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FOREWORD

The present report is part of the first intellectual output of the DIG4LIFE PROJECT - Digital for Literacy and

Future Education, an Erasmus+ Cooperation for innovation and the exchange of good practices Call 2020

Round 1 KA201-DC1C3626.

DIG4LIFE is an action research project that aims to create the best conditions for exchanging best practices in

teaching digital skills by innovating and disseminating innovative tools, such as simulators and teaching editors

for the digital gamification environment.

The main objectives of DIG4LIFE are to contribute by research and innovation to:

₋ the improvement of teaching quality and educators skills to the fight against functional and emotional

illiteracy and unequal access to education;

₋ the spread of best practices at the European level, and the improvement of media and digital literacy.

The project tries to provide a concrete answer to the following needs:

₋ the economic inequality determined by digital and literacy skills gap in a significant part of the

population;

₋ the functional illiteracy which afflicts essential sections of the people in the face of an increasingly

digitised world and labour market;

₋ the boosting of digital competencies in Europe;

₋ the improvement of teaching quality;

₋ the effectiveness of education and training and active citizenship;

₋ the promotion of innovative teaching-learning methods by new pedagogical approaches based on

self-assessment and experiential logic.

DIG4LIFE has partnerships among universities, research centres, training institutions, schools, including

various approaches and experiences.

Partners of the project are:

₋ Università degli studi Roma Tre (E10208847) Italy (applicant).

₋ Academia Druzba Za Storitve Doo (E10039332) Slovenia.

₋ FH JOANNEUM Gesellschaft GmbH (E10207256) Austria.

₋ Klaipėdos Universitetas (E10209169) Lithuania.

₋ Entropy Knowledge Network s.r.l. (E10147517) Italy.

₋ Universidad de Cadiz (E10208753) Spain.
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₋ Laurea-ammattikorkeakoulu Oy (E10183030) Finland.

The DITES research centre (Link Campus University) participates as an associated partner.

The different experiences in the digital Technology Learning Environment represent the added value of

transnational cooperation. For this reason, the project offers an update for teachers and a contribution to the

fight against functional and emotional illiteracy and unequal access to education.

The main activities will be developed following a stepwise approach. DIG4LIFE provides five essential IOs

strongly correlated with each other.

The first IO regards the Teachers Self Assessment: test and tools (IO1). In this step, the entire research design

is shared with all partners by:

- IO1.A1.1 - Theoretical framework for self-assessment.

- IO1.A1.2 - A Planning for prototype DIG4LIFE - Follow up on PIAAC and DIGCOMP

- IO1.A1.3 - A digital self-assessment tool based on the DIGCOMPEDU framework

These three correlated refined products aim to clarify methodology, instruments, tools, output etc., in order to

address the second intellectual output (IO2).

DIG4LIFE produces the Co-design proto-type DIGital Environment for LIteracy and Future Education (IO2) in

the second IO.

DIG4LIFE will test this prototype in two different real situations: high school students (IO3) and dual vocational

training systems (IO4).

During the 5th IO DIG4LIFE will produce Product Release: Guidelines and digital tools (IO5) by two main

actions:

- Guidelines and methodology for Dissemination

Digital Product releases for fruition in a digital environment based on an open-source WEB APP LMS.

Communication, monitoring and dissemination represent transversal activities that follow all the projects to

ensure the maximum spreading of results and the continuous improvement in the logic of total quality.
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INTRODUCTION

DIG4LIFE project aims to favour innovative practices in the digital age to support the acquisition of digital

technologies, creative pedagogical activities in education and training, promoting innovative teaching-learning

methods by new pedagogical approaches based on self-assessment and experiential logic.

DIG4LIFE moves from the issue of social inequalities, which are growing dramatically and unexpectedly.

Phenomenon aggravated by the pandemic, accompanied by the crisis of participation in civil and democratic

life.

The literature on these issues helps us to understand the three main factors behind this counterintuitive

phenomenon.

1. Economic inequality affects the possibility of accessing the best educational opportunities that ensure

job integration and social mobility.

2. Functional illiteracy means reading a text aloud without understanding what they have read and

extracting its meaning. These people will have problems with social inclusion and citizenship in a

democratic society.

3. Emotional illiteracy is when a person cannot recognise their emotions and correctly attribute the

feelings of others. Galimberti argues that overabundance of external stimuli and lack of

communication leads to emotional illiteracy.

As reported by The Digital Economy and Society Index (DESI, 2020), there is an urgent need to increase

digital skills in Europe, considering that:

₋ 37% of the EU’s workforce have low digital skills or none at all.

₋ Less than half of children are in highly digitally equipped schools.

₋ Only 20-25% of children are taught by teachers who trust technology in the classroom.

₋ 18% of primary and secondary schools in the EU are not connected to broadband.

For all these reasons, DIG4LIFE aims to provide upper-grade secondary (tertiary for FHJ and Laurea) school

teachers and students with tools to empower digital and citizenship skills, necessary for contrasting the

widespread phenomenon of functional illiteracy.

The idea behind DIG4LIFE aimed to:
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₋ improve the quality and effectiveness of education and training;

₋ encourage creativity and innovation.

To achieve this goal, DIG4LIFE will develop online tools and guidelines for teachers to evaluate digital literacy,

train skills related to digital maturity and active citizenship.

This report focuses on the self-assessment theoretical framework, which supports the analysis and the

teachers’ professional development to promote digital literacy and quality in teaching and learning processes.

In particular, it explores the European vision (§1); the evolution from evaluation to self-evaluation perspective

(§ 2); the value of self-assessment in teachers’ professionalisation (§ 3) and the self-assessment as

connectors between teaching and learning process (§ 4).

IO1.A1.2 - Guideline for methodology and tools for self-assessment and related IO1.A1.3 - A digital

self-assessment tool based on the DIGCOMPEDU framework: https://eknsurvey.com/ complete this Report.

The document closes with a GLOSSARY IO1.A1.4 to illustrate key concepts extracted from International

resources: The Glossary of Education Reform, UNESCO, Definition adopted at the First International

Conference on Learning Analytics, Cornell University Centre for Teaching Excellence.
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1. TOWARDS THE FUTURE OF DIGITAL EDUCATION

1.1 The European perspective

Since the 1990s, Europe has set a strategic objective to promote instruments that allow transparency,

recognise skills, and personalise paths.

Since the 2000s, some Recommendations of the European Parliament and the European Council have

focused on dimensions considered central to people’s lives and work, particularly those related to key and

basic skills (Key Competencies, 2006). Subsequently, the EU developed and proposed increasingly oriented

approaches to identify learning outcomes, moving from a vision of content-based training (input-oriented) to a

concept of training focused on skills acquired in work contexts (output-oriented).

In several documents, the EU Commission has reiterated the importance of cross-cutting dimensions of

competencies (Rethinking Education, 2012; ET2020), providing indications and tools which become standard

references in terms of language and devices to adopt in different education and training systems of European

countries.

European Commission has worked to implement the recognition of skills for their integration and use in the

European labour market, always respecting the plurality of education systems of each Member State through

the following Recommendations:

a) the European Qualifications Framework, dedicated to the validation of non-formal and informal

learning  (EQF, 2008);

b) the 2004 EUROPASS decision;

c) the ECVET credit system (2009).

The path initiated by the European Union is based on the creation of a European area of lifelong learning

(2001); a space in which all citizens can move, including through the adoption of instruments, services and

devices prepared explicitly by the Community institutions, in collaboration with the Member States (EQF,

Europass, Validation).

In acknowledging and adopting these guidelines, European countries have adopted various recommendations

within their legal systems. In addition, they initiated and supported critical systems reform processes,

modifying and making the approaches, methodologies, tools (of analysis, training design, evaluation and

certification) to satisfy the skills needs of people and bring them closer to the needs of the economy of

European society.
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On 22 May 2018, the European Council adopted the Recommendation on Key Competences for Lifelong

Learning and the Annex European Framework of Reference, accepting the proposal made by the European

Commission on 17 January 2018: these replace the Recommendation of the European Parliament and of the

Council of 18 December 2006 and its Annex on the same subject.

On the same day, the Council adopted the Recommendation to promote shared values, inclusive education

and the European dimension of education to supplement and reinforce the first recommendation.

The Council of the European Union (Council of EU, 2014) offered several conclusions on effective teacher

education, such as:

a. High-quality teaching is widely acknowledged to be one of the critical factors in achieving successful

learning outcomes;

b. Teachers and educators have a crucial role to play in maintaining – and improving - the quality of the

teaching workforce;

c. The offer of continuous professional development is a significant factor in ensuring that teachers

possess and maintain the relevant competencies they require to be effective in today’s classrooms;

d. Teacher education should be an integral part of the broader policy objective to raise the profession’s

quality.

This requires career-long professional learning and development, pedagogical feedback and incentives for

teachers.

1.2  From evaluation to self-evaluation

For over twenty years, the evaluation has been at the centre of debates and institutional investments to

improve teaching quality, processes, and results.

A new way of thinking about evaluation has developed under the weight of the critical issues that have always

accompanied the evaluation theme in educational contexts. This new perspective focuses on self-evaluation

(School Self Empowerment - SSE) to free the resources present in subjects and contexts, activating an actual

development process and continuous improvement.

