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Introduction 
 

In this position paper, I will look at some of the important issues regarding the theorising of 

knowledge, concepts of knowledge, knowledge differentiation and the New Zealand 

Technology Curriculum. I will explore some ideas related to situated cognition and the 

construction of knowledge. I will then move on and focus on some issues related to the 

generality of learning and the context -dependency of learning.  In the fourth place, we will 

look at curriculum theory in relation to developing Technology Curricula. Lastly, we will 

explore the implications for Technology education in New Zealand based on different 

global Technology Curricula perspectives. I will use my own experience as a Technology 

teacher (Design and Visual Communication-secondary school) to evaluate and critique 

curriculum matters as I interpret them.  In addition, after completing the paper, I ask a 

relevant practical question and I endeavour to answer it by providing a typical Design and 

Visual Communication design brief for secondary school students (17 year olds):  

“So, what could a typical design brief look like for a 17 year old DVC (Design & Visual 

Communication) student in secondary school, when considering the discussion in this 

paper?” 

 

https://soundcloud.com/williamv-85893555/learning-and-curriculum-in-technology-

education-pub-w-van-zyl-2016-sound-file-audacityfinal 

https://soundcloud.com/williamv-85893555/learning-and-curriculum-in-technology-education-pub-w-van-zyl-2016-sound-file-audacityfinal
https://soundcloud.com/williamv-85893555/learning-and-curriculum-in-technology-education-pub-w-van-zyl-2016-sound-file-audacityfinal
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Referent-centred, and problem-centred knowledge in Technology 

Education. 
 

Bereiter (1992) distinguish between two types of knowledge:   

a)     Knowledge organised around referents and 

b)    Knowledge organised around problems.   

He makes the following statement:  “Schooling, whether traditional or progressivist, has 

tended to emphasise organised around referents” (Bereiter, 1992, P338). 

He further describes the two types of knowledge (in the western culture) as follow:  “there 

is knowledge about this and that, and there is know-how”.  The former is sometimes called 

“content” and the latter “process” or sometimes, “skill”. Cognitive psychologists make the 

same distinction and refer to declarative and procedural knowledge. 

 

In hindsight looking at my own schooling (1964 - 1976 South Africa), it is true that I was 

educated within a mostly referent centred curriculum system.  To this day, I can remember 

some formulas (Mathematics / science) and concepts.  I have used much of it to solve 

problems over the years—practical applications were modelled. Subjects were mostly 

referent-based.  

 

My experience regarding the theory of knowledge is as follow. Skills or “know how” is 

learned by “doing things”.  The Technology Curriculum should allow students to explore 

more “freely” (experiment).  Solving problems create and stimulate a “thinking and creative 
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mind”.  We have to move beyond the typical technology algorithmic procedures –that 

means allowing more freedom to the student. Developing the basic Technology 

terminology, of course, is crucial, and should not be neglected—it forms the foundation.  

 

 

Education and thinking:  a brief overview.  
 

Glaser (1993) shows that knowledge and learning have developed cumulatively through 

 S - R formulations, Gestalt concepts, information - processing models, and current 

knowledge based conceptions.  With the explorative study of cognition research and 

development of education in Technology, we can now move to a new level of application.  

Teaching “thinking” is a skill that is required in the modern technological world which we 

live in. Cognition, the study and application of the field of knowledge, are profoundly 

influenced by the way we learn and teach Technology. The challenge is to create an 

environment where thinking skills can be developed. As students acquire knowledge and 

skill, the “higher” order of interrogation, inquiry and exploration should be encouraged.  It is 

these processes that empower individuals to think and to reason.   

 

The implications for teaching Technology here is that the teachers and students should be 

trained to explore the creative possibilities available and engage students to actively get 

involved in problem-solving.  Teachers should understand the cognitive processes 
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involved and apply their knowledge accordingly.  More freedom should be given to 

teachers and students to explore and find solutions. 

 

Discussions: the use of extended problems. 
 

“In studies investigating why Japanese students do so much better in Maths than 

Americans, one major difference in pedagogy has been noted” (Bereiter, 1992,p 354).  

Where Americans do 20 to 30 short problems the typical assignment for Japanese 

students is a single problem, which they then spend much of the class period discussing it. 

 

Sometimes, because of large classes and the time constraint on teachers in New Zealand, 

it is difficult to spend additional time discussing problems.  I also think that small and large 

group activities are underdeveloped. It can be quite a challenge to the teacher to get some 

students (teenagers) to talk.  

 

Discussing problems prompt students and teachers to think more deeply about the 

problem and possible solutions.  In the same way, I would like to comment on the possible 

lack of time available to discuss curriculum matters within departments and cross-

curricular implementations in school. It is common to spend too much time on general 

school meetings and less time on the specific subject matter, knowledge, planning, and 

strategy. 
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Conceptual knowledge: Constructivism and Schemata. 
 

“When concepts are introduced in school, they are not transmitted to students, but 

students will attempt to fit them into the models or concepts they currently have” 

(McCormick, 1997, p. 148).   

 

I have experienced that when I give a problem or design brief to secondary school 

students, they would not start at the beginning of the technological cycle, but everyone 

would start at a completely different point in the cycle. For example, some students would 

start with research, some would start with generating ideas, and some would discuss their 

ideas with a friend, and so on. The most success was obtained by ‘letting go’, allowing 

students to start where they want to. It means allowing students to do their ‘own thing’. It 

seems as if students will draw on their past experiences mainly to try and solve the 

problem or design brief.  By leaving the students to do their “own thing”—drawing on their 

own experience—the assignments are more successful and more enjoyable to them. It 

allows students to work within their own chosen context and level of 

experience/knowledge. For example, in designing a sustainable restaurant (Y12 

Graphics/DVC) one student started off by designing an Art Nouveau door and the other 

started off with the menu for the restaurant. Every single student takes a different course 

of action and starts at a different place.  Students solve problems and build knowledge on 

their current experience. 

Situated Cognition—learning and enculturation. 
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The collaborative process within a community of practice—for example, a group of Design 

and Visual Communication students—has huge benefits on the ‘culture’ of the group. 

