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Abstract

This paper has been written to explain the thinking behind the two ‘new’ strands (Nature of Technology and Technological Knowledge) that are currently under development for technology education in New Zealand as part of the New Zealand Curriculum Marautanga Project. The paper provides a brief overview of the research behind these strands, before explaining each strand and describing their identified components. We hope this will provide readers with information to see how these components form the basis for the draft levelled achievement objectives as presented in the Draft Curriculum: Technology Materials for Consultation Package (Ministry of Education, 2006). We then discuss how each strand can provide opportunities to support students in their development of a deep, broad and critical technological literacy. The paper concludes with a discussion of the work that needs to be done to support the implementation of the revisions and provides an indication of when initial support material can be expected.

Background

Technology education has had a growing presence as an essential learning area in the New Zealand national curriculum since the release of the draft technology curriculum in 1993. Many schools have successfully developed programmes focused around technological practice as based on the integration of the three original strands in Technology in the New Zealand Curriculum (Ministry of Education, 1995). Initiatives such as the Growth and Innovation Framework – Technology (GIF Technology) Beacon Practice Project provide examples of high quality technological practice-based programmes. Another indicator of this success is the growing number of students gaining achievement standards in technology across New Zealand Qualifications Framework (NZQF) levels 1-3, and in scholarship. Comments from the primary sector as part of the New Zealand Curriculum Project Stocktake also showed a high level of confidence in the implementation of the 1995 curriculum. Significant research-based guidance, focusing on technological practice, is now available to support teachers and teacher educators. (For example, Biotech Learning Hub at http://www.biotechlearn.org.nz/, Technology Exemplars, Techlink case studies and papers at http://www.techlink.org.nz, the 2004 SET Technology Special Edition, and the growing number of volumes in the Connected and Applications series published by Learning Media). 

What we have achieved in technology education over the past ten years in New Zealand is significant.  The suggested changes as communicated in the Draft Curriculum: Technology Materials for Consultation Package (Ministry of Education, 2006) are a reflection of what has been learnt as a direct result of this progress. The impetus for these changes came from the evaluative review work undertaken as part of the New Zealand Curriculum Marautanga Project. 

This review showed that relying on technological practice alone, often resulted in a shallow and narrow technological literacy that was unable to support the level of informed criticality the 1995 curriculum had aimed for. To redress this, it was argued in 2004, that there needed to be a stronger focus on the philosophical basis of technology and on identified generic technological knowledge (See Briefing papers - Compton, 2004; Compton & Jones, 2004). As a result, technology education was restructured around three new strands - Technological Practice, and the newly defined Nature of Technology and Technological Knowledge strands. These strands were still seen as working together to realise the aim of developing student technological literacy. However, the nature of this literacy had evolved to be conceptualized as deeper, broader and thereby more critically oriented than that underpinning the 1995 curriculum.

The Technological Practice strand pulls together the original three strands from the 1995 technology curriculum.  The draft achievement objectives developed to support this strand are based on understandings gained from classroom based research carried out in New Zealand over the last ten years. To support the development of the two new strands, the Ministry of Education funded a two year research project in 2005. This research is still in progress and will be completed in January 2007.

Overview of the Technological Knowledge and Nature of Technology (TKNoT) Research

The aim of the TKNoT research is to provide a sound understanding of technological knowledge and the nature of technology that will ensure a strong foundation for the revised technology curriculum to be released in 2007. The research sought to establish the key components of technological knowledge and the nature of technology and provide initial indicators of how these might progress. We thought it was important that this research should draw from a mutually informing mix of contemporary theory - from the philosophy of technology and technology education, the knowledge located in the New Zealand technology community of practice, and contemporary technology education practice via teachers and teacher educators. Key technology networks representing all significant technological sectors in New Zealand, (for example, biotechnology, engineering, food technology, control technologies, information and communication technologies, architecture, and creative design), were approached and individuals within these were identified to be research participants. These research participants included a mix of academic and practising technologists. Having access to international experts allowed us to discuss our developing ideas outside of the New Zealand context. This ensured the research outcomes were relevant to New Zealand but not so ‘insular’ as to render them invalid in the wider global context of which we are a part. Teachers from the primary, intermediate and secondary sector were also approached for comment throughout the research and their students were accessed in the later phases of the research to provide baseline data around the identified components. 

