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Advances in information and communication technologies (ICT) have changed 

teaching and learning (T&L) experiences and opportunities in considerable ways, 

yet T&L interactions in the ICT-enabled 21st century environment have not been 

ideal. In an era where there is increasing emphasis on contemporary 

competencies, there is an urgent need for relevant modes of measurements that can 

evaluate and advance the outcomes of T&L appropriately. This paper discusses the 

automation of assessments for 21st century skills, where technology is deployed to 

help deliver assessments in a more effective and efficient way. The difficulty lies in 

digitizing and interpreting what are essentially non-linear tasks not typically 

amenable to discrete analysis; and as technology is unlikely to develop to a point 

where complex non-verbal interactions can be reliably assessed in the near future, 

educators must play a more prominent role in enhancing T&L processes. This will 

be dependent on how well automated response analyses can be blended with 

human judgement in the assessment process against a backdrop of pedagogical 

changes in the curriculum to incorporate ICT in measurements of 21st century 

skills. 

Keywords: 21st Century skills assessment, automated assessment, assessment tasks design, ICT, 

transfer processes, deepening processes. 

 

INTRODUCTION 

Advances in technologies, particularly Information and Communication Technologies (ICT), 

have led to changes in teaching and learning (T&L) interactions in fundamental ways. The 

internet has allowed for the expansion of sources of information for learners beyond that 

provided in formal classroom settings (Harasim, 1995; Wheeler, 2001; Leu, Kinzer, Coiro & 

Cammack, 2004; Richards, 2005). Websites devoted to collation of resources that are 

multidisciplinary (e.g., EBSCO, Libris, Questia, Elsevier, Web of Knowledge, ScienceDirect, 

Scopus, Google Scholar) and discipline-specific (e.g., Web of Science, Medline, PsycINFO, 

PubMed, Merck Index, Lexis Nexis, BioOne, arXiv), have also placed resources within easy 

reach of learners (Cheah, 1997). Teachers, learners and the general public can access and use 

these resources anytime and anywhere via shared platforms such as iTunes U, Slideshare, 

YouTube and Jorum (Groom, 2013). While this has expanded the access to knowledge 

considerably, T&L opportunities or interactions may not have been maximised; overall, there 

seem to be few system-wide transformational changes (OECD, 2001; Watson, 2006; Kirkup & 

Kirkwood, 2005).  

T&L interactions began to transform with the emergence of Web 2.0 and new media tools, e.g., 

Interactive Whiteboards (IWB) (Glover, Miller, Averis & Door, 2005), digital storytelling 

(Robin, 2008), wearable technologies, instant messaging, social networks and other web 

environments (in Greenhow, Robelia & Hughes, 2009). One example, Group Scribbles (GS), 

co-developed by SRI International and the National Institute of Education, Singapore, has 
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enabled collaborative generation, collection, and aggregation of ideas through a shared space 

based upon individual effort and social sharing of notes in graphical and textual form (Chen & 

Looi, 2011). Such T&L interactions have brought about collaboration possibilities and 

introduced diversity into learning spaces which can potentially cultivate a greater range of 

cultural perspectives and understanding. 

As we witness how technologies alter T&L interaction and learning spaces, we also begin to 

see how technologies impact the way we assess modern-day competencies. Given the current 

emphasis on measuring 21st century knowledge and skills, this paper aims to examine the more 

recent developments in assessment approaches within the ICT environment, the design 

characteristics of such approaches, as well as challenges faced in the use of ICT tools in 21st 

century assessment. The paper will conclude with a discussion of the implications of such 

developments for educators. 

