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1. Introduction

The rapid technological growth and digital transformation of our societies, have brought new affordances
FYR G GKS alYS ySg Omilefthiers sidntady oppyrturiti€saatisingSiQra the used S & ¢
of digital technologies, there is a big rigkhave unprepared citizens for the futurl order to realise the

potential of digital technologies, education systems have to support young people to develop the knowledge,
skills and values they need to live and work in such an environment.

In 2006, gght competences were defined as key competences for lifelong leaimirteuropean citizen@EU,
2006}: 1) Communication in the mother tongue; 2) Communication in foreign languages; 3) Mathematical
competence and basic competences in science and teoggp#) Digital competence; 5) Learning to learn;

6) Social and civic competences; 7) Sense of initiative and entrepreneurship; and 8) Cultural awareness and
expression.The key competences are all considered equally imporiarthe framework because ach of

them can contribute to a successful life in a knowledge society. Many of thg@etentes overlap and
interlock: aspects essential to one domain will support competence in another. Competence in the
fundamental basic skills of language, literacy, ramey and in information and communication technologies
(ICT) is an essential foundation for learniagd learning to learn supports all learning activitidsthe same

time, critical thinking, creativity, initiative, problem solving, risk assessmeuatsita taking, and constructive
management of feelings play a role in all eight key compete(ieds 2006)

In the most recentCommunication orRethinking Education: Investing in skills for better secmomic
outcomegEU, 2012) education and skillearonsidered as a core strategic asset for growtivestment in
education andraining for skills development onsideredessential to boost growth andompetitiveness

with skills determiningeurope's capacity ttrigger innovation and growth and timcrease productivityAs
modern, knowledgeébased economies require people with higher and more relevant skills, efforts need to
be concentrated on developing transversal skills for th& @intury, such aability to think critically, take
initiative, problem solve and work collaborativelyAccording to Suto (2013),hereas the possession of
detailed facts and figures was once a passport to a professional job or a university place, there is now much
more emphasis on interpersonal skills amtdwhat peoplecan do with the knowledge they can access.

Education faces a new challenge: to provide the populace withskiks needed in a digitadociety.
Educational systems must adjust, emphasizing information and technological skills, rather than preduction
based ones (Griffin et al. 2012T.he transition from manual tasks to more abstract ones, the automation of
routine taskausing technological tools such as artificial intelligence, lead to the transformation of our role in
the accomplishment of various fatseof our lives, personal, social and professional. The access for example
to services, require today sufficient digital skills, as more and more services are providegrages. In
Figure 1we can sedhis transition in the job world, witlob tasksmoving away from manual and routine
tasks towards more abstract tasks.

I'In 2016 theNew Skills Agenda for Eurojéorking together to strengthen humacapital, employability and
competitivenesswas published (COM(2016) 381 final) to replace the 2006 adopted Recommendation on Key
Competences for Lifelong Learning.
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Figurel: Trends in job tasks (Griffin et al. 2012, adapted from Autor et al. 2003)

Digitalcompetencesare essential to increase among the general population at all stages of litegitelly

skilled workforce and digitally competent consumers will be a driving force for the achievemeastrofig

digital economyand a precondition for Europeans' particifat in the digital world of &éommerce, services,
communication and other forms of interaction, according to Digital Single Market Strategy for Europe

(EU, 2015)The Commission will address digital skills and expertise as a key component of @érftiatives

on skills and trainingand A £ £ & dzZLJLI2 NI GKS O2dzy iNASaQ STFF2NIa Ay
by playing its role in enhancing the recognition of digital skills and qualifications and increasing the level of
ICT professigalism in Europe.

The digital society and economy is leading to the need for more skilled ICT professionals in all sectors of the
economy, as well as digitally skillechployeesfor nearly all jobs where ICT complements existing tasks.
Moreover, t changeghe way we learn by fostering online communities, by enabling personalised learning
experiences, by supporting the development of soft skills such as problem solving, collaboration and
creativity, and by making learning fukinally, i is leading to thaneed for every citizen to have at least basic
digital skills in order to live, work, learn and participate in the modern so(t&t\2014).

Technology offers unprecedented opportunities to improve quality, access and equity in education and
training. It 5 a key lever for more effective learning and to reducing barriers to education, in particular social
barriers. Individuals can learn anywhere, at any time, following flexible and individualised pathways (EU,
2012). Education needs to ensuthat measuresare taken to introduce transversal skilsuch as
entrepreneurial initiative, digital skills and foreign languggasross all curricula from early stages of
education up to higher education, using innovative and studmmtred pedagogical approaches,dato

design assessment tools through which levels of competence can be effectively assessed and evaluated.

Formal education and training should equip everyone with a broad range of skills which opens doors to
personal fulfilment and development, sociatiasion, active citizenship and employment. These include
literacy, numeracy, science and foreign languages, as well as transversal skills and key competences such as
digital competences, entrepreneurship, critical thinking, problem solving or learninggam. Early
acquisition of these skills is the foundation for the development of higher, more complex skills which are
needed to drive creativity and innovation (EU, 2016).

Where some Member States have taken steps to incorporate them in curriculghabisot always been
done consistently. The full potential for improving education through ICT in Europe remains yet to be
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discovered and this is why the European Commission is developing policy and supporting research to make
learners fit for 21st centurjife and work(EU 2014a). To promote a shared understanding tbe various
competencesa number ofreference frameworksire being developed list of such frameworkgxtended

but not exhaustive, was selected for this study. Based on this reviewATt®2020Qransversalskills
framework is expected to be developed for the needs of the ATS2020 learning and assessment model
experimentation.

1.1.Purpose andms ofthis Deliverable

The purpose of thideliverableis to provide a theoretical and research backgrd regardinghe transversal

skills needed for the Z1centurycitizensandto explore various frameworks that have been developed for
better understanding thesskills their development and their assesgnt. It discusses the value and need

of these skills for the digital era, as well as ways that they are approached in education. References are also
given to teaching and learning approaches for their development and assessment.

The deliverable aimsot support the ATS2020 partnership to develop the ATS2020sversalskills
framework for the ATS2020 learning and assessment model.

1.2.Structure othis Document
This paper is structured as follows:

1. Introduction: This part provides an orientation of tfe S f A @ Scotitent, ivigh @énds in reference to
transversal skills.

2. Skills and competencebhis part discusses the concepts of skills and competences, as well as the different
terms used that are considered to represehé concept ofransversal siks.

3. Transversal skilfsameworks This part providea compact literature review regarding the main elements
of theoretical models and frameworks related to transversal skills.

4. Development and assessment of transversal skilis partintroducesa discussioto approaches on the
development and assessment of transversal skills

4. ConclusionsThis partsummarizeghe main elements of the previous parts agivesrecommendations
regarding the design ahe ATS2020 transversal skills frameworkasoto beeffective in supporting the
learning designs, activities and scaffolding tools to be develapédised for the successful implementation
of the ATS2020 learning and assessment model by teachers and stutleistpart provides a summary of
the whole paper.

5. ReferencedA list of references of the literature that was used in order to write dieisserable

2. Skills and Competences

2.1.What Do Skills and Competences Refer to

The termsskills and the term competencesare found in literature to be usednconsistently and
interchangeably. This is expected as different systems, researchers, practitioners, policy makers follow
various structuring models to constitute the elements of learning processes. For exampleetbEthe one

term or the other, ado cepends on the level of analysis of an area of skills or competerioea defined
taxonomy or framework.
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ESCO classificatibindicates that whilesometimes used as synonyms, the terskill andcompetencesan
be distinguished according to their scope. The tskitirefers typically to the use of methods or instruments
in a particular setting and in relation to defined tasks. The teompetencés broader and refers typically to
the ability of a person facing new situations and unforeseen challengés use and apply knowledge and
skills in an independent and selirected way.

In the document ofkey competences for lifelong learning&U, 2006)competencesare defined as a
combination oknowledgeskils andattitudesappropriate to the context, withdy competence$o bethose
which all individuals need for personal fulfilment and development, active citizerstdgal inclusion and
employment.

In the Europeamualifications Framework (EQF) (EU, 2@82011)knowledge skills and comgtenceare
approached adearningoutcomes to be qualified

Knowledgemeans the outcome of the assimilation of information through learning. Knowledge is the body
of facts, principles, theories and practices that isted to a field of work or study. In the context of the EQF,
knowledge is describeals theoretical and/or factual.

illsrefer to the ability to apply knowledge and use kndww to complete tasks and solve problems. They
can be described as cognitivenolving the use of logical, intuitive and creative thinking) or practical
(involving manual dexterity and the use of methods, materials, tools and instruments).

Competenceneans theproven ability to use knowledge, skills and personal, social and/ohodetogical
abilities, in work or study situations and in professional and personal developimetite context of EQF
competence is described in terms of responsibility and autonomy, meaning the ability of the learner to apply
knowledge and skills autonomously and with responsibility.

An interesting approach for understanding competences and skils, 1 KS NBZAASR . f 22 Y Q2
21t century learners (Andersonetdl HaA A MU ® ¢tKS NBGA&ASR GlFIE2y2Yé& NBY
Cognitive processemember, understand, apply, analyse, evaluate, creatgler theKnowledge dimensio

-factual, conceptual, procedural, metacagime. This newnodel, enables us to tackle the learning process

and outcomes, within the transversal skills development and assessment.