Brown, Collins and Duguid (1989) sum it up very succinctly:    

“Given the chance to observe and practice in situ the behaviour of members of a culture, 

people picks up relevant jargon, imitate behaviour, and gradually start to act in accordance 

with its norms” (Brown, Collins & Duguid, 1989,p. 34).  

They (Brown, et al, 1989) continue to explain how the negotiations (collaboration) changes 

and shapes the culture of the specific group or community of learners. Teachers should 

consider the possible ‘group culture’ when combining and choosing members of a group to 

solve design problems. For example to combine biologists, scientists and mathematicians 

with artists, historians, linguists, and so on will have a significant effect on the design 

culture of the group.     

“The activities of a domain are framed by its culture. Their meaning and purpose 

are socially constructed through negotiations among present and past members” 

(Brown, Collins & Duguid, 1989, p. 34).  
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Screenshot: YouTube: See how engineers, scientists and biologists work together 

[collaborate] to find solutions for problems. For hundreds of years, scientists have been 

poaching design ideas from structures in nature. Now, biologists and engineers at UC 

Berkeley are working together to design a broad range of new products, such as life-

saving milli-robots modelled on the way cockroaches run and adhesives based on the 

amazing design of a geckos foot. QUEST visits their labs to find out what's so special 

about these crawling and scaling animals. Link: https://youtu.be/JnBkbaFsZOY 

 

Brown (et al., 1989) used word problems in Maths as an example of “authentic” 

(purposeful) activity.  The way in which these problems are presented reflects the “culture” 

of Maths for instance.  Questions which arise for Technology Education in situated 

cognition are:  Do we teach Technology in a national or global context?  Do we teach 

Technology within the teenage culture?  To what extent do we include all cultures/ethnical 

groups (E.g. New Zealand’s multi-cultural community)?  Are contemporary indigenous 

Maori and Pacific Island concepts included (NZ context)? Do we allow for male, female, 

bisexual, homosexual situations into our teaching?  

In my opinion, we have to open up the options to students so they can freely explore and 

be motivated by current events as displayed on the internet, in newspapers, in magazines 

and in books.  It is the task of teachers, educators and curriculum designers to be aware of 

this “worldwide culture” (globalisation) and incorporate a global perspective into teaching 

and learning.   

  

https://youtu.be/JnBkbaFsZOY
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Cognitive apprenticeships—collaborative learning.    
 

Brown (et al., 1989, p. 37) comments that: “Very few students get the opportunity to see 

their teachers engaged in Mathematical practice, yet the students are expected to 

understand the nature of that practice”. 

 

In Technology, I have learnt that if the teacher makes a mock-up or model in advance as 

an example to students, the teacher ‘models’ and ‘leads’ the way. It is not the same when 

teachers display a picture or sketch of a model without modelling the way. Students 

scrutinise the project, make assumptions, evaluate and strategises first, before embarking 

on their own project.  When teachers illustrate the algorithm (Technological Cycle) to 

students, it opens up possible solutions to students because they explore more options 

(research) before they start to find a solution.  This is an excellent example of context 

bound theory.  Students see the teacher in context solving the problem in his/her unique 

way. Students should be encouraged to attempt to solve problems in their own unique 

way. 

 

Collective problem solving (collaboration) and group work could be used more frequently 

in Technology Education.  Brown (et al. 1989), points out the value of such a practice.  In 

my opinion, I think we have to take another look at implementing group tasks and group 

activities in Technology. Teachers also have to analyse and assess the design and layout 

of our current learning spaces (classes, workshops, laboratories and workrooms, etc.).  Do 

they enhance collaborative learning?  The layout and positioning of chairs, tables, work 
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benches, computers, and machinery and so on should be considered.  Maybe other fields 

like environmental psychology, work-space research, and Sociology could be consulted.  

Many classrooms are designed and configured in the typical ‘individual focused layout’ as 

we know it. Schools require a classroom of the future to support new ways of teaching. I 

suggest that classrooms have spaces for intensive individual learning, as well as 

alternative areas that encourage and facilitate group work. It is the interplay between 

individual activity and collaborative tasks that improve teaching and learning. However, 

teaching and learning spaces do not fall within the scope of this paper. 
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M a k o w h a i  S c h o o l ( 1 9 0 9 ) — N e w  Z e a l a n d .  

It looks like two classes sharing the one room. Some of the students are facing the rear, 

where the black board says "I can do it if I try". Students facing the front are writing or 

drawing on slate boards. When thinking about the typical arrangements (layout) of desks 

and chairs in a classroom, not much has changed over the past 100 years. 

Photographer: Denton, Frank James, 1869-1963.Source: Alexander Turnbull Library, 

Wellington, New Zealand. Credit: National library New Zealand. 

http://natlib.govt.nz/records/23196166 
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Situated Cognition: apprenticeship 
 

Vygotsky’s (1962; 1978) as cited in Hennessy (1993, p. 11) identifies key issues in the 

disjunction between classroom learning and cognition in practice. I will discuss two of them 

here.   

“It is now widely recognised that most adults and children spontaneously invent their own, 

reliable mathematical procedures, and they rarely use the standard written methods 

outside school (Fitzgerald, 1985; Shuard, 1986b, p 5).  

In my experience in the classroom (Technology and Graphics/DVC), I would like to confirm 

what Fitzgerald and Shuard says.  When students are given a task they will listen, look 

and interpret the problem in their own personal way.  They could discuss it with a friend or 

in a group, but will spontaneously start building on their own ‘knowledge and past 

experience’. From this premise, they will endeavour to invent their own method to solve a 

problem, or develop their own strategy to solve a design brief. 