21ST CENTURY SKILLS FRAMEWORKS 

A critical discussion on the assessment of 21st century skills cannot be achieved without a prior 

understanding of the development of related competency frameworks. The systematic 

development of 21st century knowledge and skills has long been an aspirational goal of formal 

education. Given the widespread agreement on the importance of these skills internationally, 

numerous frameworks have been proposed, such as the National Education Technology 

Standards for Students, EnGauge 21st century Skills, Partnership for 21st century skills, 21st 

century skills and competencies for new millennium learners in OECD countries, to name a 

few (Salas-Pilco, 2013; Lai & Viering, 2012). The Appendix provides a brief overview of 

several more commonly referenced frameworks developed around 21st century skills, and how 

researchers have chosen to measure these skills. 

While the frameworks generally place emphasis on different skills, and categorize them 

differently, there appears to be convergence of certain groups of competencies (e.g., those 

surrounding digital/ICT literacy and communication), as well as overlapping individual sub-

skills (e.g., critical thinking, collaboration, creativity, motivation, metacognition) (Lai & 

Viering, 2012). Authors such as Voogt and Roblin (2010), Salas-Pilco (2013) and Mishra and 

Kereluik (2011) compared 21st century skills frameworks to identify similarities and 

differences. For example, Mishra and Kereluik (2011) in comparing 11 frameworks, found 

overlaps in overarching themes: (1) Foundational knowledge (core content knowledge, 

information literacy, and cross-disciplinary knowledge/synthetic knowledge), (2) Meta-

knowledge (problem-solving/critical thinking, communication/collaboration, 

creativity/innovation), (3) Humanistic knowledge (life/job skills, cultural competence, 

ethical/emotional awareness). In particular, skills related to information literacy and cultural 

competence and awareness are suggested to be uniquely pressing in the 21st century (Mishra & 

Kereluik, 2011). Salas-Pilco (2013), on the other hand, compared 10 different approaches in 

relation to general categories of skills: communication and collaboration; citizenship and social 

skills; information skills; digital literacies; creativity and innovation; critical thinking; 

sociocultural sensitivity; autonomy and leadership; learning to learn; productivity; 

entrepreneurship; life and career; and maths and science. These were chosen considering the 

most common and important competencies. The most frequently mentioned competency was 

communication and collaboration, followed by citizenship and social responsibility, as well as 

information and research skills. Digital literacies appeared as the group of competencies that 

are almost always considered in all the frameworks. 
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The wide array of approaches, definitions, (sub-)categorisations, and constructs adopted by 

different individuals and groups provides extensive options on how educators and researchers 

can understand 21st century competencies. On the other hand, it also adds challenges to the 

measurement and assessment of these skills. The following sections will examine some of these 

challenges, and will consider recent developments in assessment approaches.  

RECENT DEVELOPMENTS IN THE ASSESSMENT OF 21ST CENTURY SKILLS 

One of the greatest challenges in managing progressive developments in T&L within an ICT-

enabled environment is being able to consistently and accurately measure 21st century skills 

attainment (Chamorro-Premuzic, Arteche, Bremner, Greven & Furnham, 2010; Lotkowski, 

Robbins & Noeth, 2004; Stasz, 2001; Gresham & Reschly, 1988; Wallach, 1976). According to 

Lai and Viering (2012), assessment of skills has been done in several ways, including self-

reports, global rating scales, standardised assessments, and observational measures. Similar 

observations were made by Soland, Hamilton & Strecher (2013). However, many of the 

existing models of assessment are unable to tap into complex competences as the ones required 

in the 21st century (Voogt & Roblin, 2010).  

According to P21 and ATCS frameworks, the assessment of 21st century skills requires a shift 

in the assessment models being used (Voogt & Roblin, 2010). The measures that result from 

standardised tests should be complemented with other forms of assessment that are aligned 

with the complex and cross-curricular nature of 21st century skills. This can be achieved 

through the use of summative and formative assessments. Furthermore, there is a fundamental 

need to delineate the desired skill into attributes that collectively describe the skill involved; 

and for each attribute to further breakdown into behavioural indicators that illustrate if the 

attribute is achieved. By aggregating these indicators or attributes, it is possible to ascribe a 

‘level’ of attainment of the skill (Dede, 2010). This is illustrated in Table 1 for self-directed 

learning skills.  