Concluding this short review on skills and competences, we will atiepterm competenceas a broader
concept including knowledge, skills and attitudes that enable the student for his/her personal, social and
professional development.The level of analysis afompetencesand skills will be undertaken inD1.3:
ATS2020 Leammj and Assessment ModeVhere a conceptual framework will be discussed for the ATS2020
transversal skills.

2.2.What Do Transversal Skills Refer to

Theword transversalK | & A Ga NER 2 (& ruinthg dr lyidghagrass PrasSsiveysal Ekillsveh if
developed in a specific contexte regarded as skills that are transferable to different disciplines, situations
andcontext. It seems from the literature review thahéreis nocommorRSFAYAGA2Y 2y & i NI )
rather, there arediscissionson underlying characteristics of transversal skills. What makes the situation
more confusing is the use of a variety of terms for transversal skills, in an effort to define this broad spectrum

of skills within the context that these skills axpproached as well as the effort to identify whickill ses

are important ineachcontext. Common terms used includ@ansversal skill21st century skillDigital skills

Key skills Key competenced3ransferable skilldHorizontal skills, Soft skillsfe skills, and so orffransversal

skills for the 21 century are directly associated witliheir developmentand deployment in the digital

2 https://ec.europa.eu/esco/home
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context, as digital technologies arepart of everyday life.For the purpose of this documenwve will use
different terms interchangeablyasthese are given in the original reference.

According to Suto (2013}t is expectedthat there is no single widely OO S LJi SR RSEanuy G A 2 v
alAttaqQs IAPSY (GKS RAODGSNEAGE 20ficy aRefsydrpldyer tSdctitng 0 & |
unions, and higher education institutionSor examplein aneducatioral context emphasis is given on the
learningprocess and expecteautcomes The DG EAC ET2020 Working Group on Transversal Skill) 2014
defines transersal skills askillsg K A @efer ta@ra broad set of key skills that are known to be critically
important to success in school, further education and the world of work. They include the ability to think
critically, take initiative, use digital tools, gelproblems and work collaborativelskills which are relevant
F2N AYRADGARdAzZ t& Fa OAGAT Sya |yR Ay SYLM2@andseld Ay
job-2 NA Sy i S Rrar®@&ngal Rills @nd aotnpetenaeser to asrelevant to ebroad range of occupations

and sectors. They are often referred to as core skills, basic skills or soft skills, the cornerstone for the personal
development of a person. Transversal skills and competences are the building blocks for the development of
the "hard" skills and competences required to succeed on the labour médrket

Transversal skillssuallyrefer to skills that are described asft skillsas opposed tdard skills Hard skills
are skills that have as underlying characteristics the followtimgy are teachable, quantifiable, and include
specific knowledge, while they are usually job relate&oft skills are skills that have as underlying
characteristics the following: they are hard to teach and measure (quantify), they are related tc2ayp€rsa
competence and refer to personality and social interactions. Examipldade good communication,
collaboration, critical thinking, problem sahg and son on.

In the ATS2020 context transversal skilte approachedas a broad set of key skills deegled through
different disciplines and are critically important for success in school, further education, work and personal
and social lifeand focusses (as described in the next sections of this documentjransversal skills for
autonomous learningcolaboration and communicatigrinformation literacy andcreativity and innovation

in adigital context

Different initiatives, refer to such skills under differeaatminology and different clustering of skillfn this

broad spectrum of (re)defining necessary skills needed for tliec2mtury, a number of frameworks are
being developed internationally elaborating on the same core body of skills. ATS2020 project reviewed a
wide range of such frameworks so aseamine whether a framework can be used, adapted or build on
existing frameworks for th&TS2020 Transversal Skills Framework

3. Frameworks

A number of frameworks have been developed independently around the world on transversal skills. For the
purposesof the ATS2020 project, we conducteddepth desk research and literature review to identify the
most grounded frameworks, relevant to the ATS2020 learning and assessment model and its goals. We
highlighteda number of frameworks, so as to identify the shpertinent key skills that are critical to meeting

the needs of students in the 21st century, relevant to the ATS2020 goals and aims and not isolated from the
educational context of the ATS2020 partner countries. This list was not exhaustive, as keamavogsearch

is continuously being developedthis area, anthrough the threeyear life spamf the projectit is expected

to be updatedfor the needs of theATS2020 frameworkl he frameworkstudied arelistedin Table 1(in a
chronological order)with a brief description The 11 frameworksare analysed further in this sectiasing
information published by each one

3 http:/fwww.seecel.hr/et-2020-working-group-on-transvesatskills
4 https://ec.europa.eu/esco/home
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Framework Description

enGauge 21st
Century Skills:
Digital Literacies
for a Digital Age

The enGauge 21st Century Skillgere developed by the North Central Regional Educatic
Laboratory (NCREL) and the Metiri group with the purpose of fostering 21st century compe
in students, teachers, and administrators.

The following skill clusters, when considered within the context of rigorous academic stan
are intended to provide the public, business and industry, and educators with a con
understanding of and language fodiscussing what is needed by students, citizens, a|
workers in the Digital AgeDigitaltAge Literacylnventive ThinkingEffective Communicatior
High Productivity
Further exploiting the enGauge framework, NCREL with Metiri Group developed a new
based framework which identifies Skssential Conditionssystemwide factors critical t
effective uses of technology for student learning.

(NCREL and Metiri, 280

TheDefinition
and Selection of
Competencies:
Theoretical and
Conceptual
Foundations
(DeSeCo)

In late 1997, the OECD initiated theSeCo Projeatith the aim of providing a sound conceptu
framework to inform the identification of key competencies and stitéeg international surveys
measuring the competence level of young people and adults. This pregsttarried out under
the leadership of the Swiss Federal Statistical Office in collaboration with the U.S. Departn
Education, National Center for Ecion Statistics, and witeupport from Statistics Canada.
585{S/ 2 tNRr2SOGQa O2yOSLiidzZt FNIYSH2N] Fi
three broad categoriesUsing Tools Interactivelynteracting in Heterogeneous Grguficting
Autonomously These categories, each with a specific focus, are interrelated, and colleg
form a basis for identifying and mapping key competencies. The need for individuals to thir
act reflectively is central to this framework of competencigsflectivenesinvolves not just the
ability to apply routinely a formula or method for confronting a situation, but also the abilif
deal with change, learn from experience and think and act with a critical stance.

(DeSeCa0wm)

The Key
Competences fo
Lifelong Learning
¢ A European
Framework

(Note:A revised
versionwas
published in
2018

TheKey Competences for Lifelong LearniBgropean Referencer&meworkis an outcome of
the joint work of the European Commission and the M&mBtates within the Education an
Training 2010 Work Programme. The Reference Framework sets out eight key compe
Communication in the mother tongue; Communication in foreign languages; Mathem
competence and basic competences in science arfthtdogy; Digital competence; Learning
learn; Social and civic competences; Sense of initiative and entrepreneurship; Cultural aw
and expression

Many of the competences overlap and interlock: aspects essential to one domain will s
competence in another. Competence in the fundamental basic skilldan§uage, literacy
numeracy and in information and communication technologies (ICT) is an essential foun
for learning and learning to learn supports all learning activities. There avender of themes
that are applied throughout the Reference Framework: critical thinking, creativity, initig
problem-solving, risk assessment, decistaking, and constructive management of feelings p
a role in all eight key competences.

Each of tlie key competences has a short definition given before it is analysétssential
knowledge Skillsand Attitudesrelated to this competence

(European Union 2006).

P21'sFramework
for 21st Century
Learning(P21)

The Partnership for 21st Century Skill®21)developed in the US with the goal of positioni
21st century competences at the centre of K12 education under a vision for student sucq
the new global economy. P21 is a national organization formed in 2001 with the sponsors
the US govemrment and several organizations from the private sector.

¢tKS SftSYSyia RSAEONAROSR a aumal OSyddNE
expertise students should master to succeed in work and life in the 21st century. imbleske:
Core Subjectand 21st Century Themedsearning and innovation skillmformation, Media and
Technology Skill&ife and Career Skills
The Partnership has identified fivaitical support systemt ensure student mastery of 214
century skills: 21st Century StandardAssessments of 21st Century Skilkdst Century
Curriculum and Instructign21st Century Professional Developmegtlst Century Learnin
Environments

NBJASs
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(Partnership for 22 Century Skills, 209

ISTE standards
for students
(ISTE

{GF YRl NR

ThelSTERandards forSudentso L { ¢ 9 { GF yRI NRai {0 46SNB RS
F2N) ¢ SOKy2t238 Ay 9RdOFGA2y O0L{¢90d CANER
of almost three years of development engaging a broad range of stétketso The standard
defined what students needed to know and be able to do with technology. The second €
2F GKS L{¢9 {GFyRINRai{ F20dzaSa Y2NB 2y
themselves.