From the TKNoT research completed to date, three components of technological knowledge and two components of the nature of technology have been identified to sit alongside the three components of technological practice. Indicators of how each might progress across curriculum levels 1-8 were also drafted. These components and their draft indicators of progression have been reviewed by the Technology Writing Group and provided the basis for the technology development, including the levelled achievement objectives for each component, as presented in the Draft Curriculum: Technology Materials for Consultation Package (Ministry of Education, 2006). 

In the final phase of this research, these achievement objectives will be presented to the participant members of the technology community for discussion and feedback. At the same time, all teachers, teachers educators and the wider education sector is being asked to comment on the entire revised technology curriculum, as part of the Ministry of Education’s consultation process regarding the entire draft New Zealand Curriculum Framework. The remainder of this paper draws from the research findings to explain the ideas underpinning the two new strands, presents the identified components of each, and outlines how all the three strands work together to support the development of student technological literacy in New Zealand. We hope this will provide useful information for any readers wishing to provide feedback on the Draft Curriculum: Technology Materials for Consultation Package (Ministry of Education, 2006).

The Nature of Technology and Technological Knowledge Strands

This section of the paper is structured around the two new strands – the Nature of Technology and Technological Knowledge. Each section begins with a description of the strand, including an overview of the key ideas underpinning what the components have tried to capture. The suggested components are then identified, and a summary descriptor presented for each. A descriptor for the three components of technological practice can be found on http://www.techlink.org.nz/Components-of-Practice/descriptors.htm.

The Nature of Technology

This strand is focused on developing a philosophical understanding of technology as a domain, including an understanding of how it is differentiated from other forms of human activity, and how technological outcomes differ from other artefacts.  

Key Ideas

This strand rests upon a definition of technology as a purposeful intervention in the world, specifically designed to meet needs and/or realise opportunities.  All needs and opportunities can be described as focusing on the transformation, transportation, storage and/or control of materials, energy and information in some form. That is, technologies are developed in order to enhance human capability to transform, to transport, to store and to control. Not all technological practice results in technological outcomes.  Other outcomes of technological practice include such things as ‘no-go’ decisions, concepts, plans, briefs, and models. However, all technological outcomes are developed though technological practice. 

The creativity of technologists in their initial design concept exploration, and in the way in which they realise these concepts in a material sense, provides opportunities for them to push boundaries, critically reflect on past developments, and project into future possibilities. Technology allows space for ways of looking at the world differently in order to produce innovative solutions and provide mechanisms to extend human capability in ways which may well alter our perceptions of what it is to be human.

While technological practice is based upon the ‘best’ knowledge available to the technologist, it is important to understand there are always unknowns and unintended consequences when technological practice is undertaken and technological outcomes are realised. It is also important to recognise that technological practice, and its resultant outcomes, may have different value across people, places and times. This means that there is a strongly ‘normative’ element to technology that is based on the social and cultural morals and ethics of particular groups of people within specific environments and eras. Therefore, while ideally technology can be thought of as seeking to enhance human capability, in practice, not all technological outcomes are universally beneficial or useful, particularly when viewed through a historical lens or from multiple perspectives as differentiated by social/cultural/political positions. Examples of this can be found in many of the technological transfers of the past whereby technological outcomes developed for the ‘first world’ were inappropriately transplanted into ‘third world’ countries as aid.