Table 1 

Measuring Self-Directed Learning Skill using Behavioural Indicators 

 

Self-Directed Learning Attributes Behavioural Indicators 

Ownership of learning  Identify, determine & articulate learning goals 

 Identify learning tasks to achieve goals 

 Chart learning processes 

 Set achievement standards of declared learning goals 

Management/Monitoring of own 

learning 
 Self-plan and manage time 

 Gather feedback on learning 

 Formulate questions to examine learning progress 

Extension of own learning  Apply learning to new context 

 Use learning to support future areas of learning 

                                                                                                                                   Source: Tan et al., 2011 
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Without the use of technologies, such an approach can quickly become overly labour-intensive 

(Lai & Viering, 2012). For instance, there will likely need to be more than one independent 

assessor for each student to have some degree of assessment accuracy, and the assessment 

needs to take place over a prolonged and sustained period. Given that such assessments 

generally require extensive observations and judgement, the use of technologies to automate 

these assessment practices represents a multi-faceted challenge for education systems which 

have serious intentions to expand the basket of assessment parameters beyond those for 

academic development. Technology-enhanced items (TEIs) allow assessment developers to 

take advantage of new technologies that can supplement human observation (Lai & Viering, 

2010; Voogt & Roblin, 2010). According to Voogt and Roblin (2010, p.44), “P21, ATC21S… 

suggest that technology can make the delivery of assessment more effective and efficient, by 

increasing the speed with which results become available, and reducing costs and time required 

to score and to provide feedback.” Such use of technologies may be broadly grouped into two 

categories. The first refers to technologies that capture and analyse the actions of students 

attempting tasks, which the current technologies can easily manage assuming that the coding of 

the interpretation rules are accurate. The second category of technologies involves creating the 

technology-rich environment through which the students interact. These include productivity 

and web 2.0 tools such as the ones used for ATC21S’s ICT literacy tasks (Table 2) (Griffin & 

Care, 2015). 

Table 2 

Tools used for a range of scenarios in ATC21S’s digital literacy tasks 

 

 Webspiration1 Arctic Trek2 Language Chat3 

Tools Concept Mapping, Graphic 

Organiser, Audio/Video, 

Movie creation, Resource Sites, 

Screen Recorder 

Teaming collaborative suite, 

spreadsheets, Tagging 

Software, Resource Sites, 

Screen Recorder 

Chat Tool, Rating 

Guides, Resource Sites, 

Screen Recorder 

 

ATC21S (http://atc21s.org) highlighted (in Voogt & Roblin, 2010) that 21st century skills 

assessments will not only use technology to support assessment functions, but will focus on 

measuring the application of 21st century skills while using technology, making it an 

interesting choice of framework to discuss in this paper in relation to automating 21st century 

skills assessments, which shall be discussed next. 

Automating assessments of 21st century skills: ATC21S initiatives 

ATC21S is an international project aiming to explore the extent to which automated scoring of 

21st century skills is possible. The project group focuses primarily on digital literacies and 

collaborative problem-solving skills. The basic approach to automation is relatively simple.  

Students attempt a series of designed tasks and interact online so that their interactions are 

comprehensively captured. The tracked ‘actions’, i.e., what the student did while attempting to 

complete the task, such as initiating an online conversation with another student at a different 

access point, can then be interpreted and ‘scored’ by the computer system. These scores are 
                                                      
1 An environment to support collaborative concept-mapping of ideas for poetry. 
2 Collection of tools, resources and resource person to help build community in area of interest, which in this case relates to 

Arctic exploration. 
3 Peer-based 2nd language learning environment. 
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then triangulated with similar elements in other tasks and aggregated to arrive at the level of 

attainment, or otherwise, of particular attributes. By looking across the range of attributes 

achieved, an overall level of the targeted 21st century skills can be estimated (Griffin, McGaw 

& Care 2012). 