The technology standards fotuslents are divided into six broad categorieA brief standard
statement follows each category. The four performance indicatord) (Bor each standarg
provide specific outcomes to be measuredreativity and InnovatignCommunication ang
CollaborationResearch and Information Fluen@itical Thinking, Problem Solving and Decis
Making; Digital Citizenshiprechnology Operations and Concepts

Teachers, technology coaches, other administrators and technology directors must w
concert tosuppoi G KS L{ ¢9¢ Kdaa>y RI{NR&E i { @ Yy RII NRai ¢
{4 yRIFNR&A&AT/ H6SNB Ffaz2 LldzmftAaKSR (2 &dzJe
(ISTE2007)

UNESCO ICT
competency
standardgfor
teachers(ICF
CST)

UNESCO ICD@petency Sandards for Teachers(ICFCST) is a UNESCO initiative that aim
identifying a common set of qualifications needed for the integration of ICT in teaching
f SENYAYId ¢KS FNIYSE2N] o1 a &LISOATFAOIf§
guidelines for teacheeducation and training with a focus on ICT competences and on eme
views in pedagogy, curriculum, and school organisation. By crossing three approaches on
capacity developmentéchnology literacy, knowledge deepenisgdknowledge creatiopwith
six components of the educational systemoljcy and vision, curriculum and assessmg
pedagogy, ICT, organisation and administratiand teacher professional developména
Competency Standards for Teachbtatrix is created Each of the cells of thmatrix constitutes
a module in the framework. Within each of these modules, there are specific curricular goa
teacher skills. A description of detailed teacher competencies, objectives, and methods fo
module is provided.

The second phase of ¢tHCTCST project involves the establishment of a UNESCO mechan
endorse training programs for compliance with the UNESCO standards.

(UNESCO 20p8

Innovative
Teaching and
Learning
Research Projec
(ITL) and 21st
Century Learning
Design (21CLD)

Innovative Teaching and Learnin@TL) research on using the 21st Century Skill Rubrics
with the most effective models of professional development is an initiative sponsore
Microsoft Partners in Learning in collaboration with SRI International, nathel21st Century
Learning Design program (21CLD).

The 21st Century Skill Rubridecus on the degree to which learning activities prov
opportunities for students to develop 21st century skills and the degree to which student
exhibits these skillsTwo types of rubrics were developed. Rubrics for coding learning acti
descibe the 21st century learning opportunities offered by each learning activity, while ru
for coding student work describe the 21st century skills that students exhibit in the work the
Learning activities are coded on five dimensioc@iaboration, knowledge building, problem
solving and innovation, use of ICT for learnemgdselfregulation Student work is coded on fou
similar dimensionsknowledge building, problersolving and innovation, use of ICT for learni
andskilled communication

Each dimension is accompanied by detailed definitions andpairt rubric to describe the
varying depth with which the skill is called for (in learning activities) or exhibited (in sty
work). For each dimension, definitions and rubrics are intendedigtinguish clearly betweer
learning activities that begin to provide basic opportunities for students to learn related skill
those that are structured so that students exercise the skill deeply.

(SRI International and Microsoft Partners in Learn#ijL0)

Assessment and
Teaching of 21st
Century Skills
(ATC21S) and
the KSAVE
model

TheATC21S projedatefine twenty first century skills as any skills that are essential for niawig
the twenty-first century. Three major technology companies, Cisdotel and Microsoft,
sponsored the ATC21S project, in joining forces with six national governments, an ac
partnership with the University of Melbourne, and an advisory panel. The-gredti project was
launched in 2009 and aimed to define the skiflguired in operational terms, taking also in
consideration teaching and learning needs from classroom practice.
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ATC21S provides a list of twenty first century skills based on an analysis of twelve rg
frameworks. To structure the analysis of twerfirst century skills frameworks, an overg
conceptual diagramme was created, defining tenlsldgrouped into four categorie®Ways of
thinking; Ways of working; Tools for working; Living in the worlthe KSAVENodel was
developed, where three categes were designed in order to approach each skill from differ
approachesknowledge,Xills, andAttitudes, Values, andghics.

(ATC21S, 2012)

NAEP
Technology and
Engineering
Literacy (TEL)
Assessment

The Technology and Engineering LiteraByamework(TEL) was developed by WestEd for

2014 National Assessment of Educational Progress (NAEP) at request of the National Ass
Governing Board of the US. The goal of this framework is to establish what students shoul
about and be abléo do with technology. It includgthree content areasTechnology and Societ
Design and Systems, Information and Communication Technolagg three practices
(Understanding Technological Principles, Developing Solutions and Achieving
Communicatig and Collaborating

Preliminary achievement level definitiorBgsic, Proficient, and Advangdthve been develope
for each of the three areas to be reported separately in the assessment and they will be u
guide item development and initial stagef standard setting for the 2014 NAEP Technology
Engineering Literacy Assessment.

As crucial to the assessment as theacticesl NB  dbrike®tg -the situations and types o
problems in which assessment tasks and items will be set.pfHeticesexpected of students are
general, crossutting reasoning processes that students must use in order to show that
understand and can use their teoblogical knowledge and skillBhecontextsin which technology
and engineering literacy tasks and iteapgpear will include typical issues, problems, and goals
students might encounter in school or practical situatiomegether, theassessment targets
practices andcontextsprovide a structure for the generation of tasks and items.

(NAEP, 2014).

DIGCOMP: A
Framework for
Developing and
Understanding
Digital
Competence in
Europe(2013).

0 b 2 D§COME
2.0: The Digital
Canpetence
Framework for
Citizens | y R
as5A3/ 2yYLd
Digital
Competence
Framework for

I AGATey & ¢4
published irR016
and 017
respectively)

oDIGCOMP: A Framework for Developing and Understanding Digital Competence in Eu
was published in 2013 by the European Commission Joint Research Centre (JRC). It p
detailed framework for the development of digital competenct all citizens. It consists ¢
detailed descriptions of all competences that are necessary to be proficient in d
environments and describes them in terms of knowledge, skills, and attitudes. Three profi
levels are suggested for each competen®he report also provides a saksessment grid fo
mapping digital competence levels.

As described in the DIGCOMP report (2013), the shell of the DIGCOMP fransestouktured
in five dimensionscompetence areathat have been identifiegcompetenceshat are pertinent
to each area proficiency levelghat are foreseen for each competencexamples of the
knowledge, skills and attitudegpplicable to eacltompetence; @amples on the applicability g
the competence to differenpurposes

TheDIGCOMRrreas of digital competencare: Information, CommunicationContentcreation
Safety Problemsolving

(JRC, 2013)

Key Skills of
Junior Cycle
Framework for
Junior Cycle

The Key Skills of Junior Cydteameworkwasdeveloped by the Department of Education a
Skills in Ireland for the needs of the Junior Cycle curriculum. Eéghskills are described the

Framework for Junior Cycl@uality, Wellbeing Creativity and InnovatigrChoice and flexibility,
Engagementand participation Inclusive educatignContinuity and development.earning to
learn.

Theeight key skills required for successful learning by students across the curriculum &
learning beyond schoalre analysed in 46 elements. The key skillsreamed and explained i
language that stdents can access and understand so aselp them take greater responsibilit
for their learning. The key skills will be embedded in the learning outcomes of every junior
subject and short course.

(Departmentof Education and Skills, 281




¢o0®
v vy AT52020

3.1.enGauge1st Century SkillRigital Literaciefor aDigital Age
Title: enGauge 21st Century Skills: Digital Literacies for a Digital Age
Organisation(s)North Central Regional Educational Laboratory (NCREL) aiktivegroup
Period of work/Date publishedtarted in 2000 andunded until2005, framework published in 2002
Ternmsused (in reference to transversal skills)st Century Skills
Terms used in reference to the conceptual framewskill clusters, representative skill ses&ijlls
Referencs www.metiri.com,www.ncrel.org/engauge

Brief description of the project

The enGauge 21st Century Skills were developed through a process that included literature reviews, research
on emerging caracteristics of the NeGeneration, a review of current reports on workforce trends from
business and industrgnalysis of nationally recogeed skill sets, input from educators, data from educator
surveys, and reactions from constituent groupis.addtion, data was gathered from educators at stdéwel
conference sessions in 10 states, surveys, and focus groups in Chicago and Washington, D.C. Initial drafts of
the enGauge 21st Century Skills were reviewed by experts in the field prior to incluiereimGauge list.

Brief description of the framework/model

According toLemke(2002) the following skill clusters, when considered within the context of rigorous
academic standards, are intended to provide the public, business and industry, and edugdit@sommon
understanding of and language for discussingvhat is needed by students, citizens, and workers in the
Digital AgeDigitatAge Literacylnventive Thinkingeffective Communicatigidigh ProductivityFigure 2).

enGauge 21st Century Skills

Academic Achievement

~
Digital-Age Literacy Inventive Thinking

Basic, Scientific, Economic, Adaptability, Managing
and Technological Literacies Complexity, and Self-Direction

Visual and Information Literacies Curiosity, Creativity,

. o and Risk Taking
Multicultural Literacy and .

Global Awareness Higher-Order Thinking and
Sound Reasoning

p 21st Century Learning
Effective Communication High Productivity

.
Teaming, Collaboration, Prioritizing, Planning, and
and Interpersonal Skills Managing for Results

. .