The ESS-inspired movement aims to promote school improvement through systematic changes in internal

processes (Harris, 2001). The priority is to support the capacity for organisational change. This requires the

enhancement of self-assessment tools (Hopkins, 2001) and accompanying actions oriented to management,

middle management and teachers to ensure the overall advancement of school for fostering the success of all

students. So, this is an approach that aims to promote positive change in the internal and external context.
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Self School Evaluation has a dual objective (Capogna, 2020):

to intervene in the construction of a climate and organisational culture to build positive social relations between

the members of the organisation, to improve the quality of interactions, coordination activities, decision-making

processes (Hoy, Miskel, 2001) and the ability of the school to respond as an organisation to internal and

external forces of change, as an organisation (Fullan, 1993);

the effort that this work intends to make is focused on this second objective, recognising the importance of

self-assessment as an empowerment tool for teaching professionalism and for the promotion of a quality

teaching relationship and the creation of student-centred learning environments and processes;

to support the subjects in acquiring adequate methodologies and competencies to answer the challenge of

contemporaneity (Kyriakides et. al., 2002; Muijs, Reynolds, 2001), to increase the educational effectiveness

(Scheerens, Bosker, 1997);

self-assessment is highly significant in the teaching-learning process. Teachers and students should be taught

how to assess themselves in order to achieve better results. It has been proved that self-evaluation enhances

motivation and progress in the learning process for teachers and students. Several studies have highlighted

the positive relationship between teachers’ self-assessment and professional growth (Festinger, 1954;

Peterson, 2000; Clandinin & Connelly, 1988).

In particular, the use of self-assessment tools integrated with other personal growth strategies can improve

teaching practices by:

a) increasing the teacher's awareness of teaching excellence levels, sense of efficacy and performance;

b) helping the teacher in building improvement paths and in defining the necessary actions;

c) facilitating communication between peers and the construction of professional communities of

practice;

d) stimulating constructive strategies to improve teaching effectiveness also through the influence of

external change agents on teacher practice.

Self-assessment appears a helpful tool for the student's development of motivation in participating in the

learning process and empowering their own digital and soft skills (Dornyei 2001); and self-direction.

According to Self-Directed Learning approaches (Kerka, 1994; Mentz, 2016), students, having become aware

of their strengths and weaknesses, would set realistic goals for themselves for reaching greater responsibility

regarding their growth paths.
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1.3 The self-assessment tool in teachers’ professionalisation

According to Peterson (2000), a single source - such as student performance evaluation - is insufficient to

evaluate teachers’ performance. Teaching is a complex and different activity. This depends on the context in

which it fits; for this reason, there is no single data source valid for each teacher and representative of his

overall performance.

Many authors and Peterson are among them favouring the use of self-assessment tools for the evaluation of

teachers. They start from the idea that self-assessment is an opportunity for improvement and professional

development.

So, self-assessment is considered a tool to determine and increase the teacher’s quality if combined with other

tools.

With self-assessment tools, teachers judge their adequacy and effectiveness in teaching regarding their

knowledge, performance and pedagogical skills.

Several studies have highlighted the positive relationship between the self-assessment of teachers and their

professional growth. Significantly, the use of self-assessment tools integrated with other personal growth

strategies can improve teaching practices:

a) increasing the awareness of the teacher (Peterson 2000);

b) defining the levels of excellence of teaching, and the sense of the effectiveness of performance

(Festinger 1954);

c) stimulating constructive strategies to improve the effectiveness of education, also through the

influence of external change agents (Festinger 1954);

d) facilitating the communication peer-to-peer and building professional practice communities (Clandinin

& Connelly, 1988).

In support of this, there is strong evidence that the effectiveness of teaching practices has a substantial impact

on student learning success; instead, teachers' evaluations have little to no effect on the quality of education or

student learning (Peterson 2000).

Therefore, evaluating the performance of teachers to improve their effectiveness might be helpful or even

necessary. So there is evidence (Clandinin & Connelly, 1988) that the effectiveness of teachers has a

substantial impact on the educational success of students.

Designing and implementing an effective teacher evaluation system is a complex and challenging process that

often creates tensions and resistance. So, Peterson (2000) advocates a new approach to teacher evaluation

as a cooperative effort undertaken by a group of professionals.
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Research by Mathers, Oliva, & Laine, 2008 has revealed substantial evidence that teacher effectiveness -

defined as a relevant relationship between the achievement of teaching objectives and relational development

with and for students - is the single most crucial factor in student learning.

Peterson’s contribution has repeatedly been used to reference projects such as, for example, the project

“Evaluation of school leadership and teaching practice” (Tuytens & Devos 2017) who has built a guide for

teachers on evaluation practices.

The self-awareness of the skills and the ability that teachers, trainers and professionals have to put

themselves in the game tends to trigger a virtuous process in professional development processes.

According to Peterson’s thought (2000), teachers who self-monitor improve their behaviour in relation to their

goals and expectations.

Self-assessment increases teachers' awareness of their weaknesses and strengths, encourages them, and

allows them to become more effective teachers. With self-assessment, teachers can monitor their professional

growth and save time and costs of self-training.

The theoretical premise underlying the value of self-assessment to improve processes has its roots in the idea

of a solid and universal phenomenon. The individual tends to conform to the majority in the group of which he

is part. According to this perspective, people are willing to change behaviour and attitudes to fit the group for

receiving approval and recognition of others. The theory of social comparison can explain this phenomenon.

Humans have an innate motivation to assess their opinions and abilities (Festinger, 1950), an essential life

function. Therefore, in the absence of objective evaluation tools, the other is used to obtain information about

Self. So, for information to be reliable, Others must be as similar as possible in terms of opinions and abilities.

Talking about conformism to the majority, the scholar proposes two explanations.

1. The first refers to the construction of social reality; each individual has their own beliefs about the

world, assumptions that orient personal action and the interpretation of social events. To check the

validity of these beliefs/theories, we turn to others. So If these new beliefs agree with the firsts, the

individual will be more confident that his visions coincide with reality. So, the individual tends to

behave in a way that maintains a uniform view of the world; confirmations of external behaviour

reinforce this uniformity of world vision.

2. The second concerns the existence of a group purpose considered necessary. So, to create uniformity

in the actions of the group members, it is sufficient to have a defined objective. This is the case if the

aim is achieved by aggregating individual efforts and more complex tasks. But, in the case of more

complex tasks, it is also necessary to agree on achieving the objective and not just on purpose itself.

Based on these considerations: the faculty can be considered a group of professionals aiming to support

students and guide them towards learning, autonomy and integration into society. This complex objective

requires a clear definition of the goal to achieve, coherence of action, approach and method of teaching.
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Through social confrontation within the professional community, the teacher puts a process of self-assessment

of their skills and performance, the results of which condition the exercise of their teaching agency (Priestley

et. al. 2016). Using a self-assessment process within a community of equals, the teacher can acquire a

growing awareness of his abilities by activating different strategies.

Some studies (Stroebe et. al., 1996) show that the members of the group who recognise themselves as "less

able" strive to achieve an improvement in their performance to reach a level similar to that of the other

members.

Although it is not said that the teacher’s response is always an upward movement, the awareness of having

poor skills in a given field could worsen the performance.

If - as Peterson (2000) claimed - self-assessment processes should be encouraged to improve the

effectiveness of teachers, then it is also good to consider the risk of compromising teaching. Therefore, it is

necessary to reflect on the characteristics of the self-assessment process so that its results can positively

influence the teaching/learning with positive outcomes compared to the students’ educational success.

According to Clandinin e Connelly (1988), teachers’ practice in the classroom expresses each teacher’s

experience. The narration of personal experiences helps each teacher to prepare for teaching practice.

Through the ex-post reworking and the meta-reflection that passes through the narration of the experience, it

is possible to activate a process of self-evaluation that helps the teacher increase his awareness and widen

the spectrum of action strategies.

The suggestions provided by the authors in promoting the adoption of self-assessment tools with teachers also

include the centrality and specificity of the relationship between researcher and teachers. So, within the

framework of what we call research intervention (Clandinin 1988), the researcher poses as a process

facilitator, accompanying the teacher in a path of personal and professional growth by understanding his

styles, strategies, didactic, communicative and relational practices.

The relationship between the researcher-facilitator and the teacher within the assessment process must be

collaborative. As Connelly (1988) says, teachers should be an active part of the pathway because they

determine practices and emotional climate in the classroom. Emotions are fundamental in the learning

process. Positive and negative emotions influence the learning cycle (Illeris, 2003). Positive emotions cycle

develops from anxiety through uncertainty, risk acceptance and fight, lead through intuition and promotes

learning. While negative emotions cycle arising from fear, produce escape or conflict, refusal or avoidance,

defence or resistance, so the learner accepts their previous ignorance. In this way, emotions activate a

The European Commission support to produce this publication does not constitute an endorsement of the contents which reflects the

views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information

contained therein.

DIG4LIFE: 2020-1-IT02-KA201-079420

11



learning spiral model
1

(Kort et. al., 2001), moving up by the spiral, cycle after cycle, the learner becomes more

competent in the domain knowledge, or escapes from the risk of failure.

For this reason, it is important to identify the emotional and perceptive experience that lies behind the teaching

practices during the self-assessment process. The construction of a collaborative dimension passes through

the sharing of ideas, the "negotiation of practices" and the "negotiation of personal narrative units" of which the

actors (in this case the teachers) are carriers.

The "negotiation of practices" represents the first step of collaboration between facilitator and teacher aimed at

building an effective relationship. In this regard, the two subjects of the report are called to share their own

modalities of action (practices), because the teacher and facilitator perform some common tasks in different

ways. Compared to the path taken, their activity differs according to the role and according to experience

(Dahrendorf 1977; Popitz 1967). This first phase of "sharing individual practices" aims to build a common

perspective on the experience to create a shared practice.

This negotiation work must be carried out on several occasions. At the planning and review stage, it is an

inevitable and fundamental work to lay the foundations of a fruitful relationship of trust to construct common

and new knowledge.

However, Clandinin and Connelly (1988) emphasise that the negotiation of the practices alone is not enough

to ensure the construction of a collaborative relationship. It is necessary that the subjects involved in the

process (facilitator-teacher) also activate the negotiation of personal narrative units
2
. The story of each person

is divided into narrative units, that is, significant moments that mark the life of each person and that have been

influenced by the context of reference. It leaves a mark on the person and his way of acting.

When the facilitator and the teacher come into contact, they bring with them their experiences that should

penetrate each other, to form a new narrative unit that is shared by both.