To enhance the interpretation of the scoring, a think-aloud protocol (see Smith, 2014) was used 

in early trials of the tasks so that a deeper understanding of the actions taken by students could 

be obtained. These interpretations were then translated into programming codes for the 

computer system to automate the assessment process. Essentially, the computer system 

determined if a particular behavioural indicator has been demonstrated. The scoring of actions 

by the computer system was further validated through comparison with human scoring, with 

the analysis of the two scoring processes showing a high degree of correlation (Griffin, 2012, 

2015). By completing a series of tasks that have sufficient overlaps in assessing the various 

behavioural indicators, it is possible to achieve a reasonable level of confidence in the results 

reported by the computer system for interpreting the actions of the students on the tasks. 

Elsewhere, advancements in assessment technology are also being adopted to address the 

burdens of time and cost. For instance, simulation-based assessments (e.g., River City) and 

computer adaptive tests are able to automate the assessment of students’ understanding of 

complex problems while keeping the process more reliable (Silva, 2009). Besides automation, 

another recent development is the focus on design characteristics of tasks which educators need 

to be aware of. This will be examined next. 

Design characteristics of tasks: A key consideration in 21st century skills assessment 

Rupp, Gushta, Mislevy & Shaffer. (2010) suggest that “assessing 21st century skills frequently 

requires exposing learners to well-designed complex tasks, affording them the ability to interact 

with other learners and trained professionals, and providing them with appropriate diagnostic 

feedback that is seamlessly integrated into the learning experience. This can be accomplished 

within well-designed immersive virtual environments and related simulation-based learning 

environments” (p. 4). Indeed, the design of the tasks is a key aspect of successful 21st century 

skills assessment. Not only do these tasks need to cover all the relevant behavioural indicators, 

they also need to take into account the extent to which each design dimension is featured. To 

illustrate the complexities involved, Table 3 highlights some of the main considerations in 

designing tasks for collaborative problem-solving. 

Table 3   
Some design considerations for collaborative problem-solving tasks 

 

Dimensions Considerations 

Symmetrical or 

Asymmetrical information 

 Students given same information to assess ability to solve problems 

more effectively through collaboration. 

 Students have different information to assess ability to bring different 

knowledge to bear on the problem. 

Ambiguity 
 Introduce to create space for thinking, inquiry and collaboration. 

 Scaffolded ambiguity to ensure balance between confusion and overly-

guided tasks. 

Content-dependence 
 Content-dependent task assess not just ability to collaborate to solve 

problems but also assess prior knowledge. 

Processes involved 
 Social skills: participation, perspective-taking, social regulation. 

 Cognitive skills: task regulation, knowledge building 
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Two main areas for collaborative problem-solving tasks include the social skills of 

participation, perspective-taking and social regulation, as well as the cognitive skills of task 

regulation and iterative knowledge-building. These will naturally link to the desired attributes 

of the skill involved, and from which behavioural indicators can be constructed.  

 

Note that the context within which the task is designed will likely need to be diverse as the 

degree of demonstration of behavioural indicators can vary across contexts for each student. As 

such, design dimensions do not have to be incorporated into every task, but spread throughout 

the collection of tasks. For instance, a task could provide symmetrical information to focus on 

assessing effective collaboration. The same students could also have different information 

(asymmetrical) in a separate task so that their ability to appropriately bring their knowledge 

into the group can be assessed. Figure 1 provides an example of a task from ATC21S that 

illustrates this dimension. 

 

 

 
 

Figure 1.  ATC21S task where students see different information 

 

 

This ATC21S task requires two students to collaborate to find the lowest number of security 

cameras that can monitor the entire warehouse. The two students, each operating from a 

different terminal, see different views, with one being only able to position the camera while 

the other only sees the camera coverage but not the cameras. This arrangement of information 

requires the two students to communicate and share effectively in order to successfully 

complete the task. 