Personal, Social, Effective Use of Real-World Tools
and Civic Responsibility
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i
=
)
g
o
>
v

oy

=
(¥
<

o
£
)

o]
&
o

<

Ability to Produce Relevant,
Interactive Communication High-Quality Products

Academic Achievement
Figure2 : enGauge 2% Century Skilleévww.ncrel.org/engaugg

Each skill cluster is further broken down into representative skill sets, which offer guidance on s@&cpgni
student performance in developing the enGauge 21st Cerfilils.

Further exploitingthe enGaugeframework, NCREL with Metiri Group developed a new Veked
framework which identifies Six Essential Conditosgstemwide factors critical to effective uses of
technology for student learning.
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3.2.The Definition and Sxction of Competencies: Theoretical and Conceptual Foundations

(DeSeCo)
Title: The Definition and Selection of Competencies: Theoretical and Conceptual Foundations (DeSeCo)

Organisation(s)OECD, led by the Swiss Federal Statistical Office in collalboratiothe U.S. Department
of Education, National Center for Education Statistics, and with support from Statistics Canada

Period of work/Date publishedhitiated in 1997, first publication in 2001, final report in 2003
Termsused (in reference to transversal skilkdy competences

Terms used in reference to the conceptual framew@dmpetences, categories, conceptual linkages
between key competencies, critical dimensions

Reference www.oecd.org/edu/statistics/deseco, wwaleseco.admin.ch

Brief description of the project

In late 1997, the OECD initiated the DeSeCo Project with the aim of providing a sound conceptual framework
to inform the identification of key competencies and strengthen international surveys measuring the
competence level of young people and adults. This project, carried out under the leadership of the Swiss
Federal Statistical Office in collaboration with the U.S. Department of Education, National Center for
Education Statistics, and with support from t&tacs Canada, brought together experts in a wide range of
disciplines to work with stakeholders and policy analysts to produce a peleyant framework. Individual
OECD countries were able to contribute their own views to inform the process. Thetpojaowledged
diversity in values and priorities across countries and cultures, yet also identified universal challenges of the
global economy and culture, as well as common values that inform the selection of the most important
competencies.

As describd in theSecond DeSeCo Symposi(RychenSalganik anéicLaughlin2003) DeSeCo aimed to
develop, through an interdisciplinary, collaborative, and forwkuking approach, a frame of reference for
assessments and indicators of competencies that woulde h@gonance with the information needs of
policy-makers. It is a vital contribution to advancing our understanding of what it means to be a competent
individual and of how investments in key competencies can benefit both individuals and societies. Based on
theoretical and conceptual approaches to competence and informed by political and practical considerations,
the DeSeCo Project succeeded in developing a conceptual frame of reference for key competencies. DeSeCo
framework will serve as a guide to the OBGDthe planning and implementation of a coherent, letegm

strategy for assessments and indicators of key competencies among young people and adults. The DeSeCo
framework could also find much wider application in the development of education and tygimograms

for all stages of lifelong learning.

Brief description of the framework/model

TKS 5S{S/2 tNRr2eSOGQa O2yOSLJidzrf FNIXYSE2N] F2N {S&
broad categories (Figur®). First, individuals need to be able tise a wide range of tools for interacting
effectively with the environment: both physical ones such as information technology andcsditical ones

such as the use of language. They need to understand such tools well enough to adapt them for their own
purposes; to use tools interactively. Second, in an increasingly interdependent world, individuals need to be
able to engage with others, and since they will encounter people from a range of backgrounds, it is important
that they are able to interact in dierogeneous groups. Third, individuals need to be able to take
responsibility for managing their own lives, situate their lives in the broader social context and act
autonomously. These categories, each with a specific focus, are interrelated, andaiidorm a basis for
identifying and mapping key competencies. The need for individuals to think and act reflectively is central to

10
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this framework of competencies. Reflectiveness involves not just the ability to apply routinely a formula or
method for canfronting a situation, but also the ability to deal with change, learn from experience and think
and act with a critical stance.

Use tools
interactively

s

Figure3: DeSeCthree broad categoriefr key competenciggvww.iste.org

Each categorywdsy' I f @ SR dzy RSNJ 1 KS [jdzSaiAz2ya aoKeé |yR agl
A Competency Category 1: Using Tools Interactively
Why:

- The need to keep up to date with technologies

- The need to adapt tools to own purposes

- The need to conduct active dialogue with the world
What competencies:

A. Use language, symbols and texts interactively

B. Use knowledge and information interactively
C. Use technology interactively

A Competency Category 2: Interacting in Heterogeneous Groups
Why:

- The need to deal with diversity pluralistic societies

- The importance of empathy

- The importance of social capital
What competencies

A. Relate well to others

B. Ceoperate, work in teams

C. Manage and resolve conflicts

A Competency Category 3: Acting Autonomously
Why
-Theneedtorealise Yy SQ& ARSyGAGe yR aSd 321fasx Ay O2YLX S
- The need to exercise rights and take responsibility
-¢KS ySSR G2 dzyRSNRilIFIYR 2ySQa Sy@ANRYYSydG FyR A
What competencies
A. Act within the big picture
B. Form and conduct life plans and persorrajgcts
C. Defend and assert rights, interests, limits and needs

It is worth noting that an underlying feature of DeSeCo is that key competencies involve a mobilisation of
cognitive and practical skills, creative abilities and other psychosocial rescuicteas attitudes, motivation

11
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and values. Despite the fact that competencies comprise more than just taught knowledge, the DeSeCo
Project suggests that a competency can itself be learned within a favourable learning environment. At the
centre of the fram&vork of key competencies is the ability of individuals to think for themselves as an
expression of moral and intellectual maturity, and to take responsibility for their learning and for their
actions.

3.3.The Key Competences for Lifelong Leargidd=uropeamramework
Title: The Key Competences for Lifelong Leargidgeuropean Framework
Organisation(s)European Union

Period of work/Date publisheds an Annex of a Recommendation of the European Parliament and of the
Council of 18 December 2006 on key comepees for lifelong learning that was published in the Official
Journal of the European Union on 30 December 2006/L3@zte: A revised version was published in @01

Ternmsused (in reference to transversal skilkgy competences for Lifelong Learning
Terms used in reference to the conceptual framewodmpetence, knowledge, skills, attitudes
Referencs http://eur -lex.europa.eu/LexUriServ/site/en/0j/2006/|_394/l_39420061230en00100018.pdf

Brief description of the project
The European reference framework is an outcome of the joint work of the European Commission and the
Member States within the Education and Training 2010 Work Programme. This framework aims on one hand
at identifying and defining the key competences that aecessary in the knowledge society; on the other
hand, it aims at providing a EuropefnS @St NBFSNByYy OS F2NJ adzLILR NI Ay 3 aSy
the development of these key competences across all age groups. The Reference Framewotkeggis ou
key competences:

- Communication in the mother tongue

- Communication in foreign languages

- Mathematical competence and basic competences in science and technology

- Digital competence

- Learning to learn

- Social and civic competences

- Sense of initiative ahentrepreneurship

- Cultural awareness and expression.

Many of the competences overlap and interlock: aspects essential to one domain will support competence
in another. Competence in the fundamental basic skills of language, literacy, numeracy andniatioio

and communication technologies (ICT) is an essential foundation for learning and learning to learn supports
all learning activities. There are a number of themes that are applied throughout the Reference Framework:
critical thinking, creativity, ifiative, problemsolving, risk assessment, decisiaking, and constructive
management of feelings play a role in all eight key compete(teds 2006)

Brief description of the framework/model

Each one of the key competences has a short definitiomngbedore it is analysed iBssential knowledge
Skillsand Attitudes related to this competence. The eight key competences are presented with their
definition:

1. Communication in the mother tongue.

Definition: Communication in the mother tongue is tahkility to express and interpret concepts, thoughts,
feelings, facts and opinions in both oral and written form (listening, speaking, reading and writing), and to

12
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interact linguistically in an appropriate and creative way in a full range of societal #ndatgontexts; in
education and training, work, home and leisure.

2. Communication in foreign languages.

Definition: Communication in foreign languages broadly shares the main skill dimensions of communication
in the mother tongue: it is based on the hfyi to understand, express and interpret concepts, thoughts,
feelings, facts and opinions in both oral and written form (listening, speaking, reading and writing) in an
appropriate range of societal and cultural contexts (in education and training, wiorke and leisure)
according to one's wants or needs. Communication in foreign languages also calls for skills such as mediation
and intercultural understanding. An individual's level of proficiency will vary between the four dimensions
(listening, speakingreading and writing) and between the different languages, and according to that
individual's social and cultural background, environment, needs and/or interests.

3. Mathematical competence and basic competences in science and technology.

Definition:

A. Mathematical competence is the ability to develop and apply mathematical thinking in order to solve a
range of problems in everyday situations. Building on a sound mastery of numeracy, the emphasis is on
process and activity, as well as knowledge. Matheoahtcompetence involves, to different degrees, the
ability and willingness to use mathematical modes of thought (logical and spatial thinking) and presentation
(formulas,models, constructs, graphs, charts).

B. Competence in science refers to the abilitg avillingness to use the body of knowledge and methodology
employed to explain the natural world, in order to identify questions and to draw evidbased
conclusions. Competence in technology is viewed as the application of that knowledge and metiadaolog
response to perceived human wants or needs. Competence in science and technology involves an
understanding of the changes caused by human activity and responsibility as an individual citizen.