The collaborative relationship on which the authors insist is an interconnected relationship between narration

of experience, as a drive to self-evaluate, and the development of new practices and strategies of action. The

collaboration between facilitator-counselor and teacher, provides:

2
The term narrative unit was borrowed from the philosopher McIntyre (1981).

1
In the Kort’s spiral model, in the first quadrant the learner experiments a positive effect and builds on knowledge. At this point, the learner works

through the material with ease without experimenting with anything overly puzzling. Once discrepancies start to arise between the information and

the learner’s knowledge structure, she/he moves to the second quadrant, which consists in the collapse of constructive learning and subsequent

negative affect. Here the learner’s experiences state such confusion. The learner attempts to sort out the puzzle but fails, she/he might move into

the third quadrant. This is the quadrant of unlearning and negative affect, when the learner experiences emotions represented by a sense of

frustration. After the misconceptions are discarded, the learner moves into the fourth quadrant, marked by unlearning and positive affect. While in

this quadrant the learner is still not sure exactly how to move forward. However, she/he does acquire new insights and searches for new ideas.

Once the learner develops new ideas, she/he is propelled back into the first quadrant, concluding one cycle around the learning spiral (in Capogna,

2015).
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1. "an incoming negotiation", in which the subjects must know each other, explain the reasons behind the

need or the desire to establish the relationship and what are the objectives that want to be achieved

with it;

2. "a negotiation of practices", in which individuals present themselves through the sharing of personal

modes of action and practice to be approached, compared and including finding a compromise that is

accepted by all the parties involved;

3. "a negotiation of narrative units", the final and decisive phase for the real fulfilment of the relationship.

Here, the experiences and emotions come into contact and structure a new shared baggage, that is a

new narrative unity shared by the actors of the relationship.

If the relationship is built on the basis of effective horizontal communication, then it is possible to build a

professional complementarity, a clear identification of the role and a consequent professional identity; first of

all, identifying limits and characteristics of the other and of ourselves.

Collaboration and cooperation between teachers able to communicate effectively are essential for the creation

of communities of practice (McLuhan 1989, Wenger 1996, Nonaka 1997) - this concept identifies "a group of

people who share a concern or a passion for something they do and learn to do it better as they regularly

interact" -, in order to develop the decision-making and management methods of these professionals.

In these communities of practice, we find the necessary transition between knowledge, skills and

competencies announced in the previous paragraph.
3

The communities of professional practice make it possible to treasure the experiences lived and experienced

by others, to put them at the service of the entire educational community and to document and make known

good practices.

1.4 The self-assessment as connectors between teaching and learning process

Many scholars agree that the motivation to activate the subject in reaching a specific goal is intrinsic (whether

it is a learning goal, a professional goal/task or other).

The strategic dimensions that contribute in feeding the intrinsic motivation are at least three:

1. self-assessment as a tool for self-awareness and progress;

2. the personal management car;

3. personal responsibility.

Starting from the relationship between educational use of assessment and motivation, the studies conducted

by Dörnyei (2001) highlight the importance of motivation to achieve effective learning, enhance one’s skills,

3
The first paragraph “The European perspective.”
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and acquire new ones. Furthermore, he argues that it is helpful to keep the group of students cohesive to

activate and protect motivation; in this way, the group will collaborate better to achieve the goal.

More specifically, once group cohesion and positive interpersonal relationships are established, the teacher

plays an essential role in promoting students’ motivation through a series of strategies. Remember that

teachers "are the people best placed to shape life in the classroom" (Dörnyei, Kubanyiova, 2014, p. 3).

Dörnyei’s motivation theory (2010) is based on the idea that motivation to learn is related to failure or success.

According to the author, motivation is an internal process that stimulates and, at the same time, finalises

behaviour.

Dörnyei (2010) focuses on the temporal dimension of motivation, not to be considered as a stable emotional

and mental state. Motivation comes and goes, it’s not something you have, or you don’t have; its presence

depends on many factors, including the time, the topic and the context that is constantly changing. The

imaginary future of each of us is the most potent source of motivation that can transform commitment and

action into a long-term effort. It’s the prerogative and consequence of learning.

The author claims that people control their motivation subconsciously, making adjustments that affect the

same inspiration. All of this is done by considering the state of things at present and relating it to achieving

objectives.

The temporal dimension of the motivation is considered relevant, starting from the sources of origin up to the

maintenance; In particular, the author focuses on motivation in prolonged learning activities that require its

preservation in the face of a series of distractions.

Dörnyei (2009) presents a "Student Motivation Process Model" to illustrate the temporal conception of

motivation.

The first phase or dimension of the behavioural process is to be found in the point of origin of the motivational

process, in the desires and hopes (wishes, hopes, and desires) that precede the action. Then, as the initial

motivational influences advance towards the goal, one arrives at the intention and action. In the action phase,

energy is required to obtain a continuous motivation that supports the behavioural process. In the last stage -

post-action - the achievement of the goal is evaluated, and, if necessary, there are additional steps to adjust

the behaviour to achieve the goal.

Based on these considerations, Dörnyei (2001) defines four steps for motivational teaching:

1. create motivational conditions;

2. generate the initial motivation;

3. maintaining and protecting motivation;

4. encourage positive retroactive self-assessment.
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In the first step, the teacher must generate enthusiasm and share the benefits of learning with the students. In

addition, it must ensure that learning takes place in a space where the student feels safe and welcomed. The

teacher must show passion for what he teaches and concern for the student’s understanding. The Pygmalion

effect should not be underestimated: if the teacher has high expectations of his students, the chances of

achieving good results will be greater.

In addition, to generate motivation, you need a pleasant and supportive school environment.

Starting from the reflections about the study of a second language, Dörnyei (2007) suggests five ways in which

a teacher can build initial motivation to learn, educating the student to self-assess their progress:

1. make explicit the benefits of learning competence;

2. increase the expectation of success;

3. define the objectives;

4. to make available to students suitable materials for learning the expected competence;

5. promote in the student beliefs on the usefulness of learning competence.

So, once motivation is activated
4
, the teacher will have to ensure that this is maintained over time and resists

the many distractions. It is necessary to ensure that the student remains focused on the goal and is involved in

stimulating and enjoyable learning activities.

In addition, Dörnyei (1998) summarises the strategies that the teacher can put in place to promote motivation

in learning, acting as models to emulate for the expected progress.

1. Setting a personal example with your own behavior.

2. Create a pleasant and relaxed atmosphere in the classroom.

3. Presenting the task correctly.

4. Developing a good relationship with students.

5. Increase the linguistic self-esteem of students.

6. Make language courses interesting.

7. Promoting student autonomy.

8. Customizing the learning process.

9. Increasing student orientation.

4
Dörnyei (2001) offers some examples to keep the motivation active, in the face of the natural tendency to lose sight of the goal and to tire of the

activity: vary as much as possible the aspects of the learning process, make the tasks more interesting and challenging; increase the involvement

of students; explain the purpose and meaning of the task; provide appropriate strategies to perform the task; set specific learning objectives; protect

the self-esteem and self-confidence of students; reduce anxiety; promote cooperative learning among learners; create student autonomy.

The European Commission support to produce this publication does not constitute an endorsement of the contents which reflects the

views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information

contained therein.

DIG4LIFE: 2020-1-IT02-KA201-079420

15



10. Familiarising students with the target language culture.

Based on these indications, a guided self-assessment process makes it possible to engage a self-directed

learning path in line with the expected achievement objectives. According to approaches based on the idea of

Self-directed learning (Kerka, 1994; Mentz, 2016), the concept of self-direction indicates that students, having

become aware of their strengths and weaknesses, set realistic goals for themselves and can define the stages

and methods for achieving them. And in this way, in consideration of the role of protagonism acquired in

determining one's path of personal and professional growth, one can rely on a greater sense of responsibility

in achieving development goals and in facing the inevitable moments of unease and failure.
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2. ASSESSMENT: THE EXPERIENCE OF DIG4LIFE PROJECT

2.1 Types of assessment

Assessment plays an essential role in the learning process. It is the only way to get feedback on the effect of

education and its impact on students. An assessment aligned with the curricula and teaching methods

provides valuable results for both: students and instructors.

A learning assessment system includes policies, guidelines, programs, activities, institutions and tools. The

assessment system provides evidence on learning outcomes to improve them
567

. In addition to providing a

measure of student progress, a well-designed assessment has numerous benefits as it can be a means to

enhance the student's engagement and motivation with their learning process
8
.

There are three main types of assessment
9
:

1. Diagnostic assessment is an assessment that is carried out usually at the beginning of the learning

process, and the aim is to evaluate the previous competencies, knowledge, strengths or weaknesses

of the students in order to better design the learning pathway or to adapt it to a specific set of

students.

2. Summative assessment is an assessment of learning and provides a measure of the student's

learning at a particular point in time, usually at the end of a unit, semester or course. Summative

assessment assigns a mark or grade of proficiency level that communicates student achievement to

teachers, parents or students. The disadvantage of this method is that it does not provide the learner

or teacher with any feedback on the learning process that has taken place, only a summative result.

The tools that are usually used for this type of assessment are exams or tests.

3. Formative assessment is an assessment for learning. Is an approach to teaching and learning that

creates feedback that is used to improve students’ performance. Formative assessment is a process

embedded into everyday instruction. If used correctly, the students become more active in their

9
Kampen, M. The 6 Types of Assessment [+ How to Use Them], June 23, 2020.

https://www.prodigygame.com/main-en/blog/types-of-assessment/

8
Learning assessments. GPE supports stronger learning assessment systems in order to improve children’s learning. Global

Partnership for Education (2021).

https://www.globalpartnership.org/what-we-do/learning-assessments.

7
Paiva R.S., Oliveira L. and Reis L.R. An assessment classification of formative evaluation tools and digital tools. Proceedings of

ICERI2020 Conference 9th-10th November 2020.

6
Hodgson, C. and Pyle, K. A literature review of Assessment for Learning in science. National Foundation for Educational Research

(2010), www.nfer.ac.uk.

