import

Accept

Fig. 5.1 EvalCOMIX® interface to the design and management of assessment tools
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Fig. 5.2 EvalCOMIX® interface to the design of self-, peer and tutor assessment

5.4 Methodology

A survey was used for this study, based on the logic of a quasi-experimental posttest
design. At the end of the academic years 2012/2013 and 2013/2014 students responded
voluntarily to a questionnaire on completion of the Project Management module.

5.5 Participants

The participants in this study were Year 4 students on the Business Administration
and Management Degree or the Finance and Accounting Degree who took the
Project Management module during the first semester. A total of 73 students took
the module in 2012/2013 and 92 students took it in 2013/2014.

At the end of the semester 108 students completed the questionnaire (65.4 % of
the total), of which 50.9 % were female and 49.1 % male. 44 students from the
2012/2013 cohort (60.2 % of registered students) and 64 students from the 2013/2014
cohort (69.6 % of those registered) took the questionnaire.
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5.5.1 Supervision
5.5.1.1 The Assessment Tasks

Initially the team of academics responsible for the module designed a range of
assessment tasks based on the conditions that Ashford-Rowe et al. (2014) consider
to be the key elements of authentic assessment:

* An authentic assessment should be challenging

¢ The outcome of an authentic assessment should be in the form of a performance
or product

¢ Authentic assessment design should ensure transfer of knowledge

¢ Metacognition as a component of authentic assessment

* The importance of a requirement to ensure accuracy in assessment performance

* The role of the assessment environment and the tools used to deliver the assess-
ment task

e The importance of formally designing-in an opportunity to discuss and provide
feedback

* The value of collaboration

In particular, at the beginning of each half-semester, students were shown the
learning and assessment tasks that they would be asked to complete: (1) Analyse
projects from a methodological perspective; (2) Plan a project; (3) Evaluate proj-
ects; and (4) Design a project for an end of course dissertation.

The following skills are developed through these assessment tasks: application of
knowledge (AK), arguing a point (AR), problem solving (PS), analysing information
(AI), communication (CO), autonomous learning (AL), ethical considerations (EC),
creativity (CR), group working (GW), critical and analytical judgement (AJ) and
decision-making (DM).

For each task students were offered a guide to their specific structure and charac-
teristics (type, timescale, outcomes, etc.). They were also told who would mark the
work or outcomes and given details of the assessment criteria, instruments and tim-
ing. Students were therefore able to clarify what constituted a good piece of work
and they were offered information on all the different elements of the assessment,
which according to Nicol et al. (2014), is an essential aspect. After they had been
presented, each of the assessment tasks was modified as a result of the discussions
and agreements with the students on the module and the final assessment criteria,
methods, instruments and formats were established. Table 5.1 shows the assessment
formats and the assessment instruments used in each case.

In accordance with the typology established by Taras (2010) the self-assessments
undertaken by the students could be characterised globally as conforming to Tara’s
model, as the criteria were agreed between the tutor and the students, feedback was
given both by the tutor and their peers and the final marks were awarded by the
student and their tutor.

Based on the variables that Gielen et al. (2011) consider to be the main charac-
teristics of peer assessment it can be said that in this study the objects of the assessment
were both the artefacts (technical reports, essays) and observed behaviours (oral
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Table 5.1 Assessment modalities and assessment tools

Tasks and artefacts Assessment modalities
or performances Self Peer Tutor | Assessment tools
Project analysis

Comparative report X Rating scale for the evaluation of
the comparative report

Report on methodology X X X Rubric for evaluating methodological
reports on professional documents

Oral presentation X Rating scale for oral presentations and
vivas on the methodological reports

Project planning

Draft plan for end of X Checklist for planning pre-projects
course report/dissertation | X Rating scale for evaluation reports
Project evaluation

Report on evaluation of X X X Rating scale for evaluation reports
draft plan for end of
course report/dissertation

Design and planning of dissertation

Design and planning of end | X X X Rating scale for design of the end

of course report/ of course report/dissertation

dissertation X X X Checklist and rating scale for the
timeline, Gantt Chart and operational
plan

presentation). Furthermore, the assessment was used initially in a formative way, to
encourage improved performance, but also summatively.