4. Digital competence

Definition: Digital competence invag the confident and critical use of Information Society Technology (IST)
for work, leisure and communication. It is underpinned by basic skills in ICT: the use of computers to retrieve,
assess, store, produce, present and exchange information, and to ovoioate and participate in
collaborative networks via the Internet.

5. Learning to learn

5STAYAUAZ2YY W[ SINYAy3 (2 tSIENYQ A& GUKS FoAftAGe (2
including through effective management of time andoimation, both individually and in groups. This
competence includes awareness of one's learning process and needs, identifying available opportunities, and
the ability to overcome obstacles in order to learn successfully. This competence means gaitiegsipg

and assimilating new knowledge and skills as well as seeking and making use of guidance. Learning to learn
engages learners to build on prior learning and life experiences in order to use and apply knowledge and skills
in a variety of contexts: atome, at work, in education and training. Motivation and confidence are crucial

to an individual's competence.

6. Social and civic competences

Definition: These include personal, interpersonal and intercultural competence and cover all forms of
behaviourthat equip individuals to participate in an effective and constructive way in social and working life,
and particularly in increasingly diverse societies, and to resolve conflict where necessary. Civic competence
equips individuals to fully participate givic life, based on knowledge of social and political concepts and
structures and a commitment to active and democratic participation.

7. Sense of initiative and entrepreneurship
Definition: Sense of initiative and entrepreneurship refers to an indivigladlility to turn ideas into action.
It includes creativity, innovation and ris&king, as well as the ability to plan and manage projects in order

13
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to achieve objectives. This supports individuals, not only in their everyday lives at home and in batiety,
also in the workplace in being aware of the context of their work and being able to seize opportunities, and
is a foundation for more specific skills and knowledge needed by those establishing or contributing to social
or commercial activity. This shlnl include awareness of ethical values and promote good governance.

8. Cultural awareness and expression
Definition: Appreciation of the importance of the creative expression aisgexperiences and emotions in
a range of media, including music, perfong arts, literature, and the visual arts.

3.4.P21's Framework for 21st Century Learning (P21)
Title: P21's Framework for 21st Century Learning (P21)
Organisation(s)The Partnership for 21st Century Skills
Period of work/Date publishesdtarted in2002 andstill on, frameworkpublished 2007
Ternsused (in reference to transversal skill)st centuryskils

Terms used in reference to the conceptual framewskills, knowledge, expertisestudent outcomes,
support systems

Referencs www.21stcenturyskills.orgyww.p21.orgFamework

Brief description of the project

ThePartnership for 21st Century Skills (P21) developed in the US with the goal of positioning 21st century
competences at the centre of K12 educatiomder a vision for stent success in the new global econamy

P21 is a national organization formed in 2001 with the sponsorship of the US government and several
organizations from the private sector. P21's Framework for 21st Century Learning was developed with input
from teachers, education experts, and business leaders to define and illustrate the skills and knowledge
students need to succeed in work, life and citizenship, as well as the support systems necessary for 21st
century learning outcomes.

Brief description of the fraework/modei

P21 partnership hasdeveloped a unified, collective vision for learning known as the Framework for 21st
Century Learningo help practitioners integrate skills into the teaching of core academic subfesterding

to P21(2007) thisFramework describes the skills, knowledge and expertise students must master to succeed

in work and life; it is a blend of content knowledge, specific skills, expertise and litefaeery.21st century

skills implementation requires the development ofrecacademic subjedtnowledge and understanding

among all students. Those who can think critically and communeéféetively must build on a base of core
academic subject knowledg#/ithin the context of core knowledge instruction, students must alsmi¢iae

essential skilF 2 NJ 4dz00S&aa Ay (G2RlI&Qa ¢2NIRXI adzOK laad ONXR G
collaboration.When a school or district builds on this foundation, comlgrtime entire Framework with the
necessary support systemstandads, assessments, curriculum and instruction, professidaaélopment

and learning environmentsstudents are more engaged in the learning process gratluate better
LINBLJ NBR (2 GKNR@S Ay G2RIFIe&Qa 3Aft2o0lft SO2y2Yed

tKS StSYSyia RSAaOMRSBR 2 delil GaWEde OSSN AN 3) ArgitheSRIs, 0 & G
knowledge and expertise students should master to succeed in work and life in the 21st century. These include:

A Core Subjects and 21st Century Themes

Mastery of core subjects and &icentury themes is essential to student success. Core subjects include English,
reading or language arts, world languages, arts, mathematics, economics, science, geography, history,
government and civics. In addition, schools must promote an underst@grafimcademic content at much
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higher levels by weaving 21st century interdisciplinary themes into core subjects (Global Awareness; Financial,
Economic, Business and Entrepreneurial Literacy; Civic Literacy; Health Literacy; Environmental Literacy).
A Learning and innovation skills (4Cs)
These are the skills that separate students who are prepared for increasingly complex life and work
SY@ANRYYSyiia Ay (2RI &Qa ¢2NI R QeajvRy atdKdrhév&iongitical | NI
Thinking and Pigem SolvingCommunication andXollaboration.
A Information, Media and Technology Skills
Ly G2RI&Qa S Odtiyer dndraninent; ryidrkedYo &tdess to an abundance of information,
rapid changes in technology tools and the ability to collaboraté make individual contributions on an
unprecedented scale, effective citizens and workers must be able to exhibit a range of functional and critical
thinking skills, such as: Information Literacy; Media Literacy; ICT (Information, Communications and
Techrology) Literacy.

ALife and Career Skills
¢t2RIF&@Qa fAFS YR 62N)] SYO@ANRYYSyiGa NBIldZANB T N Y2
to navigate the complex life and work environments in the globally competitive information age requires
students to pay rigorous attention to developing adequate life and career skills, such as: Flexibility and
Adaptability; Initiative and SeDirection; Social and Cre€uiltural Skills; Productivity and Accountability;
Leadership and Responsibility.

P21 Framework for 21st Century Learning
1st ( | Sug v Y

Key Subjects - 3Rs
and 21st Century Themes Information,
Media, and

Technology

Skills

Figured: P21 for 2% Century Learning21st Centunstudent Outcomes arBupport Systems
(www.p2Lorg/Framework

Developing a comprehensive framework for 21st century learning requa@e than identifying specific
skills, content knwledge, expertise and literacies. An innovative supmydtem must be created to help
students master the mulgimensional abilities that will be required of theifhe Partnership has identified
five critical support systems to ensure student master Idt century skills:

A21st Century Standards

AAssessments of 21st Century Skills

A21st Century Curriculum and Instruction

A21st Century Professional Development

A21st Century Learning Environments

The P21 partnershipgoublished theAssessment: A 21st CentuBkills Implementation Guidén order to
ensure thatP21 support systemarel £ A Iy SR (2 LINRPRdzOS umaid OSyildz2NE 2 d
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3.5.ISTEStandardgor Students
Title: ISTE standards for students
Organisation(s)Iinternational Society fofechnology in Education (ISTE)

Period of work/Date publishedSTE standards for studeritsF 2 NY SNXI & bo9¢{i {0 &l & FAN
a second edition wagublished in200asL { ¢ 9 { GF Y RI NRai {

Ternmsused (in reference to transversal skitethnobgy standards for students

Terms used in reference to the conceptual framewatandards, categories, standard statement,
performance indicators

Reference www.iste.org/standardsISTE2007).dSTE Standards for Students (Second Edition). USA: ISTE.
Brief description of the project

TheL{ ¢9 adlyRIFNRA F2NJ aidzRSy i & bydhe {Intetnational ISotiBty iR & i { (
Technology in Education (ISPE) CA NBR (0 LJdzo0ft AAKSR Ay wmddhdpy o0F2N)¥SNI e
three years of development engaging a broad range of stakeholders. The standards ddfateddudents

needed to know and be able to do with technology. The second edition &fthe¢ 9 { G Yy Rl NRai { 1
on the skills and expertise and less on the technology tools themselves.

Brief description of the framework/model

Accordingto ISTE(2000){ ¢ 9 { G Y RI NRai { -ordeR<kilfs@arid gigital gitRedshiNadtical K A 3 K S
if we are to truly provide students the opportunity to learn effectively for a lifetime and live productively in
2dzNJ SYSNHAy3 3t 20l f a20ASGeé& FyR AyONBlFaAy3dte RAIA
skills that studentsneedfJ 62 NJ = f AFS FyR OAGAT SYyakKALI Ay | RA3TA
are lofty learning goals, describing how students must leverage appropiégtenologies to create,
communicate, collaborate and innovate.

Thetechnology standards for stlents are divided into six broad categories (Fidgyre

Creativity &
Innovation

ISTE.