This view of technology is termed a sociotechnological stance.  Previously perceptions of the relationship between technology and society ranged from a view that technology determined social change (technological determinism) to a view that people have complete control over the way technologies develop (social shaping). Recent research has shown that the interaction between technological and societal development is far more complex and inseparable than either of these two views would suggest and always involves a historical or ‘time and place’ dimension. This is clearly evidenced in the current focus on sustainability, which has led to an increased awareness of, and indeed pressure for (both from public opinion and legislative codes) ensuring the efficient use of resources and that appropriate ‘end of life cycle’ disposal strategies are taken into account as part of a technological outcome’s design. Today technologists show an increasing understanding of the need for their outcomes and their practice, to take account of the specific needs of the wider social and environmental matrix in which they are working. For example, the balancing of profit making against ‘social good’ is a recurring theme in many contemporary technological developments. 

Part of developing a philosophical understanding of technology is the development of an understanding of the nature of technological knowledge. Technological knowledge exists as socially constructed understandings that are accepted by those experts in the field at a particular time. However, it can be considered to differ from knowledge from other domains because of its ‘epistemic’ basis. That is, the basis upon which experts validate or ‘measure’ the worthiness, or not, of new ideas put forward. Technological knowledge is validated by a relevant community of technologists by its ability to support successful function. This validation can be contrasted with knowledge from other domains. 

For example, science knowledge is validated by a relevant community of scientists by its ability to provide the most successful explanation. This epistemic difference reflects the difference in the purpose of the two domains. That is, the purpose of technology is to intervene in the world, whereas the purpose of science is to explain the world. Recognising the increasingly interdisciplinary nature of technology requires technologists to engage in more integrative forms of technological development, where collaborative activity between people and disciplines is becoming more critical for success. Technologists need to recognise the differences between knowledge in the disciplines they are working across, and establish the value of each within particular settings. Such awareness and collaboration requires technologists to engage in constructive debate, carry out informed prioritisation and employ sophisticated strategies for decision making within their technological practice.

Technological outcomes result from technological practice and are defined by the fact they have been designed by humans to exist as material products or systems to perform an intended function. The term ‘proper’ function is used to describe the designer’s intended function. While all technological outcomes are designed to function in a particular way, some technological outcomes may be successfully employed for ‘alternative’ functions by end-users. This ‘alternative’ use may in turn result in the development of new technological outcomes, or the modification of the original outcome to optimise the ‘alternative’ function. 

In this situation the ‘alternative’ function of the original outcome becomes the ‘proper’ function of the newly designed outcome. The close relationship of a technological outcome with its end-user again illustrates the social embeddedness of technology.  The concept of ‘alternative’ function is completely different to that of ‘mal-function’. Mal-function refers to a situation where the technological outcome does not carry out its ‘proper’ function successfully.

It is important to realise that the ‘material’ technological products and systems, (being technological outcomes),  include those which exist in a virtual sense as well as the more familiar tangible objects we often associate with technology. The criterion of ‘materiality’ is therefore met as long as the product or system is comprised of matter, as opposed to a concept or idea. The relationship between technological products and systems can be complex. In many ways it depends on the way in which you frame your analysis.  For example, a cell phone could be described as a technological system, which is made up of interconnected technological products.  Alternatively it may be described as a technological product where the internal system is treated as a ‘black box’. ‘Black box’ in this context refers to a means of representation that makes visible the inputs and outputs of a system, without showing any of that system’s inner workings. The cell phone as a technological product can also be identified as a part of a more complex communication system that may incorporate a range of other technological products and systems, alongside non technological systems and components. A feature of technological products and systems is their highly integrative nature. That is, they are often intimately connected to other entities (including natural artefacts and people) and systems (political, social, cultural etc).

All technological outcomes can be described in terms of an inter-related dual nature. That is, their physical and functional nature. The physical nature of a technological product refers to its properties (such as size, shape, colour, chemical or electronic composition), whereas it’s functional nature refers to what it can do or how it functions. The physical nature of a technological system refers to the way the components are connected while its inputs, outputs and transformatory processes are its functional nature.  The physical and functional nature of any technological outcome is never pre-determined as a 1-1 relationship.  That is, there could be many physical natures leading to a particular function and many functions that a particular physical nature could fulfil. An exploration of the relationship between the physical and functional nature of a technological outcome provides a useful analytical tool for establishing the fitness for purpose of a technological outcome during development. It also provides an analytical tool for interpreting existing technological outcomes and understanding their past, contemporary and possible future impacts. 