The dimension of ‘ambiguity’ in task design deserves careful consideration. In general, it is 

useful to avoid the extremes of the ambiguity spectrum by designing sufficient scaffolding to 

guide students without overly constraining space for inquiry and critical thinking. Some basic 

parameters, such as clear goals and boundaries for information searches, would be helpful, but 

these depend on the profile of the students. The purpose is for the task to be sufficiently 

challenging for most students. 
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Tasks that do not require prior knowledge are generally designed to focus on the ability of 

students to collaborate.While this is desirable, the depth and complexity of the problem 

presented to students may be limited in scope. Content-dependent tasks may thus be necessary 

depending on the students’ profile. Note that content-dependent tasks assess not only the ability 

of the students to collaborate but also to apply previously acquired knowledge. The 

consideration here is to achieve an appropriate balance within the set of tasks. 

Apart from the dimensions highlighted, it is important to take cultural differences into account 

in interpreting the actions of students who are attempting tasks. These actions can be 

significantly influenced by the experiences of their respective cultural norms (Hofstede, 1986). 

As an example, for students in cultures that tend to be more reticent, a lower rate of responses 

in group discussion can be expected in comparison with students from cultures that are more 

used to articulating opinions. This broadly requires the calibration of the set of tasks to each 

cultural setting, although the same design concepts for the task can remain largely intact. 

CHALLENGES TO 21ST CENTURY ASSESSMENT 

Despite the significant resources and progress involved in the attempt to automate the 

assessment of 21st century skills to date, this area of work is still very much in the nascent 

stage. However, in recognition of the importance of collaboration skills in today’s knowledge-

based environment, the Programme for International Assessment of Students (PISA) has started 

work to develop assessment items that specifically measure collaboration attributes (PISA, 

2013). This represents a significant milestone in education, since this effort will likely drive 

world-wide changes in teaching and learning interactions as education jurisdictions begin to 

prepare students for such assessments. While current efforts focus mainly on K-12 education, 

the preparation and testing of these students will result in expectations of similar practices in 

higher education institutions, particularly when such students begin to progress into these 

institutions. It is, therefore, timely and important for institutes of higher learning (IHLs) to 

begin to transform the educational experiences they provide to incorporate 21st century skills 

development and assessment. The automated system described in the ATC21S project has 

shown that capturing and analysing ‘actions’ is possible, albeit not easy as the design and 

interpretation of the actions need further refinements.  However, this is only one of many 

aspects of assessing 21st century skills. Other issues such as problems with definitional 

ambiguity, complexity of skills (which could entail multiple sub-components), the 

characteristics of the assessment tasks (e.g., difficulty level, meaningfulness/authenticity of the 

tasks), scalability and costs, also require due consideration (Lai & Viering, 2012). 

The key challenge to developing a fully automated system for assessing 21st century skills is 

that the current level of technologies is still not able to accurately analyse the captured 

discourse among collaborating students. This is a major handicap, for discourse represents a 

very rich source of data for assessing 21st century skills. Without this component, the ability to 

assess the iterative building of knowledge and understanding as the collaboration takes shape 

and deepen will be lost. A further challenge is that the current technologies are still not able to 

effectively capture, let alone analyse, non-verbal interactions. This valuable source of data can 

add texture and flavour to understanding complex human interactions, which a skilful educator 

can exploit to help students cultivate 21st century skills. 
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IMPLICATIONS FOR EDUCATORS 

Although technologies have not evolved to the stage where they could effectively measure 

complex human interactions, they have, nevertheless, become quite proficient in handling the 

‘transfer’ processes.  In particular, automated assessments for ‘transfer’ processes have made 

adaptive testing with immediate feedback possible. This, in turn, broadens pedagogical 

possibilities for using assessment for and as learning, with technologies playing strong 

supportive and facilitating roles (Redecker & Johannessen, 2013; Hepplestone, Holden, Irwin, 

