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Abstract:	In the 1960s few could have imagined where we are today and the changes that have occurred. The intervening fifty years has seen the development of a third most populated ‘nation’ – Facebook users. Significant changes in technology that took a decade to infiltrate the wider world can now take effect within a year. Foreseeing what the next decade might bring is now equally staggering and this conundrum has profound effects on national education systems empowered to prepare its citizens for survival and societal participation. Researching the future is a particularly high-risk enterprise, especially for the education sector (Bolstad, 2012). The New Zealand Curriculum 2007 took on such an approach although its intended direction has yet to be fully realised. The New Zealand school sector’s key qualification strategy, the National Certificate in Educational Achievement, (NCEA) still largely remains a measure of lower-level recognition of prior learning and ability to access information. It seems to be more of a ‘sorting’ tool (Bolstad & Gilbert, 2008) and preparation for tertiary education than an acknowledgement of students’ aptitude, dispositions and capability to meet the demands of an ever-changing environment.  This paper will look at the nature of twenty-first century learning and the needs for a change in assessment policy particularly in the senior secondary school.
Introduction
Is there a widening gap between the curriculum in our schools and what is now perceived as the needs for survival in a changing world? The 21st century is now fourteen percent lived yet Heidi Hayes Jacobs (2010) likens students’ experience in school to ‘time travelling’ as they journey back into the 1980s for the school day before returning home to their 21st century technologies and social networking. While schools generally provide the foundations for knowledge, skill, and attitude development, rapidly declining retention rates of minority ethnicity students particularly and an increasing disengagement in learning in high school signify students’ needs are not being met by institutions either too tardy or unwilling to make the necessary changes. 
In the New Zealand Curriculum (2007), Karen Sewell, the then Secretary for Education states, “The New Zealand Curriculum is a clear statement of what we deem important in education.” She then identifies aspects such as lifelong, confident, creative, connected and actively engaged learners and recognises as important directions for learning key principles, values and key competencies. These directions present clear evidence that changes to the very purpose of education are required. This, however, has been a difficult transition.    
There is a need to see the development of 21st century learning skills better acknowledged in formal qualifications along with a more engaging learning environment and assessment practices. If schools are unwilling to take on necessary changes, policy decisions at a higher level will need to force their hand. It is time that secondary schools and tertiary providers provided more evidence of student’s learning and ability to withstand the rigours and challenges of current times. Assessment in these institutions is significantly individualistic, content-laden and summative with little being done to advance higher-order thinking and 21st century learning.
The issues
Toward the end of the 20th century, thinking about education and learning prompted a new look at what was important. Massive social, political, economic and technological changes led to a need for quite different skill-sets and dispositions to grapple with challenges that span multiple domains (Bolstad, 2012). The move from Industrial Age to Knowledge Age has seen the introduction of new skills and vocations for the workforce and a more diverse of dispositions and capabilities to meet new demands and skill-sets. An information or knowledge-economy age depends on producers, distributors and consumers of information (Griffin, McGaw & Care, 2012) using knowledge to create new knowledge and working in quite different ways. 
Trilling & Fadel (2009) identify four powerful forces converging and portraying life-long learning in the 21st century. Knowledge work, thinking tools, digital lifestyles and learning research have combined to extensively change the way we work and live. The Knowledge Age has seen an advance in the requirement for creative and innovative design of products and services. These often are used to meet the needs of society and to solve problems that they face. Much of this work is completed by globally-based collaborative teams and while the ability to master the knowledge and skills involved in the practicalities of the work is important, it is frequently more contextualised and acquired in employment. There are many new skills required if workers are to be successful employees and cope with the intricacies of an ever-changing world.  Fig. 1 demonstrates some of the influences that these forces have had over several generations. 
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Fig. 1 Three generation analogy adapted from Trilling & Fadel (2009)
It is no wonder that changes to education policies at a systems-level are required if the purpose of education is to be successful in meeting the needs and development. 
The change from an industrial to knowledge age has brought with it a new meaning for knowledge. Rather than just knowing the content, a more complex view is taken. It is more about what is done with the knowledge, often described as using knowledge to create new knowledge. 
“It is something that happens in teams – in the connections and relationships between people, and between people and ideas. It is a process, not a product, and is no longer universal and timeless, but constantly evolving, flowing and regenerating into new forms.”  							Bolstad & Gilbert (2008, p.36) 
While traditional knowledge remains important it is not as an entity in itself. It should now be seen as the raw material for further knowledge creation. It is here that new skills, learner dispositions, capacities and competencies (Claxton, 2007) become important and signify the need for changes to our beliefs of what is important in the education of our future generations. 