Components of the Nature of Technology

In recognition of the above discussion, the two components identified for this strand are: 
· Characteristics of Technology

· Characteristics of Technological Outcomes.

Descriptor for Characteristics of Technology

Technology is a purposeful intervention-by-design human activity that can result in technological outcomes that impact in the world. Technology provides potential to enhance the capability of humans to transform, store, transport and control materials, energy and information.  Technology uses and produces technological knowledge. Technological knowledge is aligned to function and validation occurs within technological communities when it is shown to support successful practice. Technology is historically positioned and inseparable from social and cultural influences and impacts. Contemporary technological practices increasingly rely on collaboration between people and disciplines.  

Descriptor for Characteristics of Technological Outcomes

Technological outcomes are material products and systems developed for a specific function through technological practice. Technological outcomes have an interrelated physical and functional nature allowing them to be interpreted when embedded in their social and historical context. Technological outcomes vary in their specificity of function. The designer’s intended function is called its ‘proper’ function.  ‘Alternative’ functions are those functions that are evolved by end-users in ways not intended by the developer. Mal-functioning technological outcomes can impact on people’s views of technology and acceptance of high impact innovations. A technological outcome is evaluated in terms of its fitness for purpose.

Technological Knowledge
This strand is focused on developing key concepts of technology that are generic to all technological endeavours. These concepts should be understood by all students irrespective of the specific contexts they may be studying and/or technological practice they may be undertaking. Context-specific technological knowledge and skills that are identified as important for students to understand or be able to perform in order to engage in a specific learning context are critical in technology.  These should be brought in to technology programmes in addition to the generic technological presented in this strand. 
Key Ideas

Technological modelling is a key concept in technology and can be differentiated into two related forms - functional modeling and prototyping. These forms are based on the purpose and timing within the development of a technological outcome. Technological modelling is critical in the exploration of influences on technological outcomes and their impact in the world as technological developments move from conceptual ideas through to fully realised and implemented technological outcomes. 

As Figure 1 illustrates, the designer’s influence on the impact their work will have in the world decreases as development work proceeds. At the transition phase, where the design idea is first realised as a technological outcome in its material form, the designers influence declines significantly. In contrast, the impact of the design concept increases as development proceeds towards its realisation. At the transition phase, this interventionary impact increases significantly. Impacts in the world include both beneficial and harmful impacts, such as environmental, social, economic, and political benefits or costs. The transition phase should be viewed as a critical decision point in any development, for once realisation of an outcome has occurred, there is no going back. However, any future development work can of course be subsequently halted, or directions changed.