 

In a classroom with computers, I have noticed what Howe (Et al.,1991), cited in 

Hennessey (1993, p. 11), explains:  “Current work on computer-supported learning shows 

that tasks which encourage joint decisions not only can promote conceptual change but 

they can even improve learning outcome on subsequent individual tasks”.  The fact that 

students can access information very easily and access video, podcast, 2-D and 3-D 

images, as well as text in their search, has a huge effect on the outcome of a task. The 

fact that students have the freedom to collaborate in class, using the internet and making 

joint decisions within their groups, contributes to more successful teaching and learning. 
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For example (DVC classroom):  Year 10 students (boys) had to design a submarine in 

Graphics (Design and Visual Communication).  Some of the students (about 15 years of 

age) searched images on the internet and found some German drawings of U-boats.  They 

copied the drawings and translated the German language by using the Google 

translate/dictionary tool on the internet; they were able to use the work drawing 

information, interpreted it, and applied it to their own design work (Google Sketch-up). The 

fact that they had the freedom to move around in class and looked at one another’s work 

and discussed it promoted conceptual change and development around design for the 

individual students.  
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Above image: German submarine (u-booten) drawings. Credit: http://tvre.org/en/torpedo-

fire-control-system-on-german-u-boats 

List of components of the ‘u-booten’: 

Bridge: 1 The bridge aiming column UZO (U-Boot-Ziel-Optik) 

  2 Torpedo launch lever (T-Abfeuerschalter) 

    

Conning 

tower: 

4 UZO target bearing transmitter 

  5 Attack periscope target bearing transmitter 

http://tvre.org/en/torpedo-fire-control-system-on-german-u-boats
http://tvre.org/en/torpedo-fire-control-system-on-german-u-boats
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  6 Torpedo data computer 

  7 Target follow-up switch (Blauschalter) 

  8 Torpedo launch lever (T-Abfeuerschalter) 

  9 Torpedo tubes control lamps 

  10 The UZO heating control box 

    

Control room: 12 Sky periscope target bearing transmitter 

  13 Target follow-up switch (Blauschalter) 

  14 Aiming subsystem control box 

  15 Aiming subsystem fuse box 

  16 Main distribution box 

  17 Torpedo firing subsystem control box 

  18 Torpedo firing subsystem fuse box 

  19 Timing control box 

  20 Gyro-compass 

    

Forward 22 Gyro-angle receiver (T-Schußwinkelemfänger) 
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torpedo room: 

  23 Torpedo firing subsystem distribution box 

  24 Torpedo tubes control lamps 

    

E-motor room: 26 Rotary machine amplifier (GV-Aggregat) 

  27 Gyro-setting subsystem fuse box 

  28 Gyro-setting subsystem control box 

  29 Rotary converter powering the torpedo fire control system 

  30 Aiming and TDC subsystems fuse box 

    

Aft torpedo 

room: 

32 Gyro-angle receiver (T-Schußwinkelemfänger) 

  33 Torpedo firing subsystem distribution box 

  34 Torpedo tubes control lamps 

 

Credit: Torpedo fire control system on German U-Boats. http://tvre.org/en/torpedo-fire-

control-system-on-german-u-boats 

 

http://tvre.org/en/torpedo-fire-control-system-on-german-u-boats
http://tvre.org/en/torpedo-fire-control-system-on-german-u-boats
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Photo 5. Oberbootsmann Heinz Webendörfer operates the torpedo data computer in U 

564’s conning tower. Credit: Torpedo fire control system on German U-Boats. Credit: 

Torpedo fire control system on German U-Boats. http://tvre.org/en/torpedo-fire-control-

system-on-german-u-boats  

http://tvre.org/en/torpedo-fire-control-system-on-german-u-boats
http://tvre.org/en/torpedo-fire-control-system-on-german-u-boats
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Submarine designed on Sketch-up illustrated by Afif Zainudden (age of designer 

unknown). This design is Included for illustrative purposes only-no relation to DVC 

students. It was uploaded to YouTube on January 2, 2012. https://youtu.be/bAYoCpmIiNs  

 

 Johnson and Thomas (1992) as cited in Hennessy (1993, p. 10) comments on 

apprenticeships as follows: “Teachers need to act like technologists. They need to solve 

unfamiliar problems for students and not be afraid to make errors or have difficulties 

finding solutions.  By serving as a role model, technology teachers can show students how 

to collect and use information to solve technological problems and help them realise that 

not all problems have straightforward solutions”. 

 

https://youtu.be/bAYoCpmIiNs
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Dispositional theory of thinking (generality vs. context bound). 
 

Dispositions are often considered to be a matter of motivation.  However, defined here is 

an expanded concept called Triadic Dispositions which emphasise:  a) inclinations, which 

may reflect motivation, habit, policy or other factors; b) sensitivity to the occasion; and c) 

abilities themselves (Perkins, 1993). Perkins gives an account of the dispositional theory of 

thinking that honours the motivational, perceptual, and affective dimensions of 

behaviour—it makes connections to both research and contemporary education.  Perkins 

reasons that a general approach to good thinking is essential.   

 

Motivation, perception and affection play a crucial role in Technology and teaching in 

general.  The role of relationships between teacher—student, parent/caregiver—student, 

and student—student, are of vital importance.  In my opinion both schools of thinking 

(generality and context bound) should be considered and combined to make the  teaching 

of Technology as a subject successful. Example:  Students who are disruptive and not 

focused on schoolwork can be engaged by establishing a teacher-student relationship 

(affection). For example motivating disengaged students to do artwork and design work 

with graffiti and ‘bombing’ techniques.  I have used graffiti art design briefs very 

successfully with disengaged students.  Students create graffiti art online and then use the 

computer aided drawing programme (Google Sketch-up) to design buildings, skate parks 

etc. with graffiti artwork displayed on the buildings. Students import their artwork and paste 

it onto the walls of the buildings.  These students engage in these activities because it is 

situated in their “frame of reference” (experience & interest). 
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Technology Curricula: the past and its influence in the future 
 

Both teachers and pupils are sometimes not sure about what counts as Technology. The 

World Council of Associations for Technology Education (W O C A T E) has the objective 

to develop a “technological literacy”.  It includes and embraces social relations as well as 

technique—this is quite a daunting task. Technology as a relative “new subject” needs 

defining within different national and global frameworks. Research is being done at the 

moment to address the “terminology” development and implementation into schools. The 

field of technology is so wide it will take some time to firmly establish these concepts and 

terms. 

 

The following statement about design, “Good design occurs when the technology which 

has been created is successful in improving the quality of life for a human being”, is not 

necessarily always true and accurate.  An analysis of the kinds of contextual values (e.g. 

social, economic, aesthetic, and moral) can be very helpful in an attempt to understand the 

interactions between technology and society.  Concepts and terms like:  “Fitness for 

purpose”, “affordability”, “cost”, “quality”, “morally right”,  and “beneficial to society”, do not 

necessary sit together comfortably.  Political and economic factors should be considered 

within the context of teaching Technology.  