Parkin & Thorpe, 2011; Marinagi, 2011). To access the possibilities afforded by technology-

supported assessments, educators not only need to build capacity in effectively embracing 

assessment approaches within T&L interactions, but also the ability to appropriately balance 

the focus of T&L. For instance, automated adaptive assessment allows the educator to 

‘delegate’ the acquisition of basic facts to the assessment system, leaving more time to focus on 

helping the learners to make connections amongst the learnt facts. This broadly signifies a need 

to shift the balance of attention towards ‘deepening’ processes (VanderArk & Schneider, 2012). 

A further implication for educators is to understand how automated assessments are being 

conducted. This is in line with the basis of ICT-integrated teaching which suggests that a 

comprehensive understanding of the mutually reinforcing relationships between technological 

knowledge, pedagogical knowledge, and content knowledge is required (Chang, Chien, Chang 

& Lin, 2012). Without such understanding, there is the danger of not interpreting the results of 

automated assessment accurately, leading to inappropriate diagnoses of students’ achievements 

or learning outcomes. This does not mean that the educator needs to be technically proficient, 

although that would help. It does, however, mean that the educator will need to know what is 

being tested for each item, and how to interpret the outcomes of the test items individually and 

collectively. This guards against any disconnect that may arise if the results of automated 

systems are taken for granted. More importantly, it can help to develop the assessment 

literacies of the educator, which will be beneficial to the students’ learning. 

While automated assessment of 21st century skills is far from ideal, the efforts thus far provide 

the possibilities of using such systems to make non-academic skills assessments more efficient. 

It can do this by providing a basic layer of information for the educator, which can save 

considerable time and effort. However, it is important that the educator is able to triangulate the 

results of such automated systems with, say, direct and/or indirect observations, to arrive at a 

considered conclusion of the learner’s abilities. An over-reliance on automated systems, 

particularly if the understanding of its functions is shallow at best, can be detrimental to 

learners. Overall, there should be a balanced and holistic assessment strategy in measuring 21st 

century competencies, where automated assessments are used to complement and supplement 

existing modes of assessment (Soland et al., 2013). 

In summary, the key implications for educators are the need to (a) strengthen assessment 

literacies, (b) incorporate automated assessments into T&L interactions, (c) learn to work with 

imperfect automated systems, and (d) shift the balance of focus towards ‘deepening’ processes. 

CONCLUSION 
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The assessment of 21st century skills is a natural progression in the holistic development of 

learners as education systems mature and respond to the demands of a knowledge-based 

environment. On the whole, the injection of technologies into the T&L environment has 

fundamentally shifted the balance of the educator’s role toward T&L processes for deepening.  

But while technologies have made significant inroads into replicating T&L interactions for the 

transfer processes, they are still far from being effective in the deepening processes on their 

own. Unless technologies develop the ability to handle complex human interactions, which 

seems unlikely in the short- to middle-term future, the systemic strengthening of educators' role 

in the deepening processes will continue to be the key factor in the development of learners. To 

this end, a strong focus on T&L interactions and the integration of relevant pedagogies into the 

curriculum are necessary. However, without a change in assessment practices to incorporate 

measurement of 21st century skills, which generally drive learning behaviours, such efforts will 

be severely hampered. 