Figure 1: Technological Modelling in Technological Development


Functional modelling is used to enhance risk mitigation by providing the means to minimise the unknown or unintended consequences of possible technological outcomes. Functional modelling allows for the exploration and evaluation of the design concept in order to make justifiable decisions regarding its future development. These decisions take into account such things as known specifications, material and technique suitability, as well as historical and socio-cultural factors prior to the technological outcome being realised in the material world. At this point of technological practice, there is a strong focus on go/no-go type decisions. If the decision is to proceed, the result may be to revise the design concept or move on to the next stage of outcome realisation as appropriate. Functional modelling is sometimes called test or predictive modelling, or animatics or mocks. Functional modelling should be used extensively in the early stages of technological practice, when scenarios for purposeful intent are being developed and ‘what if’ questions are posed and explored. Early stages of functional modelling often employ ‘guestimation’ as based on similarities and/or analogies to other ‘known’ situations or developments. Functional models allow for iterative designing through ongoing model testing, evaluations and refinement. The ‘better’ the functional modelling, the greater confidence a technologist can have in the potential for more positive than negative impacts in the world. Functional modelling reduces the waste of resources that can often occur if technologists rush too quickly to the realisation phase and rely on a more ‘build and fix’ approach to technological development. 
In contrast, a prototype represents the next phase of development where the outcome is now a realised intervention in the world. At this point of realisation, it has had a significant ‘impact in the world’, purely by the fact it exists. The purpose of prototyping (or prototype modeling) is to inform subsequent development decisions as based on the evaluation of the technological outcomes’ performance against those specifications driving its development. It also allows for a greater level of exploration of unintended consequences/impacts as new information from wider stakeholders is accessed. As with functional modelling, decisions from prototyping can again result in go/no-go decisions. If the decision is to proceed, this may result in a range of subsequent actions from a return to design concept, to less dramatically modifying or refining outcomes. Prototyping therefore provides the means to trial and optimise both the technological product/technological system’s ‘fitness for purpose’. Specific methods of prototype modelling are validated by different communities. Codes of standards and/or measures of acceptability should be utilised in such procedures. Prototyping for the purpose of testing scale-up opportunities can be explored in appropriate situations, and will provide key information regarding decisions around ongoing or multi-unit production and marketing for commercial purposes, as appropriate.
The modes of representation used in technological modelling will vary depending on the stage of development. They range from conceptual modes to 3-dimensional mockups in functional modelling to functioning outcomes in prototyping. Functional reasoning provides a basis for exploring the functional potential of the design concept. That is ‘how to make it happen’, and the reasoning behind ‘how it is happening’ in prototyping.  Practical reasoning provides a basis for exploring more social aspects (moral and ethical) surrounding the design concept and outcome trialling. That is the reasoning around decisions as to ‘should it happen’. In this way, practical reasoning provides a framework or rational structure to justify what ‘ought’ to happen. 

Employing both these types of reasoning as part of technological modelling ensures that a holistic evaluation of a technological outcome’s potential and actual ‘intervention into the world’ is undertaken.  

As discussed in the Nature of Technology strand, the defining aspect of a technological outcome is that it has been designed to exist for a particular function.  Technological outcomes are further categorised as material products or systems. Understanding the relationship between the physical and functional nature of specific technological products and systems allows for the development of generic technological knowledge that underpin all technological products and/or systems. 

Technological knowledge underpinning technological products focuses on the use and development of materials as the foundation of product development. The properties of materials need to be understood in relation to their performance properties and this knowledge will underpin deeper understandings of material formulation, manipulation, and transformation. The contemporary field of material technology is crossing many traditional disciplines and is showing increasingly diverse and exciting possibilities for material performance, and technological product function. For example, smart materials and nanotechnology would provide interesting contexts for the exploration of the relationship between material and performance properties. An exploration of the impact of material use and new material development on product life cycles will be important in supporting a technological understanding of sustainability in terms of technological products and future developments.
Technological knowledge underpinning technological systems focuses on such things as inputs/outputs, control and transformatory processes. The concept of the ‘black box’ is important in understanding technological systems. As outlined above, a black box can be thought of as a representation of a component within a technological system that is reduced to inputs, outputs and a non-disclosed transformatory process or series of processes. There are advantages and disadvantages in adopting a black box approach when working with and understanding technological systems. An advantage is that it can provide an opportunity for complex systems to be explored and understood in a holistic sense. However, a significant disadvantage is that the detail of what is ‘lost’ or ‘hidden’, and therefore not understood, may pose problems in system modification and/or development. It may also result in a loss of empowerment for the end-user, particularly should any mal-function occur or when troubleshooting or repair work is required. An exploration of ideas such as redundancy and reliability within technological system design and performance will be important in supporting technological understandings of the operating parameters. Technological systems are often represented in symbolic ways to communicate their components and function. While there appear to be some generic symbols associated with systems, such as arrows to denote direction, it is important to understand that specialised languages exist and are central to the development and communication of technological systems. For example visualisations can be represented using communication technologies (e.g. computers) in order to explore and understand relationships between components of systems and/or between systems. Different technology communities often supplement/modify generic symbols as part of more specialised diagrams/representations. 