5.5.1.2 Assessment Tools

The web service EvalCOMIX® was used for all of the assessments with different
instruments being used as required. Students could do the assessment either in class
or outside class depending on the nature and characteristics of the product or perfor-
mance being assessed.

5.5.2 Instrument

At the end of the semester the students completed an online questionnaire
(Questionnaire on levels of satisfaction of participation in the assessment process)
comprising 12 Likert type questions with six levels of response (1=Totally dis-
agree; 6 =Totally agree), structured as follows:

(1) The influence of their involvement in the assessment on their development of
skills
(2) The usefulness and benefits of self-assessment and peer assessment
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(3) The credibility students give to self-assessment and peer assessment
(4) The effectiveness of the web-based service EvalCOMIX® for undertaking self-
assessment and peer assessment

The internal consistency of the online questionnaire was measured using
Cronbach’s Alpha statistic (0.975). The consistency of the students’ responses was
also determined by the use of two very similar questions, which produced Weighted
Kappa coefficients of 0.55 (z=5.825; p=0.000***) and 0.64 (z=6.885;
p=0.000%*%*), respectively.

Because ordinal measures were used with a Likert type scale, multidimensional
scaling analysis was used -PROXSCAL- (normalized raw stress: 0.09605;
Dispersion Accounted For (DAF): 0.90395 and Tucker’s Coefficient of Congruence:
0.95077), which all indicate a well-designed model.

5.5.3 Data Analysis

IBM-SPSS v22® and ROPstat® were used for the data analysis. First, the Mann—
Whitney t-test and U-test were used to identify if there were significant differences
between the two cohorts. As no differences were found (p<0.05) between the stu-
dents from the first and second cohorts it was decided to continue with the data
analysis considering the data from all the subjects as a single group.

To identify any statistically significant differences between the values of the two
assessment Methods (self-assessment and peer assessment) the t-test was used on
related samples and the size of the Vargha-Delaney A measure was calculated.

5.6 Results

Even when the online questionnaire was concerned with the students’ degree of
satisfaction with their participation in the assessment process, this study only
focuses on the key results relating to self-assessment and peer assessment.

5.6.1 Skills Development

With regard to general skills development it can be seen overall that students gave
very positive scores to both self-assessment and peer assessment, both in terms of
the consequences they had for their personal skills development and their usefulness
and interest.

In Fig. 5.3 it can be seen how both self- and peer assessment has helped a great
deal with their skills development [application of knowledge (AK), arguing a point
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Fig. 5.3 Average scores for the development of skills through the use of self- and peer
assessment

(AR), problem solving (PS), analysing information (AI), communication (CO),
autonomous learning (AL), ethical considerations (EC), creativity (CR), group work-
ing (GW), critical and analytical judgement (AJ) and decision-making (DM)]. In
every case the average scores were above 3.6 and in five of them they exceeded an
average of 4, specifically in arguing a point (AR), autonomous learning (AL), group
working (GW)), critical and analytical judgement (AJ) and decision-making (DM).
Statistically significant differences were only found in relation to the skill of
autonomous learning (AL) [#(107)=-4.07, p=0.000%**, Ayx=0.39] in that stu-
dents felt it was self-assessment that was of greater use in developing this skill.

5.6.1.1 Usefulness and Benefit

When asked to what extent these assessment methods could help them in their
future professional lives their overall response was very positive. In fact, the
responses to all questions of this type gave average scores in excess of 4.

No significant differences were found between the scores given to self-assessment
and peer assessment in relation to ‘learn how to assess the necessary effort and dedi-
cation to complete a task’ (Mg.r=4.23; SDger=1.05; Mpee;=4.32; SDpe,=1.15);
‘identify missing information and errors’ (Mg ;=4.30; SDg.r=1.18; Mp,=4.25;
SDp..,=1.18) or ‘analyse one’s own work and that of others’” (Ms.;=4.34;
SDget=1.09; Mpe.;=4.32; SDp,=1.15). However, students did feel that although
self-assessment was the best strategy for ‘developing learning from mistakes’
[#(107)=-2.45, p=0.01%, Ayx=0.42], peer assessment is seen as best for ‘learning
to help others to improve their performance’ [#(107)=2.45, p=0.01%, Ayx=0.57].
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Fig. 5.4 Percentages of the students that valued the use of self- and peer assessment

In terms of the possible benefits of undertaking self- or peer assessment (Fig. 5.4)
the average scores were also greater than 4. In fact, for most students, having undertaken
self- and peer assessment has helped them to ‘better understand how to carry out all
the tasks in this module’, to ‘know how to do things better in subsequent tasks’, to
‘learn from this module’ and ‘learn from other modules’.