 

All school subjects need to adapt, adopt, and challenge the different perspectives of other 

subjects and areas of study. From a multi-disciplinary perspective, teachers of the different 

school subjects should be encouraged to buy into the Technology programme of the 
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school and work together.  Example of a DVC classroom design brief that includes other 

school subjects:  Design a nuclear powered submarine.  Almost every subject at school 

has got questions to answer before even attempting to start with research on such a 

project (design brief).  Is this safe?  Is it morally right?  What does history tell us?  Is it 

affordable?  Who will benefit from such a project?  In the case of a disaster, what would 

the impact be on the ocean?  It is clear that Technology touches and impacts on most 

school disciplines and subjects, which makes it very useful for collaboration and 

cooperation across disciplines. We should discard the ‘silo effect’, where every teacher 

works only within his or her subject domain, and embrace trans-disciplinary and multi-

disciplinary approaches across subject borders. The drawback is that planning and 

coordination is very time consuming for teachers. However it is very rewarding and 

everyone wins in the process. 

 

Technology Education Curriculum: intellectual processes 
 

“There has been a switch from concrete (hands-on) tasks to abstract (minds-on) 

tasks which require mental skills such as symbolic and abstract thinking “(Grubb, 

1984) as cited in Johnson (1991,p. 26). 

 

 In DVC a good example of abstract and symbolic thinking is the introduction and 

application of biomimicry into the design brief. Bio-mimetics, also called bionics, biognosis, 

or biomimicry, is the use and implementation of concepts and principles from nature to 

creating new materials, devices and systems (see http://www.asknature.org/). For example 

designers can ask nature how it harvests the sun’s energy, how it harvest wind energy, 

http://www.asknature.org/
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and how it harvests rain water, and use this knowledge to initiate, modify, and improve 

products and systems. With these answers and knowledge it is possible to implement the 

knowledge in a very practical way into a sustainable building (architectural design brief), 

for example. Abstract reasoning, using concepts and ideas from nature could be 

developed to create sustainable systems and products within a sustainable architectural 

context. For example, solar panels could follow the sun, just like sunflowers follow the sun 

to maximise the exposure to sunlight and consequently maximise the harvesting of the 

sun’s energy.  
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The stylish Smartflower Solar Panel  uses two-axis tracking to follow the sun during the 

day, resulting in up to 40% more efficiency than traditional solar panels [miming a 

sunflower]. Credit: My Science Academy. 

http://myscienceacademy.org/2015/05/08/smartflower-solar-panel/ 

 

“Management strategies have also changed in recent years. Just-in-time-manufacturing, 

participative management techniques, statistical process control, and an increased 

emphasis on teamwork, are just a few examples of the changing nature of the workplace” 

(Johnson, 1991, p. 27).  Peer-to-peer networks and technologies are being developed and 

http://wordlesstech.com/tag/Solar-Panel/
http://myscienceacademy.org/2015/05/08/smartflower-solar-panel/
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improvements of interconnectivity are increased every year as technology develops. A 

good example is blogging (see https://wordpress.com/discover), which allows everyone to 

post and share. Feedback (crowd sourcing) on almost everything is possible as 

communities of learners (peer-to-peer) and designers collaborate online (Van Zyl, 2014). 

Teachers and students should tap into the rich networking strategies like blogging (e.g. 

WordPress), microblogging (Twitter), and social media (Facebook). These networks allow 

students and teachers to share knowledge, and ideas online.  

 

Five broad, general principles from Cognitive Research 
 

Thomas et al (1988) as cited in Johnson (1993, p. 32) identifies and lists the following 

broad, general principles regarding cognitive research: 

1.    Build on what students already knows. 

2.    Help students organise their knowledge. 

3.    Facilitate information processing. 

4.    Facilitate “deep thinking”. 

5.    Make thinking processes explicit. 

 

Teachers have to assess (formative & summative) the prior knowledge and experience of 

students, so they are able to build on the existing knowledge and experiences of students. 

Individual learning programmes (ISP’s) are a very effective method to maximise 

https://wordpress.com/discover
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engagement and learning for students. Computers allow students to organise and present 

their work more effectively; it also assists with the processing of information. With the 

availability of the World Wide Web, students and teachers are prompted to read more and 

do more in-depth research, which consequently facilitate ‘deep thinking’. From a cognitive 

perspective it is possible for teachers to easily access students thinking processes 

because computers and software available displays the knowledge and the cognitive 

processes at work very clearly. ‘Patterns and layers of thinking’ can clearly be identified 

when student work is extensively illustrated, annotated, explained, presented and 

displayed (visual and text). The access to student’s cognitive processes gives teachers an 

insight into the thinking of specific students, and the level they are at. It means teachers 

are able to scaffold very quickly and effectively around the existing knowledge and 

experiences of students.  

 

It is also a challenge to the teacher, while assessing students, to consider the grouping of 

students. Peer learning is an extremely useful tool to use in secondary school context. 

How should students they be grouped? Based on personal interests? Should student 

ability be the criteria?; Should the teacher consider a complete ‘diverse group’ of students, 

like combining ‘engineering students’ with ‘art students’? When combining students into 

groups for collaboration and sharing, a more diverse grouping could be more beneficial. 

Students will be prompted to think more extensively, outside their comfort zone, which 

could include prompt students to explore different ideas and avenues to solve design 

briefs. The peer-to-peer collaboration will spark new ideas, re-evaluation of opinions, and 

challenge set strategies. This collaborative process will prompt students to evaluate and 

assimilate new information, adapt and make some changes to their own ideas and 
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solutions to a design brief (construct). Van Zyl (2014) explains that collaboration is 

anchored in situated cognition, and it is this process of collaboration that advances 

knowledge: 

“A community of learners, and eventually a community of practice is a typical 

extension of OE (Open Education) where the processes of epistemology are clear. 

The basis is collaboration in the knowledge and innovation economy, and is 

anchored to situated cognition. In situated cognition the relationship between the 

context and the content is the focus. It is the community of practice where learning 

is situated, and it continuously advances through activity, in the knowledge 

economy” (Van Zyl, 2014, p. 25). 