Standards
Students

Communication
& Collaboration,

Technology )
Operations

Research &
Information

Digital
Citizenship

Figureb: ISTE Standards for Stude(wsvw.iste.org)

A brief standard statement follows each category. The four performance indicatdjsdaeach standard
provide sgcific outcomes to be measured:

A Creativity and Innovation
Students demonstrate creative thinking, construct knowledge, and develop innovative products and
processes using technology.

a. Apply existing knowledge to generate new ideas, products, or processes

b. Create original works as a means of personal or group expression
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c. Use models and simulations to explore complex systems and issues
d. Identify trends and forecast possibilities
A Communication and Collaboration
Students use digital media and environnterno communicate and work collaboratively, including at a
distance, to support individual learning and contribute to the learning of others.
a. Interact, collaborate, and publish with peers, experts, or others employing a variety of digital
environmerts and media
b. Communicate information and ideas effectively to multiple audiences using a variety of media and
formats
c. Develop cultural understanding and global awareness by engaging with learners of other cultures
d. Contribute to project teams to pduce original works or solve problems
A Research and Information Fluency
Students apply digital tools to gather, evaluate, and use information.
a. Plan strategies to guide inquiry
b. Locate, organize, analyze, evaluate, synthesize, and ethicallyfosaation from a variety of sources
and media
c. Evaluate and select information sources and digital tools based on the appropriateness to specific tasks
d. Process data and report results
A Critical Thinking, Problem Solving and Decision Making
Studerts use critical thinking skills to plan and conduct research, manage projects, solve problems, and make
informed decisions using appropriate digital tools and resources.
a. ldentify and define authentic problems and significant questions for investigation
b. Plan and manage activities to develop a solution or complete a project
c. Collect and analyze data to identify solutions and/or make informed decisions
d. Use multiple processes and diverse perspectives to explore alternative solutions
A Digital Citizensip
Students understand human, cultural, and societal issues related to technology and practice legal and ethical
behavior.
a. Advocate and practice safe, legal, and responsible use of information and technology
b. Exhibit a positive attitude toward usitechnology that supports collaboration, learning, and
productivity
c. Demonstrate personal responsibility fdelong learning
d. Exhibit leadership for digital citizenship
A Technology Operations and Concepts
Students demonstrate a sound understandofgechnology concepts, systems, and operations.
a. Understand and use technology systems
b. Select and use applications effectively and productively
c. Troubleshoot systems and applications
d. Transfer current knowledge to learning of new technologies

Through the ISTE standards Refresh Project, the student profiles and scenarios were int(¢8liEe@007)

A general set of profiles describing ICT literate students at key developmental points in their precollege
education (Grades PK Grades &, Grades$-8 and Grades-22) were developed. The profiles highlight a

FS6 AYLRNILFyG deliSa 2F tSINYAy3a OGABAGASE aA0GdzRSY
Furthermore, scenarios that accompany the profiles describe authentic activii@géflect not only the

L{¢9 {GFYyRFNR&AT{ odzi Ffa2 NBtSOIyid OdzNNA Odz dzy adl
not occur in isolation but as an integral part of learning across all skills and subject areas.
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To ISTHSTEStandards araot a topdown construct.Teachers, technology coaches, other administrators

FYR (SOKy2ft23& RANBOG2NAR Ydzad 62N] Ay O2y OSNI (2
OSYiNB 2F Ittt SRdAOFGA2YIf STRENIEZD I ¢/RdzAX ¢19{ ¢ 9 I {y Rl
LJdzo f AAKSR (2 &dzlJll2NI GKS L{¢9 {4 YyYRIFNRaiT {®

3.6.UNESCO ICorg@petencySandards ér Teachers (IGCST)
Title: UNESCO I@bmpetencySandards forTeachers (IGCST)
Organisation(s)UNESCO
Period of work/Date publishe@008
Ternsused (in reference to transversal skil€T Competency Standards (for teachers)

Terms used in reference to the conceptual frameweducation system components, human capacity
development approaches

Reference www.unesco.org/en/competencgtandardsteachers ¢} b9 { / h o6Hnnyl ov®d L/ ¢
STANDARDS FOR TEACHER&y Foamework. United Kingdonj: b 9 { / h®d¢ X &) b9{/ h 0
/ hat 9¢9b/, {¢!b5!'w5{ Chw ¢9!/19w{Y /2YLSiSyde {it

Brief description of therpject

UNESCO ICT competency standards for teacherC@T)s aUNESCO initiative that aims at identifying a
common set of qualifications needed for the integration of ICT in teaching and learning. The framework was
specifically designed to improve 8K SNE Q LINF OG A OS o6& LINRPGARAY3I 3TdzA RSt
with a focus on ICT competences and on emergent views in pedagogy, curriculum, and schosdtargani

By crossing three approaches on human capacity development (technologgyitéreowledge deepening,

and knowledge creation) with six components of the educational system (policy and vision, curriculum and
assessment, pedagogy, ICT, orgation and administration, and teacher professional development) a
curriculum framework igreated for the UNESCO ICT Competency Stanétardgachers (IGTST) project
(UNESCO 20882008h. The second phase of the KCBT project involves the establishment of a UNESCO
mechanism teendorse training programs for compliance with the UNESCO atdad

Brief description of the framework/model
Thethree approaches on human capacity developm@igure 6are employed along the six components of
the educational system (Figure 7) to develop the GSIT.

TECHNOLOGY
LITERACY ) )

Figure6: UNESC@ree approaches on human capacity developm@MNESCO, 20DP8

POLICY AND VISION ) 3 ) 3 | 2
CURRICULUM

AND ASSESSMENT L » »

PEDAGOGY > ) 3 >

IcT > ) 3 | 3
ORGANIZATION

& ADMINISTRATION Zad | < >

TEACHER PROFESSIONAL | & > >

DEVELOPMENT

Figure7: UNESC6ix components of the educational syst&sNESCO, 20p8
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Together they provide a developmental trajectory by which education reform supports incriasing
A2LKAAGAOFGSR ¢glea 2F RS@OSt2LAYy3 | O2dzyiNBQa SO2
performance workforce, to a knowledge econoaryd information societyUNESCO, 20882008b:

w LYONBIFA&AS GKS (SOKy2f 2 ahithdworkfoelbylintofporatifigchnalodziSlly (1 a =
in the curriculum (Technologytéracy approach

w LYONBIasS (GKS loAfAde 2F &adGddzRSyidax OAGAT S¢gn@lx | yR
the economy by applying it to solve complezalworld problems(KnowledgeDeepening approach

w LYONBIFraS (GKS loAfAdGe 2F aiGdzRSyiGaz OAGAT Safca s | y
benefit from this new knowledgénowledge (&ation approach

TheUNESCO ICT Competency Standardeeachers Matrig-gure 8)presents this interrelation of the three
approaches and the six componenEach of the cells of the matrix constitutes a module in the framework.
Within each of thesenodules, there are specific curricular goals and teashéls. A description of detailed

teacher competencieqbjectives, and methods for each module is provided

> KNOWLEDGE

POLICY AND VISION CREATION

CURRICULUM )
AND ASSESSMENT

PEDAGOGY ) >

>

ORGANIZATION )
& ADMINISTRATION

vvvvv'

TEACHER PROFESSIONAL )
DEVELOPMENT

Figure8: UNESCECT Competency Standards for TeacMasix (UNESCO, 20P8

3.7.InnovativeTeaching and Learning Researobidet (ITL) and21st Century Learning
Design (21CLD)

Title: Innovative Teaching and Learning Rese&olect (ITL) and 21st Century Learning Design (21CLD)
Organisation(s)Microsoft Partners in Learning, SRI International

Period of work/Date publishe@010

Termsused (in reference to transversal skil&)st century skills

Terms used in reference to the conceptual framewdirkensions, activities, skills, definitions, rubrics

Reference www.itlresearch.comdShear, L., Novais, G., Means, B., Gaéla L. & Langworthy, M. (2010a).

ITL Research Design. Menlo Park, CA: SRI Internatid@stiear, L., Novais, G., & Moorthy, S. (210
Innovative Teaching and Learning Research: Executive Summary of Pilot Year Findings. Seattle: Microsoft
Partners irLearningg

Brief description of the project

Innovative Teaching and Learning (ITL) research on using the 21st Century Skill Rubrics along with the most
effective models of professional development is an initiative sponsored by Microsoft Partners imgearn
collaboration with SRI International, namely the 21st Century Learning Design program (21CLD). Educators
globally are working to design new models of learning that better prepare learners for life and work in the
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21st Century. The purpose of the 21Century Learning Design rubrics is to help educators identify and
understand the opportunities that learning activities give students to build 21st century skills.

The 21st Century Skill Rubrics focus on the degree to which learning activities prppinieunities for
students to develop 21st century skills and the degree to which student work exhibits these skills. Building

2y LINA2NJ LINPANFYa 2F NBaSHNODKI GKS&S NHzNAOa ¢ SN

Innovative Schools Programe, an international programme for school reform, as a way to characterise 21st
century teaching and learning consistently across subject areas and national contexts. In school reform
programs that often seek to increase use of ICT by teachers and studeese dimensions offer a way to
contextualise ICT use within the broader goal of a coherent program of stwdeméred instruction. The

rubrics have been further developed through the Innovative Teaching and Learning (ITL) Research, which

investigatesthe factors that support innovative teaching practices and the learning outcomes that result
across a wide range of country contexts.