The differences between the two assessment methods are statistically different in
only one case. Peer assessment has actually been more useful to students than self-
assessment in terms of ‘learning from the module’ [#(107)=2.09, p=0.03*, Ayx=0.46].

5.6.2 Reliability and Confidence in Self-Assessment and Peer
Assessment

In relation to how students considered the reliability of these participative assessment
methods and their confidence in them they believe that the assessment they make of
their peers’ work is more ‘credible’, ‘objective’, ‘provides information’ and ‘is done
in a more rigorous way’ than that which they receive from their peers. This indicates
a degree of concern about the assessments done by their peers. It is confirmed by the
fact that 45.4 % of the students believe that knowledge of or a degree of friendship
with their peers has little or no influence on the marks they give them. In contrast, only
26.9 % of the students feels that this knowledge of or the degree of friendship with
their peers has little or no influence over the marks their peers gave them personally.
As can be seen in Fig. 5.5, when students were asked to evaluate different assessment
methods they feel the tutor’s assessment is the most rigorous, credible, useful and
objective, followed by self-assessment and finally, peer assessment.
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Fig. 5.6 The students’ scores in relation to the use of the EvalCOMIX® web service for self-
assessment and peer assessment

5.6.3 Technology as a Facilitator

Figure 5.6 shows the results when the students were asked about the use of
EvalCOMIX® for self- and peer assessment. It can be seen that the students agreed
to a greater extent that using EvalCOMIX® was ‘useful by providing in advance an
understanding of the assessment criteria and instruments as well as the precise items
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that would be assessed’ (M =4.65, SD=1.09). They also felt that using EvalCOMIX®
was ‘simple and easy’ (M=4.61; SD=1.10); ‘valuable because the information it
provided could be used to improve subsequent tasks or activities’ (M=4.50,
SD=1.14); ‘motivational in that you get the self- and peer assessments and the
tutor’s assessment all together’ (M =4.49, SD=1.17) and, finally, it is ‘a friendly
and intuitive environment’ (M =4.24; SD=1.19).

5.7 Discussion Points

This study has focused on the assessment of activities (e.g. oral presentations) or
complex tasks (reports, case studies) which require students to be able to reflect,
make judgements and take decisions based on agreed and understood criteria and
standards, all of which are vital aspects of self-directed learning and, therefore, of
sustainability in assessment.

In line with other studies in this area (Smith et al. 2013; Planas Lladé et al. 2014)
it has been shown that students believe their involvement in the assessment process
improves their skills development and is useful for their future employment. This
perception demonstrates the importance of using self-assessment or peer
assessment, as highlighted by Fallows and Chandramohan (2001), as a means of
encouraging self-directed learning among university students.

The importance of having trust in the assessment process has been highlighted
by Carless (2009): 86, for whom ‘Distrust risks undermining the integrity of assess-
ment practices, and may be a particular impediment to current emphases on the
need for assessment to stimulate a productive student learning experience’. In this
study the evidence shows that the students, despite being trained in how to do the
assessment and having participated in it by making their contribution to the final
marks, do not have confidence in their peers’ assessments nor do they feel they are
reliable. This conclusion is consistent with other experiences in similar contexts
(Carless 2009). This lack of confidence makes it even more important to deliver
training to students on assessment. For years assessment has been, and continues to
be, something specific to teaching staff. Research illustrates the value and useful-
ness of having all stakeholders involved in the assessment process, but to achieve
this students need to break with their current mentality, as do tutors, and become
confident in themselves and their peers as trustworthy and impartial assessors.
Carless (2009: 87) suggests that ‘despite this threat, the development of wider
assessment literacy, transparency and collaboration have been suggested as strate-
gies to increase trust’, something that several others also advocate, as Price et al.
(2012), O’Donovan et al. (2004) or Liu and Li, when they insist that ‘training should
be provided to prepare students with critical assessment skills, and to assist them in
switching roles from learners to assessors’ (2014: 287).