It is no longer possible to accurately predict exactly which knowledge people will need to draw on as they move through life in the 21st century. It has been argued that students need among other things, opportunities to build their senses of identity, become self-reliant, critical and creative thinkers, be able to use initiative, be team players, and be able to engage in ongoing learning throughout their live.
Bolstad & Gilbert (2012, p. 13)
Many of the aspects identified by Bolstad and Gilbert above connect closely to the Key Competencies outlined in the New Zealand Curriculum (Ministry of Education, 2007). The competencies are used by people to:
…. live, learn, work and contribute as active members of their communities. More complex than skills, the competencies draw also on knowledge, attitudes and values in ways that lead to action. They are a focus for learning – and they enable learning.
							Bolstad & Gilbert (2008, p. 97)
The Key Competencies are: managing self, relating to others, participating and contributing, thinking, and using language, symbols, and text. The inclusion of these in the NZC is a significant move away from the traditional content-based curriculum and an indication that the purpose of education requires readdress. NZC lists a range of values students are to be encouraged to support including: excellence, innovation, inquiry and curiosity, diversity, equity, community and participation, ecological sustainability, integrity, and to respect themselves, others, and human rights. The shift from ‘knowing stuff’ to ‘doing stuff’ requires a wide range of different skills, dispositions and capabilities to be developed. The knowledge-based curriculum in high school and early tertiary qualifications is frequently lacking in interest and motivation. Changes need to be made to create a learning focus that is broad, multi-faceted, engaging and purposeful and where assessment practices will provide students with the formative feedback necessary to acknowledge growth and clarify next steps learning. 							
Another key development in 21st century understanding is a new focus on the nature of learning itself. There is a real need for wider public awareness of the gap between the kinds of learning students are getting and what is actually needed (Bolstad & Gilbert, 2012). While a socio-constructivist theory of learning is today most prominent it also needs to take notice of the acquisition (individual) and participation (social) aspects of learning (Corte in Dumont, Istance & Benavides, 2010). Corte describes socio-constructivist development as learning being:
· Constructive – knowledge and skills acquisition in interaction with the environment
· Self-regulated – individuals are metacognitively, motivationally, and behaviourally active participants in their own learning process. Learners manage time, set goals, have high expectations, and persist
· Situated – learning occurs when embedded in social, contextual and cultural environments
· Collaborative – learning is distributed, involving the individual, others in the learning environment, resources, technologies and tools available.
Delors, Mufti, Carneiro, Chung, Geremek, & Gorham (1996) claim that 21st century learning needs to be focussed around four fundamental types of learning
· Learning to know – acquiring understanding
· Learning to do – acting creatively on one’s environment
· Learning to live together – participate and cooperate with others
· Learning to be – developing dispositions, capabilities or competencies to deal with new situations and environments that are complex, fluid and uncertain.
While many of these issues are beginning to make some traction in learning institutions there are still many forces working against more widespread acceptance to the changes required.
Trilling and Fadel (2009) identify a number of other forces of resistance to change:
· Industrial Age education policies delivering mass education
· Educational accountability and standardised testing systems particularly measuring reading and mathematics
· Teaching practices based on transmitting knowledge through direct instruction
· Educational publishing companies making income from textbooks
· Educational organisations believing a focus on rigorous content will be undermined by new skills and
· Preferences of parents who learned through traditional approaches and have successful careers. 
The aforementioned issues introduce the nature of the problem we face. While many schools continue to focus learning and assessment significantly on content knowledge and traditional beliefs about assessment, the changes we are seeing and needs of future employees are indicating a change of focus is required.  
Traditional assessment methods typically fail to measure the high-level skills ,knowledge, attitudes, and characteristics of self-directed and collaborative learning that are increasingly important for our global economy and fast-changing world.
							Griffin et. al., (2012, p. vi)
Traditional assessment practices often determine the teaching approach in the classroom, leading to a more didactic teaching style where students are prepared for assessment and teachers become anxious over the accountability in high-stakes school performance. 
Needs for a future-focus in education
The most significant need is to identify exactly what 21st century learning is about. There have been many attempts at determining just what is going to be important in order for people to take a responsible and involved part in society. The NZC has included aspects considered important for future living. In the United States of America the Partnership21 Framework (www.p21.org) has been developed and is gaining ground with an increasing number of states supporting its philosophy. Many resources have been developed to assist in teaching and learning of the identified skills of the P21 framework. 