       

Theoretical Rationale: personal relevance. 

 
Personal relevance in design, for students, is grounded in humanistic theory: 

“Advocates of personal relevance curriculum design maintain that education should 

and does play an integral role in a student’s life and has a major influence on a 

student’s self-concept, psyche, outlook on life, and worldview.  Emphases of 

personal relevance curriculum design are on personal growth, integrity, autonomy, 

and unique meaning.  Personal growth is viewed as the process of developing into 

a self- actualizing, autonomous, authentic, healthy, happy human being.  The 

development of body and intellect are of equal importance.  Education within this 

context means holistic growth toward personal and humane goals, an integration of 

the cognitive, creative, aesthetic, moral and vocational dimension of being human.  

The development of people who can transcend contemporary constraints is central 
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to this design” (Eisner, 1979; Klein, 1986 Kolesnik, 1975; Maslow, 1968; McNeil, 

1981) as cited in Petrina (1992, p 38). 

 

In curriculum development, it is not only about content, but it includes style and approach. 

I think this ‘individual curriculum approach’ has much to offer in curriculum development.  

In practice I have found that individual student design programmes (ISDP), regarding the 

design brief and the solution to the brief, work very well in DVC.  The moment teachers 

spend time with individual students the design process is made more relevant to them—

energy and enthusiasm are released when the teacher accurately assesses the 

experience and level of knowledge of the students. The relevant scaffolding which 

teachers provide to students is invaluable during the design process.  This, of course, is 

very time-consuming and becomes a time constraint in the classroom. Maybe we should 

consider having two to three teachers in a classroom of 24 students. This could have a 

marked effect on teaching and learning with the downside of the rising costs to hire more 

teachers. The alternative is to train teachers to develop resources for students at different 

levels, for example YouTube video tutorials, shared files, and more. 

 

Theoretical Rationale: social reconstruction 
 

“Historically (early half of the century) many of the progressives believed that, due to 

school practices, schools and society were caught up in a dualistic relationship which 

separated the school from mainstream society and created an isolation of schools.  They 

believed that what happened under the auspices of the school was not real or reflective of 
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the problems in society” (Bode, 1993 Counts, 1932; Cremin, 1977; Dewey, 1916; Dewey 

and Childs, 1933) as cited in Zuga (1992, p. 48). 

 

The social reconstruction curriculum tries to involve students in school and community life 

in order to help them to become adults who can reconstruct and improve society.  Initially, 

industrial technology educators started with the inputs - process - outputs model of 

manufacturing and constructing.  The contemporary curriculum follows the same route as 

the industrial technology curriculum by using and inputs - process - outputs model for 

generating curriculum. An example of such an approach is a design brief: ‘design a low-

cost house’.  I personally think that in a class of 24 students only 2 to 4 students would be 

inspired to solve such a problem.  The question DVC teachers should ask is: ‘is low cost 

housing relevant to them, are they interested in solving such a problem? The knowledge 

gained by most of them, if not interested in such a problem, would be inert and of no value 

to them.  Individual student design programmes (ISDP) with a choice, in my opinion, is the 

best way to design lessons and develop a curriculum. 

 

Technology in the New Zealand school curriculum: a comparative 

approach. 
 

Paul Black (1994) lists five progressive perspectives to explain the position of technology 

in schools globally. These perspectives range from traditional to more “modern” and 

“advanced” approaches.  He starts off with:  (a) Technology as craft skills, and he then 

extends it by adding (b) design, then (c) “engineering science”, then he lists (d) 
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amalgamates the second and third [‘design & engineering science’], (e). Lastly, he adds a 

further dimension, practical capability of the pupil. Keywords like analysis, decision, 

manual, aesthetic, evaluation, collaboration, initiative, deciding and doing are part of this 

process, he explains.  

 

To explain what Black (1994) means by progressive perspectives, an example from a DVC 

design brief will be used to illustrate and support his perspective. DVC design brief for 17 

year old students (secondary school): Design a sustainable art science museum for a 

specific country of your choice. Craft skill is the skill developed by the student to use prior 

knowledge and skills like: sustainable architectural practice (harvest sun, water and wind) 

and freehand sketching. Design is the progressive development of skills which includes 

additional areas like the interpretation of design eras (e.g. Art Deco, Brutalism, etc.), 

artistic elements (e.g. texture, tonal value, pattern, shape & form, etc.). Engineering 

science is the progressive development of the students ability to use engineering skills and 

‘thinking’ to solve design problems, for example using movement in the architectural 

design. The roof of the art science museum could slide open and off the building-

knowledge of hydraulics is required to implement this system. This system could control 

sun exposure to the building and have an impact on the photovoltaic panels, passive 

heating (heatsink-floors and walls), lighting, and so on. The combination of design and 

engineering science is number four (d), which he lists. The progressive development skills, 

by extending experience in design and engineering practice (combined) will determine the 

quality, creativity and innovation applied by the DVC student to design the art science 

museum. For example an architect, in real life, has large amounts of knowledge and 

experience regarding design and engineering which is vital for a successful design. It is 
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this progressive development of the DVC student, on several levels, which is referred to 

here. The last perspective listed by Black (1996) is practical capability. This means the 

student’s progressive development of the combination of several areas and components 

expressed in his or her ability to design and present design ideas and concepts.   From a 

DVC context, it is the progressive development of the student’s skills and ability to 

understand the development of these different areas which improves learning and design 

outcomes.  

 

Understanding sustainable architectural principles, and the ability to apply it in the design, 

as well as including scientific concepts, engineering components, drawing on bio-mimetics 

(ask nature how), utilising artistic concepts (sculpture/fine art), weaving symbolism into the 

mix, as well as flowing in aesthetics (shape and form)—all at the same time—is the 

progressive perspectives which Black (1996) refers to. This is a daunting task for students 

and teachers should consider working together in a multi- and trans-disciplinary approach 

to develop these skills for DVC and Technology students. Once this process is modelled 

by the teacher or experienced DVC students, the less experienced students will catch on 

quickly. However, it takes some time to develop these design skills in students as it 

requires the development of cognitive skills which includes multi-tasking through 

experience.  
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In this video clip Barry Berkus, as an experienced architect, shows how he uses nature (succulent plant) as 

inspiration for a new building. It is these progressive perspectives, and the development thereof, that 

determines the success of designing an effective and creative new building. Black (1996) refers to the 

development of these progressive perspectives and the ability to simultaneously use this all in the flow when 

designing. Credit: Barry Berkus, YouTube- https://www.youtube.com/watch?v=X95etnApDS8. Uploaded 

August 5, 2011 to YouTube. 