Components of Technological Knowledge

In recognition of the above discussion, the three components identified for this strand are: 
· Technological Modelling 

· Technological Products

· Technological Systems

Descriptor for Technological Modelling

Technological modelling includes functional modelling and prototype modelling. Functional modelling serves to explore the feasibility of a design concept for a yet-to-be-realised technological outcome. Prototyping serves to explore the fitness for purpose of the technological outcome itself. Both are key tools in technological practice that support informed predictions of possible and probable consequences of proceeding, and therefore underpin justifiable decision making.  Technological modelling is underpinned by functional and practical reasoning.  Functional reasoning provides the reasoning behind ‘how to make it happen’ and practical reasoning provides a focus for answering ‘should we make it happen’ questions.  The results of technological modelling may include termination of the development in the short or long term, a continuation of development as planned, or change or refinement of the design concept or technological outcome. 

Descriptor for Technological Products

Technological products are material in nature and exist in the world as a result of human design.   Understanding the relationship between the properties of materials and their performance capability is essential for understanding and developing technological products. Technological knowledge within this component will include the testing of materials to determine appropriate use to enhance the fitness for purpose of technological products. It will also include understandings of new materials formulation and their potential impacts on future product function. The impact of material use and development on product life cycles will also be important in understanding sustainability.
Descriptor for Technological Systems

Technological systems consist of interconnected components designed to work together to control the transformation of materials, energy and information. Understanding how the components work together is as important as understanding the nature of the individual components. Key concepts of technological systems are input, output, transformation, and control. Complex technological systems involve integrated sub-systems. Redundancy and reliability within technological system design and performance will also be important in understanding technological system operating parameters. The concept of a black box is useful in understanding complex systems. Technological systems are represented and communicated using specialised languages. 

How the Strands Link to a Deep, Broad, and Critical Technological Literacy

The Technological Practice strand provides a basis for students to undertake their own technological practice within a specific setting and reflect on the technological practice of others. This strand allows for the development of capability in technological practice, and an experiential base for developing more generic understandings of the nature of technological practice. Students will develop their capability in the three identified components of technological practice - brief development, planning for practice and outcome development and evaluation.  These experiences will allow students to gain a sense of empowerment as they undertake their own technological practice to find solutions to identified needs and/or realise identified opportunities. It will also provide opportunities to embed the philosophical ideas from the nature of technology and generic technological knowledge as appropriate, in order to better inform their practice.
The Nature of Technology strand provides a basis for the development of a critical understanding of how technologies intervene in the world, and that technological developments are inevitably influenced by historical, social and cultural events.  Students will be able to develop a philosophical view of technology through the two identified components of the nature of technology – characteristics of technology and characteristics of technological outcomes.  Such understandings will provide opportunities for informed debate about contentious issues and the complex moral and ethical aspects that are involved.  This strand also provides opportunity to examine the fitness for purpose of technological outcomes in the past and to make informed predictions about future technological directions at a societal and personal level. Such philosophical understandings are essential to the development of a broad and critical literacy for New Zealand students. 

The Technological Knowledge strand provides a basis for the development of key generic concepts underpinning technological practice and technological outcomes. These concepts will allow students to understand evidence that is required to defend not only the feasibility of a technological outcome, but also its desirability in a wider societal sense. Students will be able to develop technological understandings that underpin the three identified components of technological knowledge – technological modelling, technological products, and technological systems. The focus on functional modelling will allow students to develop an understanding of simulated environments as compared to ‘real’ environments. This differentiation will allow them to fully appreciate both the power and limitations of functional modelling, thus reducing the propensity for students to take a ‘build and fix’, (or not), approach in their own technological practice. Gaining a better understanding of prototyping will provide a better sense of why this is important, as well as how such modelling can enhance any technological outcomes they may develop as part of their own technological practice. Knowledge underpinning technological products and technological systems, and the relationship between the two as technological outcomes, will also enable students to infuse their technological practice with a higher level of technological understanding. 