In New Zealand, NZCER has been leading the Future-Focused Issues project and has identified an important range of new learning, identifying how learning in schools relates to other aspects of life and scrutinises the nature of ‘wicked problems’. Rayner (2006 – cited by Bolstad, 2011) describes these as:
· not presenting a clear set of alternate solutions
· Tending to be characteristic of deeper problems
· Having redistributive implications for entrenched interests
· Involving contradictory certitudes – different groups “know” the answer but they are irreconcilable with one another
· Persistent and insoluble.
Bolstad states: “Wicked problems span multiple domains: social, economic, political, environmental, legal, and moral, etc. They are highly complex, uncertain and highly value-laden.” They include topics such as climate change, waste disposal, educational underperformance, poverty etc. Dealing with these issues involves the use of a much wider range of skills and capabilities than traditional education programmes provide. Students need:
…. Opportunities to build their sense of identity, become self-reliant, critical and creative thinkers, be able to use initiative, work together with others, be able to manage the metacognitive and affective aspects of their learning and be able to engage in ongoing learning throughout their lives.
							Bolstad (2011, p. 9)
The Future-Focused Issues in Education (FFI) project has explored topics introduced by the NZC including four dimensions of a ‘future-focused’ education system – enterprise, sustainability, globalisation, and citizenship. They ascertained what they may mean for society and education; seeking answers to how schooling may meet wider societal purposes and how education can best shape and create the future. They reached three different interpretations of future-focus in education:
1. Thinking about students in their future lives: What kind of people do we hope they will be, and how will today’s education help them in their future lives?
2. Thinking about the future of schooling, teaching and curriculum: How (and why) might schooling in the future need to be different from schooling today?
3. Thinking about education as preparation for young people and communities/society to engage specific future challenges. For example, what part can or should education play in helping to address serious and intractable problems linked with sustainability, globalisation, citizenship, enterprise (and other issues)?

 Another group, the Assessment and Teaching of Twenty-First Century Skills (ATC21S) has focused particularly on the more difficult aspect of assessment of these skills. ATC21S has been initiated to promote this assessment reform. This was quickly seen as a challenging and difficult task requiring significant input from a wide range of involved communities – governments, academia, industry and others. Three companies – Cisco, Intel and Microsoft agreed to facilitate research. A Task Force was set up to lead the development and they soon realised:
…assessment reform was a difficult comprehensive challenge that no one segment of the education community or society could resolve on its own, but that requires expertise in measurement, political commitment, academic expertise, technological capability, financial resources and collaboration with the respective institutions.
							Griffin et. al. (2012, p. vii)
Under the chairmanship of Dr. Patrick McGaw, University of Melbourne working groups have included over 250 lead researchers worldwide and six pilot countries were identified – Australia, Finland, Portugal, Singapore, England and United States of America. Initially they targeted two areas of importance in assessment and teaching that had not previously been explored – learning through digital networks and collaborative problem solving. The group’s research has defined ten skills of significance organised into four groups:
	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.    Information literacy 
                      7.    ICT literacy
	Living in the world
	        8.    Citizenship – local and global
                       9.    Life and career
	      10.    Personal and social responsibility – including cultural awareness and competence   
ACTS21 research showed the powerful effects of formative assessment (Black & William, 1998) on student learning. Formative assessment promotes forward thinking and planning for students, fills gaps in learning, supports the learning process, provides scaffolds for clarifying misconceptions, promotes sound self-assessment, and increases student motivation and metacognition. 
Bolstad & Gilbert (2012) have tabled what we know about learning saying: 
....clearly that people do not learn well as spectators – having pre-packaged knowledge delivered to them – they need to be actively engaged in the “whole game”. The more people learn, the more they are able to learn. (p. 14)
In considering the important nature of teaching and learning in schools they conclude:
· Learning is more than adding new concepts to one’s repertoire
· Learning involves thinking
· Experiences are critical to learning
· Learners need to develop in-depth knowledge in some areas
· To learn people need to be actively engaged
· Learners have to want to learn
· Learning has to be personalised
· Learning needs structure
· Learning involves interaction
· Learning needs to take place in a wide variety of settings
· Intelligence – or intellectual capacity – is not fixed but is expandable
Trilling & Fadel (2009) draw conclusions from research into what hiring executives considered graduating students were lacking in and as what were required skills:
· Oral and written communication
· Critical thinking and problem solving
· Professional and work ethic
· Teamwork and collaboration
· Working in diverse teams
· Applying technology
· Leadership and project management
The findings of the above three groups into the nature of 21st century learning contain many similarities and provide us with useful information to develop more creative and effective systems for teaching and learning that will make a difference for students and wider society. It is essential that these programmes adopt a more student-centred and inquiry style approach to teaching and learning. While knowledge and contextualised studies are still important it is critical that teachers find ways that truly engage and motivate students and let them see the meaningfulness and purpose of the learning. The key question remaining is how can much of this learning be assessed and communicated to future employers through recognised qualification structures. 