Although the current state of technologies does not allow for full automation of 21st century 

assessment, there is reason to believe that a blended assessment approach can work. This 

broadly translates into using technologies to provide a good layer of assessment data through 

their ability to capture and analyse ‘actions’, while relying on human judgement to deepen the 

assessment through judicious analysis of discourse, including non-verbal interactions. To 

further involve students in the assessment process, as well as to allow the educator to focus on 

depth and complexity of assessments, various forms of peer-assessment can be introduced to 

contribute to overall assessment. Such an assessment framework will necessarily need to be 

aligned to curriculum changes and T&L interactions. 
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Appendix 

An Overview of 21st Century Skills Frameworks 

Assessment and 

Teaching for 21st 

Century Skills 

(ATC21S) 

Partnership for 21st Century 

Skills (P21) 

 

 

North Central Regional 

Educational Laboratory 

(NCREL) & Metri 

Group – EnGauge 21st 

Century Skills: Literacy 

in the Digital Age 

21st Century skills and 

competencies for new 

millennium learners in 

OECD countries 

 

National educational 

technology standards for 

students (NETS.S/ISTE) 

UNESCO 

4 classes of skills 

 Ways of thinking 

o Creativity & 

innovation 

o Critical thinking, 

problem solving, & 

decision making 

o Metacognition or 

learning to learn 

 Ways of working 

o Communication 

and collaboration or 

teamwork 

 Tools  for working 

o Information literacy 

and ICT literacy 

 Living in the world 

o Citizenship, life 

and career skills, 

and personal and 

social responsibility 

3 key elements & related 

competencies 

 Learning and innovation 

skills 

o Creativity and 

innovation 

o Critical thinking and 

problem solving 

o Communication and 

collaboration 

 Information media and 

technology skills 

o Information literacy 

o Media literacy 

o ICT literacy 

 Life and career skills 

o Flexibility and 

adaptability 

o Initiative and self-

direction 

o Social and cross-cultural 

skills 

o Productivity and 

accountability 

o Leadership and 

responsibility 

 

4 core clusters identified 

 Digital literacy 

o Technical literacy 

o Multicultural 

literacy 

o Global awareness 

 Inventive thinking 

o Adaptability, 

managing 

complexity and 

self-direction 

o Creativity, 

curiosity and risk-

taking 

o Higher-order 

thinking and sound 

reasoning 

 Effective 

communication 

o Collaboration, 

teaming, and 

interpersonal skills 

o Personal, social 

and civic 

responsibility 

o Interactive 

communication 

 

 

 

3 dimensions 

 Information dimension 

o Information as 

source: searching, 

selecting, evaluating 

and organizing 

information 

o Information as 

product: the 

restructuring and 

modelling of 

information and the 

development of own 

ideas (knowledge) 

 Communication 

dimension 

o Effective 

communication 

o Collaboration and 

virtual interaction 

 Ethics and social impact 

dimension 

o Social responsibility 

o Social impact 

6 performance indicators  

 Creativity & innovation 

o Demonstrates creative 

thinking, construct 

knowledge, and develop 

innovative products and 

processes using 

technology 

 Communication & 

collaboration 

o Use digital media and 

environments to 

communicate and work 

collaboratively, including 

at a distance, to support 

individual learning and 

contribute to the learning 

of others 

 Research & information 

fluency 

o Apply digital tools to 

gather, evaluate, and use 

information 

 Critical thinking, problem-

solving, & decision-making 

o Use critical thinking 

skills to plan and conduct 

research, manage 

projects, solve problems, 

and to make informed 

Competencies 

 Using tools interactively 

o Use language, symbols, 

and text interactively 

o Use knowledge and 

information 

interactively 

o Use technology 

interactively 

 Interacting in 

heterogeneous groups 

o Relate well to others 

o Cooperate 

o Manage and resolve 

conflicts 

 Acting autonomously 

o Act within the big 

picture, which means to 

understand and 

consider the wider 

context of their 

decisions and actions 

o Form and conduct life 

plans and personal 

projects 

o Assert rights, interests, 

limits and needs 
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Assessment and 

Teaching for 21st 

Century Skills 

(ATC21S) 

Partnership for 21st Century 

Skills (P21) 

 

 

North Central Regional 

Educational Laboratory 

(NCREL) & Metri 

Group – EnGauge 21st 

Century Skills: Literacy 

in the Digital Age 

21st Century skills and 

competencies for new 

millennium learners in 

OECD countries 

 