Brief description of the framework/model

Two types of rubrics were developeRubrics for coding learning activitiessgeibe the 21st century learning
opportunities offered by each learning activity, while rubrics for coding student work describe the 21st
OSyildNE alAffa GKIFIG addRSyda SEKAOAG Ay GKS 62N

l'

centud £ SENYAY3I 2LILIRNIdzyAdGASEE YR dumad OSyddNE a1

specific attributes of learning activities and student work. Learning activities are coded on five dimensions:
collaboration, knowledge building, problesolving and innovation, use of ICT for learning, and- self
regulation. Student work is coded on four similar dimensions: knowledge building, pr&oleimg and
innovation, use of ICT for learning, and skilled communication. Each dimension is accompyaaetailbd
definitions and a 4oint rubric to describe the varying depth with which the skill is called for (in learning
activities)or exhibited (in student work)SR[2010).

For each dimension, definitions and rubrics are intended to distinguishlcleetween learning activities
that begin to provide basic opportunities for students to learn related skills and those that are structured so
that students exercise the skill deeply.

The dimensions of 21st Century Teaching and Learning are descrifididas:

- Collaboration Students work together in groups, share responsibility for the work they do together, and
produce a joint work product that requires them to negotiate and make substantive decisions together

- Knowledge Buildingstudents move beyonithe reproduction of information to construct knowledge that is
new to them. At higher levels, the knowledge they build is integrated across traditional academic disciplines.

- ProblemSolving and Innovatiorstudents solve problems for which there ispmeviously learned solution,
make choices in their approach, and implement their solutions in the real world.

- Use of ICT for Learnin8§tudents use ICT to construct knowledge, and their use of ICT provides new learning
opportunities, enabling them to leasomething that they could not have learned without it.

- SeltRegulation Students plan and monitor their work and make revisions based on feedbackassedtment.

- Skilled CommunicatiorStudents present their ideas in ways that are clear and compgHing) present
sufficient relevant evidence on a topic or theme.

For each dimension, the teacher is guided to determine how strongly the student work demonstrates the

related skill. Each dimension has the same structure:

- An overview introduces key concefits that dimension.

-6. A3 ARSIFa¢ RSTAYS AYLRNIIYydG FdGNROdziSa 2F GKS

- A rubric uses the big ideas to help the teacher assign a number from 1 to 4, according to how strongly the
student work demonstrates the given skKill.

- A flonchart shows how to choose the best number in each case.
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3.8.Assessment and Teaching of 21st Century Skills (ATC21S)
Title: Assessment and Teaching of*Zlentury SkillsXTC21pand theKSAVIEodel

Organisatioiisy Cisco, Intel and Microsofin joining fores with six national governmentgn academic
partnership with the University of Melbourne, and an advisory panel

Period of work/Date publishetaunchedin 2009,published in 2012
Termsused (in reference to transversal skillBjventy first centuryskills
Terms used in reference to the conceptual frameweategories, skilld(SAVE model

Reference www.atc21s.orgoGriffin, P., Care, E. & McGaw, B. (2012). The Changing Role of Education and
Schools. In P. Griffin, E. Care, & B. McGaw (Eds), Assesemd Teaching of 21st Century Skills. London:
Springere

Brief description of the project

The ATC21S project define twenty first century skills as any skills that are essential for navigating the twenty
first century. These skills do not need to bewgbut rather skills that are needed in the twenty first century,

with essential new skills to emerge (Griffin et al., 2012he project derived from the nee@specially in
developed economies, of major employers for skills demand jobs and deficiéncikese skills in new
recruits in their workforcesThree major technology companies, Cisco, Intel and Microsoft, sponsored the
ATC21S project, in joining forces with six national governments (Australia, Finland, Portugal, Singapore,
England and USA), academic partnership with the University of Melbourne, and an advisory feuitél
representatives from OECD, IEA, UNESCO, the World Bank, thérmegcan Development Bank, the
National Academy of Sciences and the International Test CommjisSio@ muti-year project was launched

in 2009 andaimed to define the skills required in operational terms, taking also into consideration teaching
and learning needs from classroom practice.

Brief description of the framework/model
According to Binkley et q2102)ATC219provides a list of twenty first century skills based on an analysis of
twelve relevant frameworksTo structure the analysis of twenty first century skills frameworks, an overall
conceptual diagramme was created, defining sidllsgroupedinto four categorieqFigure9):
Ways of thinking
1. Creativity and innovation
2. Critical thinking, problem solving, decision making
3. Learning to learn, Metacognition
Ways of working
4. Communication
5. Collaboration (teamwork)
Tools for working
6. Informationliteracy
7. ICT literacy
Living in the world
8. Citizenshipg local and global
9. Life and career
10.Personal and social responsibil¢yncluding cultural awareness and competences
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Assessment of Transversal Skllis

21ST-CENTURY SKILLS DEFINED

started by internationally defining 21st-century skills as
four broad categories.

WAYS OF THINKING

« Creativity and innovation

S FOR WORKING

« Critical thinking, problem-solving, on literacy
decision-making nd communication

« Learning to learn/metacognition [CT) literacy

(knowledge about cognitive processes)

" WAYS OF LIVING IN THE WORLD
WAYS OF WORKING nship - local and global

Communication fe and career

Collaboration (teamwork) nal and social responsibility
~ — Including cultural awareness
- and competence

Figure9: Thefour broad categories definddr the AT@R1S ten 21stentury skillgwww.atc21sorg)

The KSAVE model was developatiere three categories were designed in order to approach each skill from
different approachesknowledge Xills, andAttitudes, Values andRhics.

The Knowledgecategoryincludes all reference® specific knowledge or understanding requirements for
each of the ten skills.

The Kills category includes the abilities, skills, and processes that curriculum frameworks are designed to
develop in students and which are a fodaslearning.

Attitudes, ValuesandEthicscategory refers to the behaviors and aptitudes that students exhibit in relation
to each of the ten skills.

3.9.NAEP Technology and Engineering Literacy (TEL) Assessment
Title: NAEP Technology and Engineetiitgracy (TEL) Assessment
Organisation(s)The National Assessment of Educational Progress (NAEP)
Period of work/Date publishe@014
Ternmsused (in reference to transversal skill@chnology and engineering literacy

Terms used in reference to the corceyh framework areas sub-areas,assessment objectivepracticesand
contexts, achievement level definitions

Reference www.nationsreportcard.gov/tel_2012 National Assessment Governing Boaf@014).
Technology and Engineering Literacy Framework fer2@14 NATIONAL ASSESSMENT OF EDUCATIONAL
PROGRES3014 Abridged. United States: National Assessment Governing®eéard

Brief description of the project

TheTechnology and Engineering Literacy FramewdBE{(vas ceveloped by WestEd for the 2014 National
Assessment of Educational Progr@es\EPat request of the National Assessment Governing Board of the
US. The goal of this framework is to establish what students should know about and be able to do with
technology. Students needed to demonstrate the aviginge of knowledge and skills detailed in the three
TEL assessment areas and they were asked to perform a variety of prebdng tasks based on interactive
scenarios reflecting realistic solutionsiritluded three content areas é€hnology andSociety, Design and
Systems, Information and Communication Technology) and three practices (Understanding Technological
Principles, Developing Solutions and Achieving Goalspinicating and Collaboratin@fFigurel0).
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nsversal Skills

TECHNOLOGY AND ENGINEERING
LITERACY CONTENT AREAS

TECHNOLOGY DESIGN & INFORMATION &
& SOCIETY SYSTEMS COMMUNICATION
TECHNOLOGY

environment as well
as the ethical the n technologies 3
questions raised by maintenance and collaboration and
those effects. troubleshooting. expression.

UNDERSTANDING TECHNOLOGICAL PRINCIPLES

Focuses on how well students are able to make use of their knowledge about technology.

DEVELOPING SOLUTIONS & ACHIEVING GOALS

S32110Vdd ADVYHalIT
DNIYIINIONI ANV ADOTONHDI3L

e, tools, and skills to solve

Concern: vell s are able to use contemporary technologi
3 variety of ways, working individually

Figure10: TheTechnology and Engineeg Literacy assessment evaluatiorsiofi dzZRSy 1a Q 1y 26f SR3IS Ay
areasand across three practicegvww.nationsreportcard.gov/tel_2014

Brief description of the framework/model
The assessment objectives are organiaed three majorinterconnectedareas:(1) Technology and Society;
(2) Design and Systems; and (3) Information and Communication Techribla®B, 2014)Each broad
category is further broken down into discrete are@®ibareas)to be assessed. The intemnected
relationship among these three major assessment areas can be illustrated as a threesided pyramid in which
each side supports the other twEigure 11)

Technology
and Society

Figurell: TheThree Areas of Technologgd Engineering Literagwww.nationsreportcard.gov/tel 2014

TheTechnology and Societyeadeals with the effects that technology has on society and on the natural
world and with the sorts of ethical questions that arise from those effeétte four sukareas in which
students ae assessed include:

A. Interaction of Technology and Humans

B. Effects of Technology on the Natural World

C. Effects of Technology on the World of Information and Knowledge

D. Ethics, Equity, and Responsibility

Design and Systemarea covers the nature btechnology, the engineering design process by which
technologies are developed, and basic principles of dealing with everyday technologies, including
maintenance and troubleshooting. The four sateas in which students are assessed include:

A. Nature ofTechnology

B. Engineering Design

C. Systems Thinking

D. Maintenance and Troubleshooting
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Information and CommunicatiorTechnologyarea includes computers and software learning tools,
networking systems and protocols, hahéld digital devices, and other technologfes accessing, creating,
and communicating information and for facilitating creative expression. The fivar&as in which students
are assessed include:

A. Construction and Exchange of Ideas and Solutions

B. Information Research

C. Investigation of Problems

D. Adknowledgement of Ideas and Information

E. Selection and Use of Digital Tools

Although these elements are central to the design of the NAEP Technology and Engineering Literacy
Assessment, they are not sufficient to describe the kinds of reasoning to be edeate students, the
context or subject matter that will be used to construct test items, or the overall shape of the entire
assessment. The assessment targets and theaseas within each describing what students should be able

to do foreshadow the crossutting practices ways of thinking and reasonimngor which the TEL is designed.