     

Technological and practical subjects have traditionally been low-status subjects.  My 

personal strategy/recommendation on how to change this perception is: 

1.     The Ministry of Education, politicians, educators have to be informed about the 

benefits of developing the design skills of students to solve everyday design problems. 

Aim is to establish a culture of design and improvement, which has economic advantages 

for a country in industrial terms.  

https://www.youtube.com/watch?v=X95etnApDS8
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2.    Those in leadership positions, including school leadership, should be exposed to the 

progressive concepts of design and invited to buy into it. They have to understand the 

benefits and buy into it.  

3.    At the same time government funds should be allocated to support awareness and the 

development of Technology Education. For example 

designers/architects/artists/engineers/etc. could go to schools in campaigns to educate, 

facilitate and model the value of design in Technology Education. In other words, ‘model 

the way’. 

4.    Increase awards and recognition of great design achievements in primary, secondary 

and tertiary institutions. Extend this into county wide and region wide competitions, 

exhibitions, and publish student work on the web. 

5.    Actively change the perception and status of Technology as a subject. Professionals 

could be contracted to market and brand Technology more widely (e.g. websites, 

advertisements, video tutorials, showcasing student work, developing dedicated 

websites/blogs, and more. Use media marketing strategies with hired professionals. 

6.    Encourage primary and secondary schools to be more involved with the community 

and local businesses. Create more opportunities for education outside the classroom.  The 

focus is on having fun!  The Ministry needs a team of creative and innovative people to 

visit schools to encourage teachers and students.  

7.    Infrastructure: The government and Ministry to invest into wireless broadband 

computer networks at schools and in towns. Develop collaborative platforms and facilitate 

students, teachers, and the community, to share. 



36 

 

8.    Improve computer aided design skills of primary school students, and introduce more 

computer design software into primary schools. The focus on having fun is important! 

Develop specific design related freehand sketching (design focused) in primary school. 

9.    Invest into small workstations (mini-workshop areas with tools) in primary and 

secondary school classes.  Make changes to the existing layout of classes and allow for 

experimenting.  All teachers should include some practical activities into their classes-

building/testing and constructing things. For example when doing a lesson on rockets, 

facilitate simple experiments with mini rocket design, mini rocket building and testing.   

10.    Import all practical and theoretical work of students into the digital environment 

(electronic format). Create student e-portfolios (digital & electronic format)—available 

online to students and parents online. 

11.     Create facilities and forums for students to communicate, collaborate, display and 

view their own and others work (with permission). For example:  Video conferencing, 

individual student websites, and parent evenings showcasing students work and 

discussing it.  Discover the design passion/ interests/talents/skills of students with parents 

(consultation and collaboration), and plan strategies on how to extend and improve 

student’s skills. 

12.    Get students to ‘publish’ their work on the net (within a controlled environment). 

Teach students from a young age how creative commons licenses works (protecting 

intellectual property). Encourage parents, students and the community to be actively 

involved in the projects. Communicate and exchange ideas, encourage feedback and 

suggestions etc. via the websites (video clips, podcasts, still pictures, animation, drawings, 

charts, graphs, etc.). 
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13.    Teachers should establish good relationships with students and parents to learn 

more about students. This could give teachers the opportunity to identify student’s 

interests, this will also allow teachers to improve on the implementation and design of a  

specific individual plan of study for each individual student (ISP-individual study 

programme). By knowing student’s interests and passions, teachers and parents could 

work together to inspire, motivate and encourage students. 

* A school, who has implemented some of the ideas mentioned here, is Unlimited Paenga 

Tawhiti (www.unlimited.school.nz) in Christchurch. This school started in 2003 with 40 

students and now has 400 students enrolled (as in 2009).  See more at 

http://aotawhiti.school.nz/ (path: our school>curriculum>showcase). 

 

Technology Business Studies—an addition to the Technology curriculum 

 
To provide more in-depth Technology curriculum development I recommend adding the 

following subject to the Technology curriculum, namely Technology Business Studies. 

From a business and economic perspective students in New Zealand could have more 

exposure to business and money matters, in my opinion. This subject could be 

implemented in a fun way. For example money games with real challenges—using real 

money on a small and well-controlled scale, in school and outside the classroom. This is 

the way to teach costing, profits, cost analysis, cash flow, business plans, etc. regarding 

Technology. This component could be related to the industry, the manufacturing process, 

and small business management. For example in the DVC classroom games regarding 

real estate could be developed and implemented. It means students will be exposed to the 

value of property, the sustainable features and functions, and ultimately the monthly and 

http://aotawhiti.school.nz/
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yearly costs involved in owning a property. Calculations and investigations into energy 

savings for the specific property like harvesting energy from the sun (passive solar), water 

(rainwater) and wind (wind turbines) could be included. There are many online calculators 

available online to use in these activities. These exercises and games would have the 

benefit of developing the student’s perception regarding money management, funding, and 

investment. This focus will make students more aware of the economics involved when 

designing a home or any other building or product.  

Conclusion 
 

I think the design briefs we could expect to encounter in the future, could read something 

like this:  "Make use of any technology (computer software, etc.), any resource, any 

related software, or methodology of your choice to solve the following problem .........”.”Use 

your personal interest and passion...”; “use your own specific individual/personal approach 

of choice to answer or solve the following design brief…” The curriculum of the future will 

most probably support this individualistic and community approach combined, and will 

allow students to use their own choice of technology, own strategy, chosen methodology, 

unique presentation, software of choice, collaborative environment, and own publishing 

space. The collaborative platforms available, like blogging and social media could make a 

huge contribution in peer-to-peer networks (open collaboration), which could support 

learning and teaching. This approach will assist students to enhance their own creativity, 

foster innovation and will allow for the generation of unrestricted new ideas. This practical 

approach will inspire students to explore new knowledge in their own time, and within their 

personal areas of interests to develop a very wide and in-depth design paradigm and 

sustainability design framework. 
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So—from a practical point of view—what could a typical design brief look 

like for 17 year old DVC (Design & Visual Communication) student in 

secondary school, when considering the discussions in this paper? 
 