Studied together over a programme of work
 these three strands should provide students with experiences of a rich and varied nature within which they can develop a deep, broad and critical technological literacy. It is too early to discuss the specific nature of progression underpinning the two new strands as New Zealand classroom-based research has yet to be undertaken. However, it is hoped that the draft achievement objectives will provide the basis for such trialling in the near future. The fundamental intent of the revisions in technology is to ensure that by the end of compulsory schooling, all students should have developed a level of technological literacy that will enable them to live as informed citizens in what ever society the future offers. As part of this, students should be neither fearful of technology, nor blindly accepting of its lead. Rather they should have developed a critical eye with regards to this ‘interventionary force’, and an informed basis from which to make personal, and when required, social decisions for optimising the future for all. As students move into senior secondary programmes in technology, the nature of this literacy should become increasingly specialised in order to support students as they enter technology related careers or go on further to become technologists themselves. 

Conclusion - Future Support
The changes suggested above are recognised as an extension of current classroom practice in technology education in New Zealand. It is important to note that value of good classroom practice already in place supporting technological practice will be maintained, and in fact enhanced, under the revisions suggested in the Draft Curriculum: Technology Materials for Consultation (Ministry of Education, 2006). However, the additional philosophical and technological understandings now suggested for inclusion within technology programmes will require teacher and teacher educator support. The TKNoT research will provide further explanation of each of the components identified in the new strands, along with examples from New Zealand’s history of technology and contemporary technologists’ practice. Research findings regarding students’ intuitive ideas about the identified components will also be provided. This information will be critical in providing diagnostic tools to support formative interactions during the delivery of learning experiences. The TKNoT research will also draft a matrix of indicators of progression to validate and support the achievement objectives developed to date. All of these findings will be available to support the technology education community when the new curriculum is released in 2007. In addition, newly developed Techlink case study material will be soon be analysed in terms of the new components of the Nature of Technology and Technological Knowledge strands, and these can be expected to start appearing progressively on the site over 2007 and 2008. These will be similar in nature to the case studies of technological practice already available on Techlink which have been analysed in terms of the components of technological practice – see http://www.techlink.org.nz/case-studies/Technological-practice/index.htm. 

While the TKNoT research does not have time to trial the draft achievement objectives in classrooms, we are hoping that this will become a focus for future technology education research in order to fully develop the progression inherent in the achievement objectives and to develop the underpinning indicators of progression to the level of those currently available to support the technological practice components. These matrices are currently available at http://www.techlink.org.nz/Components-of-Practice/index.htm. These indicators have been developed over the last five years and it would be reasonable to suggest that the development of similar research-informed indicators for the nature of technology and technological knowledge components would take at least two years. Research into appropriate pedagogical strategies to support learning in these strands, and support the development of technological literacy across all three strands, will also need to be undertaken prior to these strands being made mandatory. Lessons learned from the experience of implementing the 1995 technology curriculum, clearly show the importance of clear and consistent guidance and ongoing coherent and comprehensive support material. We look forward to this being given priority as part of the overall support provided by the Ministry of Education for the implementation of the revised curriculum.
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Prototyping: to test fitness for purpose of the technological outcome – undertaken to establish defendable case for further development (or not) of the technological outcome.
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Functional modelling: to explore and evaluate feasibility of the design concept - undertaken to establish defendable case for further development (or not) of the design concept.









































� For a discussion of programmes ideas based on these three new strands, see the complementary paper on �HYPERLINK "http://www.tki.org.nz/r/nzcurriculum/draft-curriculum/technology_e.php"��http://www.tki.org.nz/r/nzcurriculum/draft-curriculum/technology_e.php� - Compton and Harwood, (2006) Discussion Document: Design Ideas for Future Technology Programmes.
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