5
Zeng W., Huang F., Yu L., and Chen, S. Towards a learning-oriented assessment to improve students’ learning—a critical review of

literature. Educational Assessment, Evaluation and Accountability, (2018) 30:211–250, https://doi.org/10.1007/s11092-018-9281-9.
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learning because they feel part of the process, they understand the learning outcomes and thus,

improve their self-confidence and independence. Formative assessment allows students to practice

skills or test knowledge without the pressures associated with grades. This type of assessment helps

teachers understand how student knowledge is growing while they teach and adjust their teaching

strategies in real-time.

The benefits of assessment for learning are
10

:

● Improves students outcomes: effective formative assessment is one of the most important

contributors to success in summative assessment.

● Enhances students motivation and students engagement: the students have in mind the

learning outcomes, know the way to reach them and their own progress during the learning

process.

● Increases students independence and self-confidence: helps students become autonomous

learners and more responsible for their own learning.

● Changes the atmosphere of the classroom: helps to create an active, supportive and

cooperative classroom.

Some of the most important strategies used in formative assessment are questioning, feedback, peer

assessment and self-assessment
11

.

2.1 Self-assessment strategy

In the self-assessment strategy, the students evaluate their own work, reflect on their own learning and provide

teachers with the perception of their learning. This helps both students and teachers to set the criteria of

success and to design the path to reach them. For an effective self-assessment, three important abilities are

needed: metacognition (thinking about our thinking), persistence and being open to continuous learning.

The advantages of self-assessment are
12

:

● Enhances the student's motivation in their learning process by feeling part of the assessment.

● Encourages students' reflection and learning from mistakes.

● Encourages students to be more responsible and honest with their own learning.

12
Peer and self evaluations strategies, a start.

https://www.yumpu.com/en/document/read/28477624/peer-and-self-evaluation-strategies-a-start.

11
Learning assessments. GPE supports stronger learning assessment systems in order to improve children’s learning. Global

Partnership for Education (2021).

https://www.globalpartnership.org/what-we-do/learning-assessments.

10
Getting started with Assessment for Learning. Cambridge Assessment International Education, Teaching and Learning Team.

https://cambridge-community.org.uk/professional-development/gswafl/index.html.
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● Helps students develop judgement skills and a better understanding of the grading process.

● Promotes autonomous and self-centred learning.

● Helps students be more aware of their weakness and strength.

Some of the main self-assessment techniques are
13

:

● Reflection: this forces students to think about their learning and their progress. Review and reflection

are essential for authentic learning and need to be planned for.

● Creating own assessments: this helps students to get into the whole assessment process and to

develop their judgmental skills.

● Journal and learning diary: this enables students to plot progress and see what they have completed

over a series of lessons.

● Graphic organisers (traffic lights, mind maps): help students to organise and assess their work.

● Personal portfolios: students have examples of their work at different points and stages of evolution.

2.3 Techniques and tools for self-assessment training

As we have seen, there is a wide variety of self-assessment techniques that can be applied by teachers in

their classrooms. The problem is not to know all the options but to know which technique will be appropriate

for each student and for each subject. For this, the one who knows these aspects best, student and subject, is

obviously the teacher. Therefore, he/she is the one who has to reflect on which techniques are the most

appropriate at any given moment.

A first step, therefore, is for each teacher to reflect on a series of questions to focus on what the objectives of

self-assessment are, how and why it is useful, and what tools might be the most suitable for carrying out

self-assessment. This first reflection must be done individually by the teacher, as he/she must assess the pros

and cons of its use in the context in which it is to be applied. Afterwards, there will be time to share these

reflections. To do this, we propose the following Activity 1.

Proposed Activity 1

As seen in the previous techniques, this first activity focuses on reflection, then it needs a tool to collect

information from each teacher individually. Afterwards, the results can be shared with the group. For example,

padlet.com can be used if we are in a virtual environment or a physical whiteboard if we are in a face-to-face

environment. In the proposed example, the Padlet tool is used for each participant to reflect on different

13
Engage in Assessment. University of Reading.

https://www.reading.ac.uk/engageinassessment/peer-and-self-assessment/self-assessment/eia-self-assessment.aspx.
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aspects of self-assessment as a method of evaluation in education and to share this reflection with the rest of

the participants. An introduction to the topic appears in the header:

Student self-assessment

Student self-assessment occurs when students assess their performance. It is primarily used to help them

develop specific learning skills that they will need for professional competence. This process may assist in

making students more aware of and more responsible for their learning process. In this activity, we invite you

to reflect on the reasons to perform self-assessment, its benefits, and our concerns, as well as to share ideas

about how to prepare our students for self-assessment and which techniques and tools can be used.

This will be followed by a series of questions such as the following:

1. Reasons why?

2. What are the benefits?

3. What are our concerns?

4. How can we prepare students for self-assessment?

5. Which techniques/tools can be used?

Each teacher will answer these questions individually, but as the answers of the other teachers are visible,

they will also be able to comment on, complete and rate other’s contributions.

Figure 1: Example of padlet
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Once this part of the activity has been completed, there can be an intervention by the teacher’s trainers, which

can take two forms. If the first part of the activity was carried out asynchronously, a presentation summarising

all the contributions will be made as a sharing session. If the first part of the activity was carried out

synchronously, the trainers will comment on the contributions and ask the authors for examples and

clarifications when necessary. In both cases, the idea is to work on initial doubts and perceptions in order to

seek a common consensus on the benefits and barriers of self-assessment. Issues that have shown opposing

positions will also be discussed.

An example of a presentation that can be made to synthesise all the answers obtained in the padlet or the tool

used is shown in the following Figure 2:
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Figure 2: Example of results presentation

In carrying out this sharing, it is important that the views of the student and the teacher are always taken into

account. The trainers will emphasise that participants in the activity should differentiate between the two

perspectives. Thus, the benefits of this evaluation are not the same for teachers as for learners. In Figure 2

the colour green is used when the benefits are for the teachers and blue when they are for the students. The

presentation will end with a summary that will serve as a basis for the next activity (Figure 3).

Figure 3: Example of results presentation
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Proposed Activity 2

Once teachers have worked individually on self-assessment and shared their benefits and concerns, the next

step is for teachers to apply this knowledge to a real case that fits their working environment. Therefore, the

objective of Activity 2 is to collaborate in the generation and discussion of ideas towards the application of

student self-assessment as a good practice. We include an example of how to conduct this activity in the

context of applying self-assessment for the knowledge and improvement of digital competencies in students.

To this end, this time it would be useful to work in teams, which could be formed with teachers who teach the

same subject or come from the same school. In this way, the result will be enriched by different experiences.

Each team selects a particular digital competence of DigComp and prepares a slide presentation with an

example of how they could apply the self-assessment method to facilitate student’s learning of that

competence.

For example, a team could select the “Collaboration through Digital Technologies” competence from the

“Communication and Collaboration” DigComp area, with the objective of designing a self-assessment

instrument that would allow students to self-diagnose and improve their level in that particular competence.

The introduction of the activity can be as follows:

Each team has to select a particular digital competence of DigComp and prepare a slide presentation with an

example of how they could apply the self-assessment method to facilitate student’s learning of that

competence. The suggested agenda for the presentation is structured in the following four sections:

1.  Educational context.

Include a brief introduction to the particular context where you would carry out this experience. For example,

the degree, subject, level, student’s age, number of students per group, etc.

2.  Digital competence selected.

Describe the DigComp digital competence that you have selected to do this activity. Explain why you have

selected it and the relation of this competence with the educational context you have described above.

3.  Preliminary design of a self-assessment instrument.

Describe a preliminary design of a self-assessment instrument to help your students learn and become more

proficient in the digital competence you have selected. For example, describe the self-assessment

strategy/strategies you would use, how you would prepare your students, how you would implement the

strategy in your classroom, etc.

4.  Conclusions.
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Summarise your findings, pros, cons, difficulties, etc., after reflecting on self-assessment as an instrument to

improve students’ digital competence.

The time allocated for each presentation is 15 minutes.

For the sake of diversity and to avoid that two teams work on the same digital competence, a forum is used.

Each team shares in this forum the area and competence they have chosen for their presentation. There will

be a particular thread to do this. To inspire the work, a series of links with the structure and description of

DigComp digital competencies and a summary of the different self-assessment strategies could be offered in

the same forum.

Each team will present its proposal and the rest of participants have the opportunity to discuss the findings. A

complete example of this process followed, and the type of reflections that can be obtained is shown in the

following figure (Figure 4).
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Figure 4: Example of Activity 2

In Figure 4, the team makes a context selection, applies a digital competency, reflects on the most appropriate

self-assessment tool and finally concludes on the benefits of digital technology for this type of process. These

short presentations allow the exchange of ideas among teachers who can enrich their experience with new

proposals and tools. It is important, therefore, that there is sufficient time after each presentation to discuss

each proposal, make suggestions and clarify doubts. After Activity 2, the trainers will make a brief conclusion

on the experience carried out and the results obtained.
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3. SERIOUS GAME AND CO-DESIGN

3.1 What are Serious games

The term, 'serious game', was used for the first time in a publication by Clark C. Abt (Abt, 1970), in which the

author highlighted the formative value of games within a society as complex as the current one. From that

moment on, its meaning has 'fused' more and more with the development of particular technologies, up to the

present day when SGs are considered 'close relatives' of video games.

Skimming through the extensive literature on SGs, one gets the impression that the term has a broader

meaning and a more defined one. In a general sense, they can be thought of as “digital games used for

purposes other than mere entertainment” (Susi & Johannesson, 2007). This definition clarifies that SGs are

not necessarily used for educational purposes but have a relatively broad spectrum of applications ranging

from social communication to marketing.

Limiting ourselves to the educational field, the definitions provided over the last few years are numerous and

often divergent. Beyond the different points of view, however, there is a substantial agreement in identifying

two fundamental aspects that characterise SGs.

- A playful aspect: they are represented as games and aim to generate reactions similar to those

that characterise games.

- A didactic aspect: that is, they are used to achieve a learning objective defined a priori.