Sustainable assessment 
“Sustainable practice enhances the health of the systems upon which it depends by creating favourable conditions for it to thrive indefinitely” (Cloud in Hayes Jacobs, 2010). If we are to educate people to contribute in a future-focussed society, greater emphasis needs to be placed on teaching the skills and capabilities necessary, and then acknowledging the diverse range of skills individuals have through the assessment practices and qualification structures in use. 
ATCS21 have developed a range of principles to outline the nature of assessment required in twenty-first century teaching and learning. Assessments should:
· Be aligned with twenty-first century goals
· Incorporate adaptability and unpredictability
· Be largely performance-based applying problem-solving, critical thinking and analytical tasks to model that learning is also about process
· Add value to teaching and learning
· Make students thinking visible
· Be fair
· Be technically sound
· Valid for purpose
· Generate information that can be acted upon  
· Provides productive and usable feedback for all intended users
· Builds capacity for educators and learners
· Be part of a comprehensive and well-aligned system of assessments designed to support the improvement of leaning at all levels.
Critical to this is the intended use of the assessment information. A strong emphasis on the use of formative assessment will enhance the nature of learning and effectiveness of the teaching. This relies on the use of feedback in the assessment process. Feedback needs to be prompt, individualised, aimed at closing the gaps and establishing steps for future learning. Successful assessment for learning places an importance on the abilities of students to self- and peer –assess. Clearly identified success criteria for the learning, need to be developed, with students being trained in how to appropriately complete these methods of assessment. The review of learning content and process using these assessment techniques consolidates development and is a source of correcting misconceptions or misunderstandings. 
Dr Rosemary Hipkins has been deeply involved in the development of key competencies in New Zealand and in the way they challenge the nature of learning in schools.  She highlights the need to include students in the process of their assessment (Ministry of Education, 2007) if disposition development and lifelong is important. NZCER researchers developed a list of design features deemed important for such assessment. Assessment tasks are best when they involve:
· Learning that is clear to all involved
· Judging a performance and identifying growth in learning
· Tasks that are authentic and in meaningful and relevant contexts
· Criterion-referenced understandings clear to the learner and assessor
· Empowering students to further development
· Clear feedback on evidence to establish clear next steps for learning
· Several assessments being used to make overall teacher judgements
· Several people making judgements
· Collaborative processes in summative type assessment 
Including twenty-first century skills (as in key competencies) in assessment will cause change to traditional understandings and practices. These skills will need assessment in a range of contexts to ensure consistency of performance.  Assessment tasks will need to be developed so that they are engaging and motivating, and allow students to show what they know and what they can do. Howard Gardner suggests that assessment of these new skills needs to be done using new questions in order to evidence that the performance is not just remembered from a previous experience but indicates the student has the ability to truly understand. 
Hipkins (Ministry of Education, 2007) outlines learning logs or journals, learning stories, portfolios and rich tasks as being possible and appropriate ways to measure these new skills. These kinds of assessments offer meaningful, purposeful and authentic opportunities for students to express their dispositions, capabilities and explanations of process as a way of gaining insight into the knowledge, skills and attitudes they have developed. These techniques allow for greater reflection on the problem-solving, critical thinking, decision making and evaluation strategies the students have developed and that they can successfully use to make meaning of their wider world. Costa (in Hayes Jacobs,2010), concludes we need to shift the responsibility of evaluation to students – to help them develop the capacity for self-analysis, self-referencing, and self-modification. Assessment needs to, “shift towards having students learn to value feedback, to gather data about their own performance, and to become self-modifying in a journey of continuous learning.” As educators we need to find ways to use this information and our own interpretations to assess the wider range of skills students use and acknowledge them in formal qualifications that students achieve to evidence their abilities. 

Conclusion
Technology Education as a learning area is well placed to lead development into assessment of 21st century skills. Technology Education presents students with authentic and meaningful contexts to explore extensively student-centred and engaging connection to the nature of learning outlined in the sections above. Technology contexts invariably relate well to societal and groups of stakeholders’ needs offer projects of a collaborative or cooperative nature, require creativity and innovation, utilise digital technologies and embed societal and cultural awareness. The next consideration for the Technology community will be to clearly identify how assessment can be used to determine the skills and capabilities students use and how this can be reported to them and detailed in more formal qualification for future employers. 