In all three areas of technology and engineering literacy, students are expected to be able to apply particular
ways of thinking and reasoning when approaching a problem.eThgses of thinking and reasoning are
referred to as "practices.”" The framework specifies three kinds of practices that students are expected to
demonstrate when responding to test questions: (1) Understanding Technological Principles; (2) Developing
Soluions and Achieving Goals; and (3) Communicating and Collabof@itiuyel 2).

Technology
and Society

Dy ot
U”’Catin g & co\\"‘b

Figurel2: éPractices for Technologynd Engineering Literagwww.nationsreportcard.gov/tel 2014

Understanding Technological Principle® Odza Sa 2y &aidzRSydaQ (yz2e¢fSR3IS |-
and their capability to think and reason with that knowledBeveloping Solutions and Achieving Goeflsrs

G2 a0GdzRSydaQ aeadaSYFrGAO | LILIX A Ol A PyaddRsE proberaskayic? f 2 3
achieve goals presented in societal, design, curriculum, and realistic contéstamunicating and
CollaboratingDSy 4 SNBE 2y a0dzRSydaQ OlF LIFoAftAGASE G2 dzasS O
variety of purposes and in a ety of ways, working individually or in teams.

As crucial to the assessment as fhecticesare the ccontext€t the situations and types of problems in
which assessment tasks and items will be Sdtepracticesexpected of students are general, crassgting
reasoning processes that students must use in order to show that they understand and can use their
technological knowledge and skills. Tdmatextsn which technology and engineering literacy tasks andstem
appear will include typical issues, problems, and goals that students might encounter in school or practical
situations. Together, the assessment targets, practices, and contexts provide a structure for the generation
of tasks and itemg@Figure 13
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PRACTICES CONTEXTS

Understanding Technological Societal Issues
Design Goals

School and Community
Problems

ASSESSMENT
AREAS

Technology and Society

Elements of the NAEP Technology and Engineering Literacy Assessment

Figure 13: Practices and Contexts for Technolagg Engineering Literagwww.nationsreportcard.gov/tel_2014

Preliminary achievement level definitiorBgsi¢ Proficient andAdvanced have been developed for each of
the three area to be reported separately in the assessment and they will be used to guide item development
and initial stages of standard setting for the 2014 NAEP Technology and Engineering Literacy Assessment.

Technology and Engineering Literacy marks the next génaraf assessments for NAERIt is completely
digitally based anthcludes interactive scenaroased tasks.

3.10. DIGCOMP: A Framework for Developing and Understanding Digital Competence in
Europe

Title: DIGCOMP: A Framework for Developing and Understamigithl Competence in Europe
Organisation(s)European Commission, Joint Research Centre, Institute for Prospective Technological Studies

Period of work/Date publishe@0136 b2 GSY G5A 3/ 2YL) wodnyY ¢KS S5AIAGIEE
Update PhassY ¢ KS / 2y OSLJidzaf wSTSNBYyOS a2RSt¢ FyR a5A13
F2N) / AGAT Syaéd 6SNB Lzt AaKSR AY Hnamc YR HamT NBa

Ternsused (in reference to transversal skilBigital competence

Terms used in reference to the conceptinamework competence,dimensions,descriptors,knowledge,
skills attitudes

Reference ICSNNI NRA S ! & o0l dziK2NDX 9 tdzyASI |, &> 3 . NBG61:+
Developing and Understanding Digital Competence in Europe. LuxembourBudéi@an UnioH.

Brief description of the project

0DIGCOMP: A Framework for Developing and Understanding Digital Competence ireEurgpe & LJdz0 £ A &
in 2013by the European Commission Joint Research Centre (JRC). It presents a detailed framework for the
development of digital competence of all citizens. The framework is the output of a wide stakeholder
consultation. It consists of detailed descriptions dfa@mpetences that are necessary to be proficient in

digital environments and describes them in terms of knowledge, skills, and attitudes. Three proficiency levels
are suggested for each competence. The report also provides -assaésment grid for mapp digital
competence levels.

Brief description of the framework/model

As described in the DIGCOMP report (2018 shell of the DIGCOMP framework is structured in five
dimensions. These dimensions reflect a different aspect of the descriptors adiffesent stage of
granularity.
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- Dimension 1lcompetence areashat have been identified

- Dimension 2competenceshat are pertinent to each area

- Dimension 3proficiency levelghat are foreseen for each competence

- Dimension 4examples of the knowledgeskills and attitudesapplicable to each competence (examples
are not differentiated in proficiency levels)

- Dimension 5: Examples on the applicability of the competence to diffgnentoses Within this report,
examples for Learning and Employment are jpted. Other dimensions that can be considered are:
Leisure; Social; Buying and Selling; Learning; Employment; Citizenshipeiivell

The areas of digital competence can be summarised as follows:

- Information identify, locate, retrieve, store, organisenc analyse digital information, judging its
relevance and purpose.

- Communicationcommunicate in digital environments, share resources through online tools, link with
others and collaborate through digital tools, interact with and participate in commas#nd networks,
crosscultural awareness.

- Contentcreation Create and edit new content (from word processing to images and video); integrate
and reelaborate previous knowledge and content; produce creative expressions, media outputs and
programming; debwith and apply intellectual property rights and licences.

- Safety personal protection, data protection, digital identity protection, security measures, safe and
sustainable use.

- Problemsolving identify digital needs and resources, make informed deessas to which are the most
appropriate digital tools according to the purpose or need, solve conceptual problems through digital
means, creatively use technologies, solve technical problems, update one's own and others' competence.

Areas 1, 2 and 3 arettaer linear while areas 4 and 5 are more transversal. This means that while areas 1 to
3 deal with competences that can betraced in terms of specific activities and uses, areas 4 and 5 apply to
any type of activity that is been carried out through tigimeans. This does not mean that areas 1, 2, and 3
are not interrelated. Although each area has its own specificity, there are several forced overlapping points
and crosgeferences to other areas.

For each of the above competence areas, a series atie@lcompetences has been identified. Competences

in each area vary in number from a minimum of 3 to a maximum of 6. Competences are nhumbered, however
the progression does not refer to a different degree of attainment (proficiency levels are foreseen in
Dimension 3). The first competence in each area is alwaysileethat includes more technical aspects: in
these specific competences, the knowledge, skills and attitudes have operational processes as a dominant
component. However, technical and operatioskills are also and embedded in each competence.

The seHassessment grid consists of 5 areas of digital competence and three proficiency levels, going from A
(foundation level), to B (intermediate level) to C (advanced level). According to the descoiptienareas,
three proficiency levels were developed for each area.

3.11. Key Skills of Junior Cyeleramework for Junior Cycle
Title: Key Skills of Junior Cyeleramework for Junior Cycle
Organisation(s)Department of Education and SkilNationalCouncil for Curriculum and Assessm@wECCA)

Period of work/Date publishdd ¢ KS FANRG ayvySe {{1{Affa 2F WdzyA2NJ / &
Hnmp (U K S FrazieWork foSJRniodCyéle 6 &Deparirent of Education and Skills

Ternms used (irreference to transversal skitifey skills
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Terms used in reference to the conceptual framewgrikciples, statement, skills, elements
Referencs www.ncca.ie/en/juniorcycle

Brief description of the project
The first description dkey Skills of JumiCyclaleveloped for the Department of Education and Skills in Ireland
for the needs of the Junior Cycle curriculum, was publishes in 2014 and included six key skills (Figure 14).

Figurel4: Key Skills of Junior Cy@WCCA2014)

In the updated Framework for Junior Cycle, twerfgur statements, underpinned by eight principles, are
OSy i NI G2 LIXLFYyyAy3a F2NE GKS &0GdRSyidiaqQ SELISNASYy
programme. Schools will ensure that all stiatents of learning, along with eight key skills feature in the
programmes offered to their junior cycle students. The detailed learning outcomes will be clearly set out in
subject and short course specificatiofi3ES, 2015)

Figurel5: Key Skilland their element¢Department of Education and Skills, 2p15

Brief description of the framework/model

In 2015 theFramework for Junior Cycliacludes eight key skills required for successful learning by students
across the curriculurand for learning beyond school analysed in 46 elements (Figure 15). The key skills are
named and explained in language that students can access and understand. This will help them to take
greater responsibility for their learning. The key skills will mbedded in the learning outcomes of every
junior cycle subject and short course. Thus, teachers will have a clear understanding of how they fit into a
subject, short course or priority learning unit and how to build the skills into class planning.
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