The differences in conceiving these tools consist, above all, in the importance given to the playful component.

Some authors argue that this represents an added value but is not fundamental from the didactic point of view.

In contrast, others consider it a decisive element for the effectiveness of an SG
14

.

The following definition represents a synthesis of the different positions present in the literature. In this sense,

it is possible to define an SG as: an interactive virtual experience that aims to achieve predetermined learning

objectives through the activation of playful dynamics.

The term 'experience' seems more suitable to describe the nature of SGs than the term 'simulation', which is

usually used in literature, for two reasons. In the first place, while it is true that these instruments often

reproduce (simulate) real situations and phenomena, it is equally true that they can take the form of a

metaphor. Secondly, this term highlights the nature of the learning produced by the SGs, based precisely on

action. The fact that SGs have predefined learning objectives is the element that most differentiates this type

of tool from common video games dedicated to entertainment.

The definition provided is based on the line of those who consider the playful component as an essential

element of the SG and not as a variable accessory. The practice with this type of methodology, in fact, seems

14 Authors such as M. Zyda (Zyda, 2005) belong to the first case, while the position of authors such as M.
Prensky (Prensky, 2001) is different.
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to confirm that it is precisely this component that enhances the learning potential of SGs, making them, so to

speak, 'multidimensional' learning tools. Games, in fact, allow you to touch different dimensions of learning

transversally. They are capable of generating learning from the point of view of knowledge, thus acting, above

all, on an individual level. Furthermore, they have always been recognized as a vehicle for social learning. It is

no coincidence that there are numerous examples of SGs aimed at enhancing social skills. Finally, by allowing

you to freely experience different phenomena, situations, and even 'identities', they offer the possibility of

critically reflecting on things by affecting attitudes and frames of reference, thus involving the cultural

dimension of learning.

3.2 Fields of application

SGs are used today in many fields. Their growing use is part of that cultural phenomenon now known as

gamification, or the introduction of game elements in contexts or activities different from games themselves
15

.

SGs can thus be used in social communication to inform and raise awareness among people. In market

research to understand the needs, expectations, and reactions of a certain population. They can also be used

as an active marketing tool, to get potential buyers of a product closer and more involved. There are also

applications and simulations for the improvement of public policies, etc.

A further field of application, strictly connected to the formative one, concerns the assessment of knowledge

and skills
16

. From this point of view, SGs offer undoubted advantages. They allow us to simulate complex

phenomena and problems that would be difficult to reproduce in any other way. They allow us to perform tests

in a 'safe' way, that is, without putting people or systems at risk. Furthermore, they allow us to obtain precise

indications and objective data on which to base analyzes.

For training, the fields of application are many. Without claiming to be exhaustive, we’ve cited some examples

below. The military field is the one that boasts perhaps the greatest tradition of using SGs as training tools. In

this field there are experiments aimed at the development of rather different skills, from high-level cognitive

abilities (strategic planning, for example), to social skills (negotiation with foreign populations in warzones), up

to the improvement of combat capacity in the strictest sense, i.e. with respect to the ability to handle weapons

(Michel & Chen, 2006). Another area of   considerable interest, which presents a growing number of

experiments, is that of health. In this sector, applications range from solutions that allow future surgeons to

experiment with operating techniques to systems that help patients better control and manage their eating

habits (Michel & Chen, 2006). There are also many attempts to use SGs as tools to treat cognitive syndromes,

16 Think, for example, of the simulators used to test the flight skills of pilots.

15 The ability to attract, to involve, and to motivate participation has always been recognized in games, and
this potential is clearly strategic in an economy and in a society that is increasingly based on the rules of the
market. On another level, gamification is linked to the spread of products dedicated to electronic gaming
(Playstation, Nintendo Wii, XBox, etc.), but also to mobile devices (smartphones and tablets) and to Web
applications that integrate the dynamics of games into their operation. .
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such as attention deficit disorder. Initially aimed at young populations, these applications today have found a

strong response in the context of the so-called 'active aging', thus addressing the growing elderly population

that characterises our continent in particular. A last interesting field of application worth mentioning is that of

the so-called 'government simulation games', i.e. simulations concerning public order issues. In this category,

we can find simulations of natural disasters, terrorist attacks, and biological risks. But, we can also find

systems to better understand and manage traffic in urban centers. An interesting example of a government

game was developed in 2008 as part of a European Leonardo project. In this case the SG called 'DREAD-ED',

developed by the ISTC of the CNR of Rome among others, simulated the occurrence of an earthquake and

aimed to develop the players' ability to negotiate and make decisions in emergency situations (Schembri,

Venditti & Nigrelli, 2009).

3.3 SGs in the TEL panorama

SGs therefore have characteristics that differentiate them from traditional educational technologies. These

specificities, on the other hand, seem to be part of a new category of technologies that is being talked about,

starting from a series of recent experiments such as the Technology-Enabled Active Learning project activated

by MIT in 2008. The acronym now commonly used to describe this type of solution is TEL, i.e. Technology

Enhanced Learning.

In actual formative practice, the acronym TEL is now synonymous with advanced technological solutions that

emphasize interactivity with content and/or between users, active experimentation and the common

construction of knowledge. TELs are solutions that expand and enrich the potential offered by the tools of the

Net, often integrating with them, but which retain the technical specificities and didactic potentials such as to

prevent their classification under the name of e-learning.

The development of TEL is increasingly linked to the spread of mobile devices (smartphones, tablets, etc.).

These tools are able to host advanced technologies as a privileged interface for learning processes.

3.4 SG from the didactic point of view

3.4.1 Fundamental dimensions

According to a diagram elaborated by de Freitas and Oliver (de Freitas & Oliver, 2006) the dimensions to be

kept in mind with respect to the use of SGs are basically four. The first concerns the users, that is, the

characteristics of the individuals in learning. This category includes information concerning personal data,

expectations, skill profiles, training needs, etc. The second dimension concerns the reference context, the one
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in which the tool is intended to be used. An SG intended for use only in the classroom will be thought up

differently from another intended for blended use, and in the case in which 'free' use is expected, that is,

outside formalized formative contexts. A third element to consider then concerns the educational approach

adopted, that is, the models that should be at the basis of the learning generated by the game. The last

element to consider concerns the representation of the game, that is the form that the game assumes from a

graphic and conceptual point of view.

Users:

Profile

Role

Expectations

Competencies

Context:

Environment

Supporting resources

Technical equipment

Approach:

Associative

Cognitive

Constructivist, etc.

Representation:

Fidelity

Interactivity

Immersiveness

Figure 5: de Freitas & Oliver's four-dimensional diagram

While the first three elements of the diagram are actually applicable to the analysis of any didactic

methodology, the last one, the representation of the game, is a characteristic aspect of SGs. This dimension,

in turn, can be thought of as composed of three fundamental factors: fidelity, interactivity and immersiveness

(de Freitas & Dunwell, 2011).

Fidelity concerns the level of realism of the game’s graphics and is an element that appears to influence

several factors. For example, there is research that demonstrates how the use of certain colors rather than

others affects the emotional response and performance of players and therefore, more generally, the learning

process (Knez & Neidenthal, 2008). Not all SGs aim for high fidelity, but it is clear that it represents an added
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value for tools such as simulators (for example those dedicated to flight) which take the relationship between

the level of realism of the simulation and the quality of learning as a given.

Interactivity concerns the ability of an SG to provide feedback with respect to the player's actions. This is a

fundamental aspect in any digital game, which nevertheless assumes a particular role when it comes to games

with educational purposes because it is the basis of the possibility of making the consequences of the player's

actions tangible. A big contribution with respect to interactivity in SGs came from the introduction of systems

capable of simulating Newtonian physics (the movement of objects in a similar way to reality) and from artificial

intelligence programs that allow simulations of the evolution of complex systems (for example the spread of a

virus or the development of a civilization starting from certain decisions made by the player). An aspect of

particular interest in this sense comes from the fact that these systems, guaranteeing greater realism in the

game, seem capable of arousing emotional responses from the player and therefore of involving him more in

learning (Rebolledo-Mendez et al., 2009).

The last key element of representativeness concerns the so-called immersiveness, that is, the ability of the

game to attract the player's attention to focus his energies as much as possible on the proposed task. The

search for greater immersion is a theme that unites SGs and videogames. From a technical point of view, the

attention to this aspect has led to the development of various solutions. Among those that seem most

interesting from the point of view of learning there is, for example, the possibility of living the game experience

'in subjective view', that is, to 'see it' with the eyes of the acting character (for example in a battle or a car

race). Several products intended for entertainment are now further evolved from this point of view, as they are

capable of involving the player not only through sight and hearing but also through tactile feedback (e.g.

vibrations of varying intensity). Being therefore able to make the gaming experience more 'alive and direct', it

is reasonable to expect that these solutions have an interesting educational potential to explore.

Another interesting perspective with respect to the theme of immersion comes from tools that allow the player

to interact within the game through their movements, without the aid of other devices. This possibility opens up

important reflections, especially in light of approaches such as that of 'Embedded Cognition', a model where

intelligent behavior is the result of the interaction between brain, body, and the external world; for which the

actions we perform are not simply an output of cognitive processes, but a fundamental component of them.

From the theoretical point of view, the meaning of 'immersion' can be reread in light of the concept of 'Flow'

developed by M. Csíkszentmihályi to describe what the author defines as 'optimal experiences'

(Csíkszentmihályi, 1990). Also known as a competitive trance or the zone, the state of flow characterizes an

individual completely absorbed in a task, focused on the goal and intrinsically gratified by his own actions. The

following figure shows that this state is achieved when there is a balance between the difficulty of a certain

task and the skill of the person who performs it.
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Task difficulty level ->

Anxiety

‘Flow’ - optimal experience

Boredom

Performer’s skill level ->

Figure 6: Csíkszentmihályi optimal experience model

If the abilities of those who perform the task exceed the level of difficulty of the task itself, the result will be a

situation of control, relaxation, or on the verge of boredom. On the contrary, if the difficulty of the task exceeds

the abilities of the person performing it, activation, worry, or anxiety will be produced. The 'channel' of optimal

experience is precisely the one in which the difficulty of the task and the skill of the person performing it remain

in balance.