This study has paid special attention to the analysis of the possible differences
that students perceive between self-assessment and peer assessment and, except for
a few small discrepancies, and despite the negative attitudes to assessment by peers
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reported in some literature (Liu and Carless 2006; Kaufman and Schunn 2011) both
assessment methods are perceived by students as valuable and beneficial for their
skills development and their future employment, as supported by other works such
as Smith et al. (2013: 58) in the degree to which ‘helping students to develop their
ability to judge their own and other’s work will likely enhance their learning
outcomes.’

Finally, one of the issues this study tried to address focused on how the students
rated using web-based services for the assessment process. Liu and Li (2014): 287
describe the use of Blackboard® to facilitate peer assessment, based on the use of a
peer-assessment forum but emphasise the limitations of their research: ‘It would be
interesting to see if similar findings would be attainable with other facilitating tech-
nology tools’. In particular, one objective of this current study was to analyse the
use of the web-based service EvalCOMIX® for both self-assessment and peer
assessment. The generally positive score the students gave to the use of this web
service confirms the results from similar studies in other contexts, for example those
obtained by Dermo (Dermo 2009) who stresses the positive attitude of students to
using e-assessment.

Currently there are many different technological tools that can be used for
e-assessment (Davies 2009; Nicol et al. 2014) and each of them can be either a help
or a hindrance, depending on how they are used and what they are used for.
Technologies facilitate and widen the possibilities associated with assessment tasks,
simplify participative assessment practices and offer opportunities to provide con-
tinuous, faster (Williams et al. 2013) and more sustainable feedback (Archambault
et al. 2010).

The ease with which students use technological tools and the value they ascribe
to them mean it is vital to refocus the study of how technologies are used in the field
of assessment, changing their perception from being simply a contributor to the
process to being a means in themselves with a clear communicative aim
(Haythornthwaite and Andrews 2011: 213). Consequently the next important step
will be to undertake an in-depth study of the use of e-assessment to achieve a global,
ecological and contextualised understanding of it, because any technological change
brings with it social change and vice-versa.

5.8 Conclusions

Through this study the authors have sought to provide evidence of the positive view
students have of e-assessment, either self-assessment or peer assessment, and of
using web-based services to deliver these processes within a technological context.
If these assessment methods were introduced as normal practice into university
classes it would create some risk and uncertainty which on occasions might not
count on the necessary institutional recognition or support or, indeed, might even be
in conflict with the institution. However, as proposed by Sambell et al. (2013: 152),
‘assessment should be the point where knowledge, ideas and understanding are
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generated and exchanged—a process that is at the heart of the university’. The skills
and competencies required in the twenty-first century are continually evolving and
so education is still required to focus on developing core transferable skills, among
which lifelong learning is considered fundamental. In this context e-assessment
must ultimately develop from being a model based solely on the assessment of
knowledge revealed by the learner into a form of holistic, authentic and fully inte-
grated assessment (Redecker and Johannessen 2013).

It is important to remain vigilant, though, and cautious about using technology in
assessment processes as technology ‘per se’ does not automatically deliver innova-
tion. In fact, it often means things go backwards. Currently, therefore, the challenge
is about developing tools and technological resources which are appropriate and in
line with the pedagogic principles governing the implementation of sustainable
assessment strategies and ensuring they are used in practice to support student learn-
ing. Assessment as learning and empowerment (Rodriguez-Gémez and Ibarra-Séiz
2015) establishes a new reference point for assessment in Higher Education that is
consistent with the context of change, but its full implementation will require a
change of mentality on the part of university students and tutors.

Current projects such as DevalS' (Rodriguez-Gémez and Ibarra-Sédiz 2014) and
DevalSimWeb? (Ibarra-Sdiz and Rodriguez-Gémez 2014) which focus on the pro-
fessional development of academic staff and their training in assessment and on
training students as assessors, that is to say on ‘digital assessment literacy’, will
deliver new perspectives on how technology, through using web-based services
such as EvalCOMIX® and serious games as training tools, can play an important
role in upskilling staff and students as assessors, encouraging at the same time life-
long learning, fostering self-directed learning among students and preparing them
for the transition to working life, all of which are key objectives for universities.

Acknowledgement This work was supported by DevalS Project (Ref. EDU2012-31804) funded
by the Spanish Ministry of Economy and Competitiveness.
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