Situation 1: You are a famous architect and you are contracted by a specific 

country to design a unique sustainable Art Science Museum. The brief includes 

the incorporation of the country’s culture, the symbolism, the technology, the 

art, the science, the engineering, the values and history of that particular 

country.  
 

Brief 1: Design a unique sustainable Art Science Museum for e.g. New Zealand 

(country of your choice). 

 

Inspiration: Milwaukee Art Museum, US. Credit: pixabay.com (free images). 

https://pixabay.com/en/milwaukee-art-museum-light-modern-569402/ 

https://pixabay.com/en/milwaukee-art-museum-light-modern-569402/
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Inspiration: Milwaukee Art Museum, US. Credit: pixabay.com (free images). 

https://pixabay.com/en/milwaukee-art-museum-3980/   
 

Situation 2:  You have completed your design and presentations (portfolio) of 

the solution of your sustainable Art Science Museum design and you are offered 

the opportunity to showcase your design work in one of the local museums. A 

room is given to you with the freedom to display you work as you wish (no 

limitations). The size of the room is 10 mx 10 m =100 square meter. With an 

entrance and exit -2 x arch openings. You have all the museum facilities and 

equipment at your disposal.  For example: Data projector, state of the art 

computer with all the apps/software you want. Display 

frames/shelves/tables/pedestals/cabinets, etc. You also have the freedom to 

have your work printed, enlarged, and mounted at a local print/copy shop. It 

also includes the opportunity to create your own website. Search the internet for 

more ideas before you endeavour your planning/ design/layout of the 

exhibition/display. Obviously, you will start with research and then move on to 

freehand sketching (generate ideas, ideation, and concepts for the display).  Use 

https://pixabay.com/en/milwaukee-art-museum-3980/
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this opportunity to creatively link the display with your website to showcase 

and market your design ideas.   

 

Brief 2: Plan and design a display of your completed design work (Art Science 

Museum) at a local museum. Create a simple website with menus that includes 

all the basic information and links to your design work. For example: your 

exhibition/display locally at the Waikato Museum—New Zealand. In other 

words it is the overall plan which includes: Room layout, position of detailed 

displays, media used, annotated freehand sketches, work drawings, 3-d model 

display, on screen presentation (data projector), pamphlets, website details, and 

so on. See the Waikato Museum in New Zealand, for a specific local museum, if 

you choose the Waikato region.  http://waikatomuseum.co.nz/ 

 

*Additional: 3-D Printed Model—you could focus on your 3-D printed model. For example, 

the display of it, a video presentation of the solution or any other component the model. Use 

your imagination and creativity to come up with an innovative presentation!   

 

Inspiration—example of a display in a museum (British Museum): Room 63 – Mummies on 

display in the Egyptian Death and Afterlife Galleries. Room_63_British_Museum.jpg  (460 × 

276 pixels, file size: 37 KB, MIME type: image/jpeg) 

Credit image (author): Jononmac46. https://en.wikipedia.org/wiki/British_Museum 

 

  

http://waikatomuseum.co.nz/
https://upload.wikimedia.org/wikipedia/commons/5/52/Room_63_British_Museum.jpg
https://en.wikipedia.org/wiki/British_Museum
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Quick specifications for the design of your sustainable Art Science Museum: 

 

1. Include the following areas (rooms): Art display room (100 square meter), Science 

display room (100 sq. m), Technology display room (100 sq. m), one additional display 

room (100 sq. m), coffee shop (100 sq. m), reception area (50 sq. m), toilets (100 sq. 

m), and play area for young toddlers (200 sq. m).  

2. The focus in on sustainability aspects, shape and form which touches on the country’s 

(choice of student) culture, the symbolism, the art, the science, the engineering, the 

values and history. 

3. Ensure sustainability is addressed and the design includes well-thought through 

engineering and bio-mimetics (ask nature how) aspects and components. See the 

Milwaukee Art Museum images to inspire unique design ideas. See the ‘wings of a bird’ 

(my interpretation) represented in the architecture. For example if New Zealand is 

your choice of country, you could consider the indigenous culture, symbols, etc., and 

design a modern sustainable art science museum  which incorporate Maori, or Pacifica 

contemporary shapes, forms, patterns and textures.  

 

Illustrating and presenting your work: 

 

Use any software, media of your choice, web spaces, any computer aided drawing program, even 

a computer game (e.g. Minecraft), and any web space to upload and share your work. Pictures of 

your models, mock-ups and freehand sketches should be included. In other words assemble a 

personal design portfolio of your unique sustainable Art Science Museum. You could consider 

using blogging (WordPress), microblogging (Twitter) or social media (Facebook) to collaborate 

with friends and students. It is not only an individualistic effort, but it includes a community of 

learner approach (peer-to-peer collaboration). Include appropriate referencing and/or your 
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bibliography. Your 3-D printed model will be on display at school (Gala Evening). You could 

consider using the videoing of your 3-D model and convert/adapt/import your files into a software 

program of your choice. You could consider using the studio to create a video clip to explain your 

design or focus on a specific area of interest. The video clips (e.g. screen cast) could accompany 

the solution to your design brief.    

 

Model of the Auckland War Memorial Museum,--found in the foyer of the museum, Auckland 

City, New Zealand. Note the new copper dome at the rear, filling the old semicircle courtyard 

(leaving a glass-covered semicircle around it to provide light to the lower stories surrounding the 

internal, spherical building under the dome). Credit: 

https://commons.wikimedia.org/wiki/File:Auckland_Museum_Model_Stage_II.jpg (public 

domain). 