3.4.2  Formative feedback in SGs

The element that most characterizes SGs from the formative point of view concerns the feedback they are

able to provide. Video games dedicated to pure entertainment use feedback as a tool to fuel the dynamics of

the game and encourage player involvement. Even SGs must keep these dimensions in mind, however, in

their case, the feedback must necessarily have a formative value, that is, be functional to the achievement of

learning objectives
17

. There are no models capable of unequivocally indicating how an SG is to be designed or

used for specific educational objectives and these limits therefore directly affect the dimension of feedback.

However, there are guidelines that define the effectiveness of formative feedback that must be kept in mind in

the design and use of SGs.

17
By formative feedback, we therefore mean information that aims to produce a change in the cognitive or behavioral patterns of the person for

whom it is intended.
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An SG’s feedback can be analyzed at three different levels: that of form, time, and content. In the literature

there are several reflections on these three variables and on the way in which they interact and influence the

effectiveness of the feedback. We will carry out a series of analyzes on these three aspects that seem to get

feedback from personally gained formative experiences.

The form of feedback is usually conceived in terms of specificity and complexity. A specific feedback is one

that offers information on how to improve a certain response rather than a general reference of if that answer

is correct or not (Shute, 2008). There is research showing that specific feedback is more effective than those

lacking this characteristic (Bangert-Drowns et al., 1991; Pridemore & Klein, 1995). Furthermore, Shute

summarizes by analyzing various research on the subject, poorly-specific feedback could generate a series of

negative consequences with respect to learning such as, for example, frustration on the part of those who

receive it or perception of uselessness with respect to the feedback itself. The complexity of the feedback, on

the other hand, refers both to the level of synthesis of the same and to the wealth of information it offers. In this

sense, we range from very simple feedback, those that limit themselves to indicating whether an answer is

correct or not, to very complex ones that help identify errors, justify why an answer is correct or not and

suggest alternative strategies (Shute, 2008).

A dimension attributable to form that we consider particularly interesting is that which arises from the

distinction between tacit knowledge and explicit knowledge. Tacit knowledge is a type of knowledge that

individuals acquire through the development of a certain experience
18

. Acting within a certain 'world' of a

certain community, for example, teaches individuals to recognize the characteristics of that environment and

the rules that govern it without having to consult codes or norms. On the contrary, therefore, explicit knowledge

is that which is declared or formalized in some way to be made usable. SGs can certainly act by providing

feedback at an explicit knowledge level. That is, there are many ways in which, based on the player's

performance, an SG is able to provide information on the level of the performance itself. However, the

possibility of SGs to act at the level of tacit knowledge seems to be particularly interesting for two reasons.

Firstly, because of the importance that has been attributed to this kind of knowledge with respect to the ability

to understand and act within a certain environment. Secondly, due to the fact that SGs give the possibility to

freely create environments, in some cases real 'worlds', within which to create rich, personalized experiences

and at the same time are controllable by those interested in orienting them towards specific objectives. For

these reasons, therefore, the potential of SGs in terms of tacit knowledge appears to be one of the most

interesting horizons in terms of future development of these tools. These are potentials that need time to be

explored and understood better. For example, the considerations on complexity and specificity made earlier

can be directly applied to explicit feedback, while to be applied at the tacit level they certainly require

reworking and adjustment.

18
The concept of tacit knowledge is attributed to the Hungarian scientist M. Polanyi (Polanyi, 1966) and has been taken up in various fields

including that of organizational research.
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A second dimension that contributes to determining the effectiveness of feedback is that of time. Reflection on

this variable could result in a question, namely: according to what timing should an SG provide feedback to the

learner? In this sense, an effective feedback from the point of view of time is that which, managing to provide

the information it intends to communicate, does not interrupt the 'optimal experience' of the player.

Uncomplicated and frequent feedback is more effective if given tacitly and inserted directly into the dynamics

of the game. On the other hand, complex and time-delayed feedback is conceived above all in an explicit form.

With respect to the content dimension, there are different classification models, some of which are inspired by

the reflections on feedback elaborated in research fields other than that of SGs. A model that seems more

adequate to describe feedback from the point of view of content is one that distinguishes between two

categories: evaluation and processing
19

. By evaluation we mean a judgment about the correctness of an

answer based on a predefined criterion. By elaboration we mean the description, the representation of the

response based on a certain model. Within an SG, the evaluation can take different forms, from the simple

indication of the achievement (or not) of the result to more complex forms that highlight how much of the result

obtained is in line with the objectives. Returning to the distinction between explicit feedback and tacit

feedback, we can see that the final outcome of a game - whether it succeeds or not - represents the main

evaluation that an SG provides tacitly to the user. The processing can obviously take different forms:

comments, graphics, but also analysis of game strategies or 'suggestions' on alternative strategies to be

adopted.

Evaluation and elaboration can be 'dosed' to design the most adequate feedback with respect to the results to

be achieved. According to Kulhavy and Stock it is precisely the possibility of combining these two elements

that makes feedback really effective (Kulhavy & Stock, 1989). However, while in the case of evaluative

feedback SGs are already quite effective, there are certainly some limits as far as processing is concerned;

especially if you think of high-level analysis such as, for example, the examination of a game strategy or the

identification of a 'style' that characterizes a player. One way to bypass these difficulties is to have a human

facilitator intervene in the feedback, but this intervention risks nullifying an important added value of SGs or the

possibility of being used as self-learning tools. The increase in the ability to perform high-level processing

independently of human intervention is therefore a theme linked to the development of technology and, in

particular, to research on artificial intelligence within SGs.

3.4.3 Advantages of SGs

Having described the nature and main characteristics of SGs, we now try to summarize their specificities from

an educational point of view, that is, to focus on what we could also define as 'advantages' of this

19
The distinction we propose is similar to that indicated by Shute in her synthesis on formative feedback (Shute, 2008).
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methodology
20

. A first kind of advantage seems to be linked to the quality of learning from the point of view of

the end user, that is, of the individual learning. This phenomenon can be framed at different levels.

Knowledge/skills. An interesting food for thought in this sense comes from recent studies conducted on video

games that highlight how these kinds of simulations are able to improve certain functions such as attention,

memory, and spatial orientation. From a study by Sitzmann it emerges that SGs potentially have the ability to

improve learning both from the point of view of declarative knowledge and from that of procedural knowledge

(Sitzmann, 2011).

Motivation. The playful component and factors such as interactivity and immersion described above make the

motivation to learn more robust and constant.

Self-efficacy. Yee and Bailenson show that experiences made through an avatar can influence an individual's

real perceptions and attitudes (Yee & Bailenson, 2007). However, this appears to be fully consistent with

Bandura's model of self-efficacy, according to which successful experiences are one of the main factors

capable of increasing individual self-efficacy .

In addition to the opportunities related to the quality of the learning generated, there are other characteristics

that are of particular interest to those who use these tools to design and implement formative activities. Here

too it is possible to identify different aspects that we will mention without claiming to be exhaustive but rather

with the idea of   highlighting the relevant aspects.

Complexity management. Through SGs it is possible to simulate very complex phenomena both in terms of

the variables involved and in terms of evolution times of the phenomena themselves. Realities that would be

too 'rich', dangerous, or simply impossible to control can be reduced to a 'manageable model' with which it

becomes possible to interact and confront freely. From a certain point of view, therefore, SGs expand and

enrich the traditional idea of   a laboratory, that is, the place traditionally used to build and verify hypotheses.

Objectivity of the data. We have already discussed formative feedback from different points of view. A further

element that seems appropriate to highlight here concerns the information that an SG is able to make

available to those who manage the learning. These tools, in fact, allow every action performed by the player to

be 'recorded’ by 'capturing' the richness of the performance which can then be interpreted in light of a model.

Making the performance traceable emerges as a training advantage both because it makes it more objective

20
Talking about 'advantages' does not mean that we overlook the fact that there are still points of view and studies that question the

validity of video games as educational tools. Starting from the fact that some video games seem to have negative effects, some kind

of judgment is unduly extended to all video games. It is interesting to note that there are studies that, unlike the former, seem to

demonstrate the positive effect of video games on the brain and in particular on certain cognitive functions. An interesting summary

of the advantages of video games was made by researcher Daphne Bavelier and presented in the famous TED talks,

http://www.ted.com/talks/daphne_bavelier_your_brain_on_video_games.html. The metaphor proposed by Bavelier at the end of her

speech is particularly apt: she compares video games to 'wine', linking their impact on the brain, therefore not to the object itself but

to the use made of them.

The European Commission support to produce this publication does not constitute an endorsement of the contents which reflects the

views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information

contained therein.

DIG4LIFE: 2020-1-IT02-KA201-079420

34

http://www.ted.com/talks/daphne_bavelier_your_brain_on_video_games.html


and because it represents a fundamental element with respect to the possibility of using SGs as a self-learning

tool. The quantification of the performance is also the basis for another interesting method of self-learning, that

which is based on comparison, on the exchange of experiences, and on mutual facilitation between peers. It is

no coincidence that over the years real communities have arisen around the most famous video games,

exchanging opinions and advice on how to best deal with the game itself.

Individuality and sociability. The last consideration made introduces another aspect that deserves to be

highlighted, namely the social dimension of learning produced through SGs. Digital games are able to

'spontaneously' aggregate individuals who share an interest in the game itself, forming real communities that

exchange information while simultaneously developing a sense of belonging and an internal culture to the

group itself. Many games exploit this trend by creating mechanisms of communication and comparison

between users that can become important levers of involvement and learning. The possibility of constant

connection to the Net actually breaks the isolation that characterized the relationship between the individual

and the electronic device, opening up possibilities and questions for those who plan the learning.