National educational 

technology standards for 

students (NETS.S/ISTE) 

UNESCO 

2 general themes 

 Core subjects 

o English, reading or 

language arts, world 

languages, arts, 

mathematics, 

economics, science, 

geography, history, 

government, civics 

 21st century 

interdisciplinary themes 

o Global awareness, civic 

literacy, health literacy, 

environmental literacy, 

financial, economic, 

business and 

entrepreneurial literacy 

 High productivity 

o Prioritizing, 

planning, and 

managing for 

results 

o Effective use of 

real-world tools 

o Ability to produce 

relevant, high-

quality products 

decisions using 

appropriate digital tools 

and resources 

 Digital citizenship 

o Understand human, 

cultural, and societal 

issues related to 

technology and practice 

legal and ethical 

behaviour 

 Technology operations and 

concepts 

 Demonstrate a sound 

understanding of technology 

concepts, systems, and 

operations 

 

Assessment 

 Places assessment as its 

foundation i.e. to make 

changes, accurate 

information about skills 

of students is needed. 

Thus, gathering data 

through assessment is a 

critical component of 

the framework. In 

particular, methods are 

developed to assess 

skills that form the 

basis for 21st century 

curricula, with 

emphasis on 

Assessment 

 Balance of assessments, 

including standardised 

testing along with 

formative and summative 

classroom assessments. 

 Emphasises feedback on 

student performance 

embedded into everyday 

learning. 

 Requires a balance of 

technology-enhanced, 

formative and summative 

assessments as a mastery 

of skills. 

 

Assessment  

 Uses a range of tools in 

AP21 (Assessment 

Portal for 21st century 

Learning), to engage 

teachers in articulation 

of assessment of skills 

as part of overall 

evaluation of student 

progress with common 

core standards. 

 AP21 leverages the 

project group’s rubrics 

for 21st century skills 

combined with those  

 

Assessment  

 Suggested that clear 

guidelines and 

regulations are difficult 

to put in place. Instead, 

outcomes initiatives 

such as ATC21S project 

on assessment and 

teaching of 21st century 

skills may be beneficial. 

Assessment  

 Uses sets of ‘standards’ for 

various groups to 

assess/evaluate skills and 

knowledge.  

 For example, educational 

leaders are encouraged to: 

use multiple methods to 

assess and evaluate 

appropriate uses of 

technology resources for 

learning, communication and 

productivity.  

Assessment  

 Does not actually provide a 

definition of 21st century 

skills, and is built from 

those defined by P21.  

 No specific assessment 

approach mentioned.  

 No clear assessment 

policies. 

 Started the DeSeCo 

(Definition and Selection of 

Competencies) project to 

guide the development of a 

long-term strategy for 

internationally comparative 

assessments of key 
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Assessment and 

Teaching for 21st 

Century Skills 

(ATC21S) 

Partnership for 21st Century 

Skills (P21) 

 

 

North Central Regional 

Educational Laboratory 

(NCREL) & Metri 

Group – EnGauge 21st 

Century Skills: Literacy 

in the Digital Age 

21st Century skills and 

competencies for new 

millennium learners in 

OECD countries 

 

National educational 

technology standards for 

students (NETS.S/ISTE) 

UNESCO 

communication & 

collaboration, problem-

solving, citizenship, 

and digital fluency. 

 Development of portfolios 

of students’ work that 

demonstrate mastery of 

21st century skills to 

educators and prospective 

employers. 

 Balanced portfolio of 

measures to assess 

education system’s 

effectiveness in reaching 

high levels of student 

competency in skills. 

built for common core. 

 Includes tools to help 

users achieve and 

document inter-rater 

reliability within 

scoring team.  

 Provides sample 

student work and 

rubrics for scoring 

teams to use when 

evaluating formative 

assessments. 

 

competences. 

 