 

 

https://en.wikipedia.org/wiki/Auckland_War_Memorial_Museum
https://en.wikipedia.org/wiki/Auckland_City
https://en.wikipedia.org/wiki/Auckland_City
https://en.wikipedia.org/wiki/New_Zealand
https://commons.wikimedia.org/wiki/File:Auckland_Museum_Model_Stage_II.jpg
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Financial and economic study of your Art Science Museum: 

 

Include some research, and your findings (conclusion) into your design work regarding the cost to 

complete the building. You should consider for example (NZ context): 

 

Cost of the land -$ 800,000 NZ 

Cost of building (750 sq. m @ $2500 per square meter= $ 1,875,000 NZ)-$ 1,875,000 

Architects fees (including overseeing the construction)- $187,500 NZ 

The local regional council fees (Municipality). Submission of plans, resource consent, etc. - $ 

20,000 

Parking area and roads- $ 300,000 

Gardens, landscaping and lawns-$ 200,000 NZ  

Other (contingencies)-$ 100,000 

TOTAL ANTICIPATED CONSTRUCTION COST = $ 3,482,500 

 

 

Consider (estimate) the amount of rainwater harvested per year (to water 

gardens) 

 

Estimate, with calculations, the amount of water in litres (or kilo litres) that could be 

harvested if you know the area of the roof and the rainfall per year in that specific area per 

year. This will require simple calculations to estimate how much rainwater will be collected in 

a year. Calculations will include area and volume calculations. In other words consider how 

much rainfall per year in the area (e.g. 250 mm per year); the area of the roof (e.g. 500 000 

square millimetre). Multiply the roof area with the rainfall per year to get the volume. From 

this info you could estimate the size of the containers required to store the rainwater. You will 

also have to estimate how much water will be used per day (365 days per year) in and around 

the museum.  
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IMPORTANT: It is suggested that you work in mm (millilitres) if you do the calculations 

yourself-convert it at the end into litres.  At the end you want to get the volume in cubic 

meters or litres. The shortcut of course is to use online calculators, but it is best to work out 

how to calculate it yourself. You will be developing your calculations skills which will benefit 

you in future!  

 

Above screenshot show an online precipitation calculator. Link: 

http://www.lenntech.com/calculators/rain/rainfall-precipitation.htm 

It is this realistic approach of quantifying and calculating aspects of your design in context 

with the environment and real life events which will really develop your ‘deep-thinking skills’. 

Take on the challenge, it is rewarding!     

 

Consider electricity usage: 

 

PHOTOVOLTAIC PANELS 

Calculate the expected power bill every month for the museum, and the estimated impact of 

the photovoltaic (solar) panels on the energy saving per month or per year. Endeavour to 

create a sustainable Museum which runs off the grid (self-sufficient). Is it possible? Again you 

could calculate it yourself, or alternatively the shortcut is to use online calculation tools.   

  

http://www.lenntech.com/calculators/rain/rainfall-precipitation.htm
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WIND TURBINES 

Consider the harvesting of wind energy and the possible savings on the power bill. These are 

estimates only! However you have to show (explain) how you got to the specific amount. For 

example: document your research, your conversation with an architect, engineer, or city 

council member. If the building runs off the grid you could indicate that the saving could be $ 

400 per month because a similar size building receives an electricity bill of about $ 400 per 

month. It is possible that you could give back to the grid and receive a rebate from the local 

council! It is best to endeavour to calculate it yourself, however if you struggle use online 

calculation tools to assist you. 

 

 

New extension to the Auckland Art Museum, New Zealand completed in 2011. Credit: By 

ChewyPineapple (Own work) [CC BY-SA 3.0 (http://creativecommons.org/licenses/by-sa/3.0)], via 

Wikimedia Commons. https://commons.wikimedia.org/wiki/File:Auckland_Art_Gallery_-

_Extension.jpg 

 

*For teachers of other subjects—Woking together on a design brief, integrating the brief into all 

subject areas:  

The exemplars of the two design briefs are a start to a possible integration into other subject areas 

like Mathematics, Accounting, Science, English, Social Sciences, Building Construction (Hard 

Materials), Digital Technology, Food Technology, Fabrics, and others. The suggestion is that a 

Technology department (or all teachers of the specific students) could sit down and integrate, plan 

https://commons.wikimedia.org/wiki/File:Auckland_Art_Gallery_-_Extension.jpg
https://commons.wikimedia.org/wiki/File:Auckland_Art_Gallery_-_Extension.jpg


47 

 

and develop this design brief for a specific year group at school. Trans-disciplinary and multi-

disciplinary approaches could be considered. 

 

Website design: 

You have the freedom to explore different ideas and layouts for your specific website. You could 

consider making short video clips of your 3-d printed model, your freehand sketches, and ideas. 

You could also consider creating screencasts of your portfolio (video of your PowerPoint 

presentation -portfolio). There are many free screencast and recording software available to 

produce your screencast. Professional software includes Camtasia, and so on. 

 

Online screen recording (free):  

http://screencast-o-matic.com/watch/cXQ3lBZoc 

 

Screenshot of an online screen recording option: screencast-o-matic.com 

 

Culmination of the completed work: 

Teachers could consider showcasing students work via the web, school website, as well as a Gala 

Evening (celebration/festive occasion) where different awards are handed out covering the 

strengths and achievement of all students. Student work could be on display at the local school 

(library/hall/etc.) for some time. 

http://screencast-o-matic.com/watch/cXQ3lBZoc
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 Awards could include: 

The best use of media 

Most dedicated student 

Best progress of a student 

Most initiative taken 

Best establishment of relationships with community 

Best interaction with local businesses 

Best freehand sketches 

Best rendering techniques used to illustrate work 

Best ideation 

Most original ideas for a sustainable Art Science Museum 

Best use of digital media 

Best use of colour and artistic skills 

Best referencing and bibliography (research) 

Best bio-mimetics application 

Best engineering ideas 

Best sustainable practice and ideas 

Best calculations 

Best collaboration 

Best use of colour 

Best artwork (fine arts) 

Best artwork (digital) 

Best writing (text) 

Best research 

Best architectural work drawings 
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Best exploration and use of the terrain/environment 

Best 3-D printed model 

Best painted 3-D printed model 

Best hand-built model 

Best landscaping/garden/parking design 

Best assembly and presentation of different 3-D model components 

Most successful sustainable building (off the grid) 

Best shape and form used – include symbolism, culture, etc., of the country (area). 

Best website design 

Best screencast 

Best use of media design software (Adobe, etc.) 

Most creative and innovative effort 

Overall winner –voted by visitors (poll) 

Overall winner –voted by Technology teachers (poll) 

And more… 
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