Transversality and innovativeness. As we have already mentioned, the areas of applicability of SGs are very

broad and continue to expand. The reason why games are re-emerging as a means of learning is probably

related to the characteristics of the period in which we live. In stable and predictable contexts, structured and

basically unidirectional forms of education tend to assert themselves. The roles of those who teach and those

who learn are clearly delineated and, in some ways, tend to stereotype themselves. Educational processes are

managed in a formal way. Games are instead consistent with the uncertainty and fluidity of the realities that

surround us. It is not based on the pre-established answer but rather on the ability to adapt, to review the

action patterns starting from the player's trial and error. Games are therefore able to give us that contribution of

creativity required by the 'liquid' society in which we live and digital games, in particular, seem to be able to

represent this contribution in its most current form - one that speaks the 'language' of technology that is so

strategic for current and future generations of workers and citizens.

3.5 SGs and learning paradigms

The great flexibility that characterizes SGs, both from the design and application point of view, allows them to

support different educational approaches. There is therefore no paradigm of reference in the use of these tools

but different educational models can be rethought in light of SGs’ potential.

(1) Associative. According to the associative paradigm, learning basically means acquiring contents

(behavioral responses from a behaviorist perspective) through processes of positive or negative

reinforcement. According to this perspective, teaching a skill means breaking it down into simple

behaviors that are gradually memorized through the administration of rewards and punishments.

By virtue of the laws that regulate the association of contents (concomitance, contiguity, similarity),
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starting from simple answers, one is therefore able to construct more complex and articulated

answers.

(2) Gestalt models. According to this approach, learning is not conceivable as a simple addition of

responses to pre-existing content. Complex behaviors are not born by adding simple behaviors

but rather represent a 'leap', an original synthesis that transcends the single elements. While

associations therefore conceive learning as an analytic and elementalist process, Gestalt

psychology emphasizes the importance of synthesis, of the ability to give an overall meaning to

the things on which understanding reality is based upon.

(3) Experiential models. This category includes various interpretations of learning that focus on the

role of direct experience with respect to the creation of knowledge. Learning therefore means

acting in a certain context, reflecting on the consequences of one's actions, generating concepts

and models of reality which are then used to experiment with new responses
21

. This perspective

also has the merit of enhancing the emotional and sensorial component of learning and placing

the learner at the center of this process. It is he who discovers and experiences, firsthand, the

knowledge he has elaborated.

(4) Cognitivist models. According to cognitivism, learning means building schemes, mental models of

reality. In a similar way to what happens in computers, these schemes govern the processing of

information coming from the outside and determine the answers that are then provided. In other

words, they allow analysis and synthesis to be made and decisions to be made. The latest

reflections born within cognitivism value social influences in the construction of such schemes

which nevertheless remain central to the explanation of behaviors.

SGs can be designed and used consistently with all these learning models. They can be thought of in an

associationist logic because it is easy to imagine that the functioning of a game 'rewards' certain

behaviors/choices and discourages others. In a more controlled and consistent way than in reality, the game

can create associations and provide reinforcements, helping to establish a link between an individual’s certain

action and a system’s certain reaction.

21
According to the well-known model of D. Kolb, learning can be represented as a circular process composed of the moments

described above.
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By managing to simulate complex dynamics, giving the possibility to observe a phenomenon from different

points of view and to represent the relationships between the variables of a certain phenomenon, they can

then be the basis of the process of abstraction that Gestalt models place at the basis of learning.

The possibility of supporting experiential teaching appears clearly if we accept what has been said so far about

the nature of SGs. Fidelity, interactivity, and immersiveness can ensure that SGs are lived as rich and

engaging experiences.

The possibility of SGs to offer articulated and objective feedback with respect to the reasoning models used to

tackle the game, finally highlights their potential within the cognitive model. That is, through an SG it is

possible to simulate a problem and try to understand which analysis schemes are used to solve it.

It is therefore possible to create SGs capable of implementing different visions of learning and each of these

'interpretations' automatically focuses on the development of some skills rather than others. The following

diagram can also function as a reference point in the choice or design of an SG starting from the type of skill

that you want to develop.

Learning model Skills highlighted Pertinent SG features

Associative
Memorization, acquisition of knowledge and

answers

It works in a linear and unequivocal way

by 'rewarding' certain behaviors and

'punishing' others

Gestalt Understanding of phenomena

It highlights the complexity, non-linearity

of phenomena. It highlights relationships

between elements and supports different

observation points

Experiential Experimentation, application of knowledge and

models

It allows you to receive valid and realistic

feedback on the actions/choices taken by

the player

Cognitivist
Problem solving

It provides feedback that allows the

player's analysis, synthesis, and decision

making schemes to be interpreted in light

of a reference model

Constructivist
Knowledge creation

It allows you to change the environment

in which the game takes place, to interact

with the contents, to create new contents

Table 1: Learning models, skills and SG features
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Although the use of SGs does not necessarily call into question a particular learning paradigm, there is an

approach today that seems to capture the specificities and training potential of these tools more than others.

This is Constructivism, which is also reported in table 1.

Constructivism cannot be identified as a unitary and coherent theory but rather as a set of reflections and

contributions which took shape in the early 1980s, and which can be traced in different fields: anthropology,

linguistics, mathematics, (Giaconi, 2008). Dabbling in psychological research we can note that constructivism

certainly takes its cue from cognitivism, so much so that we consider some illustrious exponents of this

orientation, such as J. Piaget, as precursors. In common between the two approaches there is also the

reference to 'mental structures' in 'schemes' that guide the analysis of reality and the behavior of people. At the

same time, however, an important difference concerns the way in which these structures are conceived or,

ultimately, the way in which knowledge is conceived
22

. While in a cognitivist perspective, knowledge arises

from the comparison between internal cognitive schemes and external reality, for constructivism the latter is

something that individuals create from scratch rather than derive it from reality. Although knowledge must then

be shared and negotiated with the environment, this process of creation is above all what qualifies learning..

In constructivism, the educational priorities emphasize:

▪ Creation and not reproduction. Constructivism starts from the assumption that knowledge is 'created'

by the mind rather than reproduced from external reality. Individuals are seen as 'builders of reality'.

▪ Interactivity and action. To allow the individual to create their own categories, it is still necessary to

promote activities that lead them to actively interact with the environment, to experiment in comparison

and construction. In a variant of constructivism known as 'constructionism', it is stated that learning in

particular is maximum when the learner is consciously engaged in the construction of something that

will then have a public character
23

.

23
In this regard, see the well-known contribution of Papert (Papert & Harel, 1991).

22
Cognitivism, in fact, has never completely abandoned the positivist matrix according to which the source of knowledge is external

to individuals. It is found in the reality that surrounds us which is subject to objective knowledge. Knowing, therefore, means getting

in touch with reality and changing one's cognitive schemes as part of this comparison. The positivist model clearly dominated

scientific thinking until the 1950s, so much so that it became almost synonymous with science. A series of contributions (elaborated

starting from the early decades of the 1900s) however, undermined the possibility of objectively observing reality, bringing concepts

opposed to positivism or reflections of a rationalist-idealist matrix into the limelight again. Simplifying the discussion, according to this

perspective, the mind does not have the opportunity to come into direct contact with and really know the external reality but rather

'invents' it, creates it. Knowledge is therefore an 'endogenous' process, internal to individuals, rather than 'exogenous', as generated

by comparison with the outside.
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▪ Multiplicity and complexity. Linking the creation of knowledge to different subjects means admitting a

multiplicity of representations and therefore a complex, multiform, and articulated image of reality.

▪ Collaboration and sharing. Since it no longer has to conform to reality, valid knowledge is that which is

negotiated and accepted, that is, which arises from processes of collaboration and sharing between

people engaged in a certain path of knowledge.

From an educational point of view, these principles shift the focus of the learning process. In the center there is

no longer the teacher and in many ways not even the relationship between teacher and learner. What 'makes

an impression' is rather the process of building knowledge in which the learner is engaged, with respect to

which the teacher is more a facilitator than a guide. It is someone who is called to design meaningful

experiences or to put adequate tools in the hands of the learner but who must then delegate the possibility of

gaining experience and using these tools to the learner himself.

Here, then, is why SGs find a particularly interesting point of view in constructivism. They allow you to create

environments within which it is possible to experiment, create, interact, and collaborate with margins of

freedom that are in many ways wider than those allowed by reality. Furthermore, as mentioned above, they

make the used cognitive schemes visible (we could also say traceable) by supporting reflexive and

metacognitive practices.
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4. GLOSSARY

ACCEPTABLE USAGE POLICY (AUP)

An Acceptable Usage Policy (AUP) is a document that outlines a set of rules to be followed by users or

customers of a set of computing resources, which could be a computer network, website or large computer

system. An AUP clearly states what the user is and is not allowed to do with these resources.

Source: https://www.techopedia.com/definition/2471/ acceptable-use-policy-aup

ASSISTIVE TECHNOLOGY

Assistive technology (AT) is a generic term used to refer to a group of software or hardware devices by which

people with disabilities can access computers. They can be specially developed and marketed devices or

off-the-shelf products that have been modified. Assistive technology can include devices such as alternative

keyboards and mice, voice recognition software, monitor magnification software, multiple switch joysticks, and

text-to-speech communication aids.

Source: http://www.webopedia.com

CONTINUOUS PROFESSIONAL DEVELOPMENT (CPD)

CPD is the means by which members of professions maintain, improve and broaden their knowledge and skills

and develop the personal qualities required in their professional lives, usually through a range of short and

long training programmes, some of which offer accreditation. This job-related continuing education and training

refers to all organised, systematic education and training activities in which people take part in order to obtain

knowledge and/or learn new skills for a current or a future job.

Adapted from

http://www.umultirank.org/#!/glossary?trackType=home&sightMode=undefined&section=undefined

Adapted from http://creativecommons.org/about

DATA

A sequence of one or more symbols given meaning by specific act(s) of interpretation. Data as a general

concept refers to the fact that some existing information or knowledge is represented or coded in some form

suitable for better usage or processing. Data is measured, collected and reported, and analyzed, whereupon it

can be visualized using graphs, images or other analysis tools (Wikipedia).

DIGITAL COMMUNICATION
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Communication using digital technology. Various modes of communication exist, e.g. synchronous

communication (real time communication, e.g. using skype or video chat or Bluetooth) and asynchronous ones

(not concurrent communication, e.g. email, sms) using for example, one- to-one, one-to-many, or

many-to-many modes.

DIGITAL COMPETENCE

Digital competence can be broadly defined as the confident, critical and creative use of ICT to achieve goals

related to work, employability, learning, leisure, inclusion and/or participation in society.

Source: DigComp Framework https://ec.europa.eu/jrc/ digcomp

DIGITAL CONTENT

Any type of content that exists in the form of digital data that are encoded in a machine-readable format, and

can be created, viewed, distributed, modified and stored using digital technologies. Examples of digital content

include: web pages and websites, social media, data and databases, digital audio, such as mp3s, and

e-books, digital imagery, digital video, video games, computer programmes and software. For the

DigCompEdu framework, digital content is divided into digital resources and data.

DIGITAL ENVIRONMENT

A context, or a “place”, that is enabled by technology and digital devices, often transmitted over the internet, or

other digital means, e.g. mobile phone network. Digital environments are usually used for interaction with other

users and for accessing and publishing user-created content. Records and evidence of an individual’s

interaction with a digital environment constitute their digital footprint.

DIGITAL RESOURCES

The term usually refers to any content published in computer-readable format. For the purposes of

DigCompEdu, a distinction is made between digital resources and data. Digital resources in this respect

comprise any kind of digital content that is immediately understandable to a human user, whereas data need

to be analysed, treated and/or interpreted to be of use for educators.

DIGITAL SERVICES

Services that can be delivered through digital communication, e.g. internet, mobile phone network, that might

include delivery of digital information (e.g. data, content) and/or transactional services. They can be either
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public or private, e.g. e-government, digital banking services, e-commerce, music services (e.g. Spotify),

film/TV services (e.g. Netflix).

DIGITAL TECHNOLOGY

Any product or service that can be used to create, view, distribute, modify, store, retrieve, transmit and receive

information electronically in a digital form. In this framework, the term “digital technologies” is used as the most

general concept, comprising

· computer networks (e.g. the internet) and any online service supported by these (e.g. websites, social

networks, online libraries, etc.),

· any kind of software (e.g. programmes, apps, virtual environments, games), whether networked or installed

locally;

·  any kind of hardware or “device” (e.g. personal computers, mobile devices, digital whiteboards); and

·  any kind of digital content, e.g. files, information, data.

For the purposes of the DigCompEdu framework, the category of digital technologies is broken down into the

following areas: Digital devices; digital resources (=digital files + software + online services); data.

DIGITAL TOOLS

Digital technologies used for a given purpose or for carrying out a particular function of e.g. information

processing, communication, content creation, safety or problem solving.

EDUCATIONAL CONTENT

(Digital) content relevant, in one way or another, to the educational context. This term is broader than

“educational resource” in that it also comprises content marginal to the instructional process, e.g.

communication with students, parents, colleagues; administrative content, etc.

EDUCATIONAL RESOURCES

Resources (digital or not) designed and intended to be used for educational purposes.

EDUCATOR

In the context of DigCompEdu, the term “educator” is used to generically refer to any person involved in the

process of teaching or transmitting knowledge. In particular, it refers to teachers at all levels of formal

education, ranging from pre-primary, primary and secondary, to further and higher education (e.g. university
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lecturers), to vocational and adult education, and including initial training and continuous professional

development. It may, by analogy, also be used to describe people involved in providing training in non-formal

and informal settings, e.g. social workers, library staff, parents providing home schooling, etc.

E-PORTFOLIOS

Collections of (students’) work that can advance learning by providing a way for them to organize, archive,

display and reflect on their work. E-portfolios are both demonstrations of users’ abilities and platforms for their

self-expression.

FORMATIVE ASSESSMENT

Formative assessment refers to a wide variety of methods that teachers use to conduct in-process evaluations

of students’ comprehension, learning needs, and academic progress during a lesson, unit, or course. The

general goal of formative assessment is to collect detailed information that can be used to improve instruction

and student learning while it is happening.

Source: Glossary of Education Reform http://edglossary. org/formative-assessment/

LEARNING ANALYTICS

Learning analytics is the measurement, collection, analysis and reporting of data about learners and their

contexts, for the purposes of understanding and optimising learning and the environments in which it occurs.

Source: Definition adopted at the First International Conference on Learning Analytics. http://edutechwiki.

unige.ch/en/Learning_analytics

LEARNING OUTCOMES

Learning outcomes are defined as the knowledge, skills and competences that people have acquired as a

result of learning and that can be demonstrated if needed in a recognition process. According to the European

Qualifications Framework (EQF) learning outcomes are statements of what a learner knows, understands and

is able to do on completion of a learning process.

Source: http://www.eucen.eu/sites/default/files/OECD_ RNFIFL2010_Werquin.pdf

OPEN EDUCATIONAL RESOURCES

Teaching, learning and research materials in any medium, digital or otherwise, that are in the public domain or

have been released under an open license that permits no-cost access, use, adaptation and redistribution by

others with no or limited restrictions.
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Source: UNESCO definition

http://www.unesco.org/new/en/communication-and-information/access-to-knowled-ge/open-educational-resouc

es/what-are-open-educatio- nal-resources-oers/

PEER-ASSESSMENT

Peer assessment is a process whereby students grade each others’ assignments or tests, based on a

teacher’s benchmarks. The practice is employed to save teachers time and improve students’ understanding

of course materials and to improve their metacognitive skills. Peer assessment can empower students to take

responsibility for, and manage, their own learning; enable students to learn to assess and to develop life-long

assessment skills; enhance students’ learning through knowledge diffusion and exchange of ideas; motivate

students to engage with course material more deeply.

Source: Adapted from Wikipedia;

Cornell University Centre for Teaching Excellence, http:// www.cte.cornell.edu/

SELF-ASSESSMENT

Self-assessment involves the ability to be a realistic judge of one’s own performance. Proponents of self-

assessment suggest it has many advantages, for example, it: provides timely and effective feedback and

allows students to assess their own learning quickly; allows instructors to understand and provide quick

feedback on learning; promotes academic integrity through student self-reporting of learning progress;

promotes the skills of reflective practice and self-monitoring; develops self- regulated learning; increases

student motivation; improves satisfaction from participating in a collaborative learning environment; helps

students develop a range of personal, transferable skills to meet the expectations of future employers.

Source: Cornell University Centre for Teaching Excellence http://www.cte.cornell.edu/

SELF-ASSESSMENT TOOL

A self-assessment tool is an instrument that assists professionals in their self-assessment, i.e. in evaluating

the effectiveness of their performance in all areas of responsibility, and determining what improvements are

required (Adapted from: http://www.businessdictionary. com/definition/self-assessment.html). Within this report

the term is used to refer to online programmes in the form of questionnaires which allow teachers to evaluate

their digital competence with the help of a set of questions. Usually feedback in the form of a report is

provided, identifying areas of strength and areas for development.

SELF-DETERMINED LEARNING
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“A process in which learners take initiative for identifying learning needs, formulating learning goals, identifying

learning resources, implementing problem-solving strategies, and reflecting upon the learning processes to

challenge existing assumptions and increase learning capabilities.” (Blaschke, 2012; http://www.rtschuetz.

net/2014/12/self-directed-vs-self-determined.html). The concept is related to the concepts of self-directed and

self-regulated learning. Of these three it is the most demanding on the level of learner autonomy. Since such a

high level of autonomy may be too ambitious for some learning and teaching contexts or learner groups, in

DigCompEdu the concept of self-regulated learning is given preference.

SELF-DIRECTED LEARNING

Describes “a process in which individuals take the initiative, with or without the help of others, in diagnosing

their learning needs, formulating learning goals, identifying human and material resources for learning,

choosing and implementing appropriate learning strategies, and evaluating learning outcomes”. (Knowles,

1975, p. 18; http://infed.org/mobi/self-directed-learning/). The concept is related to the concepts of

self-regulated and self- determined learning. With respect to the level of learner autonomy, self-regulated

learning is less demanding whereas self-determined learning is more demanding.

For DigCompEdu, the concept of self-regulated learning is given preference as the other two may be too

ambitious for some learning and teaching contexts or learner groups.

SELF-REGULATED LEARNING

Refers to learning that is guided by metacognition (thinking about one’s thinking), strategic action (planning,

monitoring, and evaluating personal progress against a standard), and motivation to learn. “Self-regulated”

describes a process of taking control of and evaluating one’s own learning and behaviour. (Wikipedia) The

concept is related to the concepts of self-directed and self-determined learning. Since the latter two require a

higher degree of autonomy, not feasible in all educational contexts, for DigCompEdu the concept of

“self-regulated learning” is given preference.

TEACHER

A teacher is a person who provides education for students in formal education, i.e. within an educational

institution. Since the term is often taken to only refer to school education (i.e. ISCED1-3), for DigCompEdu the

wider term “educator” is used.

SUMMATIVE ASSESSMENT

Summative assessments are used to evaluate student learning, skill acquisition, and academic achievement at

the conclusion of a defined instructional period - typically at the end of a project, unit, course, semester,
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programme, or school year. Summative-assessment results are often recorded as scores or grades that are

then factored into a student’s permanent academic record.

Source: The Glossary of Education Reform http://edglossary.org/summative-assessment/

VLE (VIRTUAL LEARNING ENVIRONMENT)

A virtual learning environment (VLE) is a web-based platform for the digital aspects of courses of study, usually

within educational institutions. VLEs typically: allow participants to be organized into cohorts, groups and roles;

present resources, activities and interactions within a course structure; provide for the different stages of

assessment; report on participation; and have some level of integration with other institutional systems.

(Wikipedia).
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