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This study examines models for the introduction of technological literacy in 
technology education in primary schools in Queensland. The study focused on 
the use of a model derived from one by Morgan (1994a) called The 
Pmcfifioner's Model of Technological Literacy. The study also examined the 
development and implementation of a teacher inservice package and student 
resource material which primary school teachers could utilise to implement a 
technoiogy based teaching curriculum in their classrooms. 

Morgan's Practitioner's Model of Technological Literacy was conceptualised 
through a number of principals listed as: Technical, conceptual, personal, and 
social. These are defined in the following manner for each dimension. Technicai; is 
comprised of technical capability and proficiency, the utilisation of techndlogy 
(or design) process, and being at ease with established and emerging 
technologies. The conceptual dimension is defined as an understanding of the nature 
of technoiogy, its diversity of meanings and applications in our society; understanding 
how things work and how solutions can be generated as well as the capacity to judge 
the adequacy of propositions and solutions given an understanding of the 
deveiopmental nature af technology. The social aspect of the model encompasses a 
sensitivity to the dependency of society upon 
technological solutions and an awareness of the influence of technoiogy upon a 
democratic society. Finally the personal dimension is bounded by a critical 
capacity to assess the appropriateness of technology in a variety of settings along 
with a sense of empowerment to innovate, confront and appreciate the 
value dependent nature of technology in a world view that it integrated against a 
background of sustainability. (Morgan, June 1994: 8). This study combines the nptian 
of technological literacy with current Education Queensland policies. 
These include policies on Active and Informed Cifizenship and the principles of 
Efiecfive Learning and Teaching. 

The case study approach of this thesis examined seven units of technology 
curriculum (each labeled at site) and how the units of work were implemented. It 
detailed the progress made during each unit and allowed for student and parent 
feedback to triangulate data that was collected. The methodology enabled 
multiple data gathering techniques to be employed during the study. Many 
interactions between students and teachers, teacher and class and researcher 
as participant observer were captured in each site at some time during the 
course of the study. The confirmation of practice occurred through the data 
triangulation between researcher and teacher, researcher and students and 
researcher and parents. Each facet of the phased study provided a broader and 
more comprehensive picture than if singular researcher observations had been 
recorded. The study involved three phases. Each phase of the study provided 
professional development in technology education for the teachers in the study which 
was then applied in the writing of technology curriculum teaching units 
and enacted within the classrooms of each site. The results were analysed according 
to the methodology outlined. 

At the outset of this study few teachers had any prior experience in technology 
education and none had encountered the term technological literacy. The 
results of the project were positive in that teachers with little or no prior 
knowledge of technological literacy, the concepts it embodied and the principles 
which underpinned the model all progressed to varying degrees along a 
continuum of heightened awareness, The new knowledge gained by the 



teachers was then actioned into teaching and learning programs that were evaiuated. 
During the technology curriculum teaching units students did produce artefacts as an 
outcome of the technology education process they had 
undertaken. A constructivist approach was actively encouraged and this 
method assisted teachers and students in looking for new and multiple ways of 
solving design briefs. For the most part teachers were surprised at the high 
quality of solutions and depth of problem solving and interaction students 
produced during and after the technology curriculum unit. 

The study suggests that despite the difficulties of introducing technology 
education programs in primary schooling, it is possible to do so. The key 
features for successful implementation would seem to be an understanding of 
the process for implementing such a curriculum program in a classroom. Tile 
teachers confidence to engage in problem solving that may lead to a student 
engaging in learning activities that are beyond their current knowledge base 
grew during the study. Being willing to allow students to 'take risks' in order to 
arrive at alternate solutions. To provide for multiple solutions and be confident in 
providing guidance. The teachers in each of the sites each noted their changing 
roles, to be a facilitator of learning rather than the knowledge holder. 
Constructivist teaching using this model has shown that students alter their 
Approach to learning and become active investigators who seek solutions to real 
work problems as active participants. 

Given the recent publication of a Syllabus for Technology I to I0 in Queensland, 
(Queensland Schoot Curriculum Council, August 2001) and the upcoming 
Implementation of the syllabus and support documents in 2003 it is timely that 
this study should look at methods of promoting an awareness of the principles 
that informed this document. 
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This thesis examines a model for implementing technology education in primary 

school programs in Queensland, based on the development of technological literacy. 

The study is relevant because all Queensland state primary schools will be required 

to introduce Technology Education programs progressively from the year 2003. More 

generally, education systems across Australia are introducing technology education 

programs in primary schooling. However, there are currently few models for 

developing and implementing such programs. Technology programs have been 

introduced in some schools on an ad-hoc basis with little theory or research being 

made availabie from those schools to inform the introduction of system-wide 

approaches. 

'This study examines a model for the introduction of Technology Literacy in primary 

schools based on Morgan's (1 994) Practitioners Model of Technological Literacy. 

Morgan's model provides four dimensions which comprise: Technical; which is 

comprised of technical capability and proficiency, the utilisation of technology (or 

design) process, and being at ease with established and emerging technologies. The 

conceptual dimension is defined as an understanding of the nature of technology, its 

diversity of meanings and applications in our society; understanding how things work 

and how soiutions can be generated as well as the capacity to judge the adequacy of 

propositions and solutions given an understanding of the developmental nature of 

technotogy. The social aspect of the model encompasses a sensitivity to the 

dependency of society upon technological solutions and an awareness of the 

influence of technology upon a democratic society. Finally the personal dimension is 

bounded by a critical capacity to assess the appropriateness of technology in a 

variety of settings along with a sense of empowerment to innovate, confront and 

appreciate the value dependent nature of technology in a worldview that it integrated 

against a background of sustainability. (Morgan, June 1994) Morgan argues that 

technological literacy can be described in terms of the four dimensions which he 

posits contribute to developing an understanding of technological literacy. A teaching 

package based on Morgan's Practitioners Model was developed and provided to 

teachers participating in the study. The package was designed to provide a 
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mechanism for enabling practicing teachers to implement technology curriculum units 

in their classrooms. The subjects for this study were primary school teachers and 

their respective class groups, drawn from an educational region which covered one 

hundred and sixty-nine schools. Seven sites were mapped during this study, covering 

a total of approximately three hundred students in state primary schools. Details of 

groupings and divisions of the sites is provided in Chapter 2. 

Chapter 1 is structured in the following way. The first section outlines the purpose, 

and rationale for the study and its significance. This section is followed by the review 

of literature which provides an historic overview of the development of techno\ogical 

literacy as a construct. The review defines key terms within technological literacy and 

the four dimensions of Morgan's Practitioners Model of Technological Literacy. This 

chapter then charts the nature af recent technology educational developments in 

selected overseas countries, This is followed by an examination of Australian 

developments in technological literacy, and those in Queensland. Elements of 

teaching practice in technology education are examined along with models for 

promoting Technological literacy. 

1.1 .I Rationale 

National developments in Australia flowing from the Hobart declaration (1989) and 

National reports and projects following the National Curricuium mapping exercises of 

1990 and 1999i2000 are key elements in the current literature. The review then 

examines briefly several reports that impinge upon education in Queensland. It is in 

these reports that the first arguments for technology education in primary education 

were articulated. (Wiltshire, 1994; Australian Education Council, 1994). 

Eight Key Learning Areas have each been awarded a place in the education 

curriculum in Queensland through the legislative process which mandates each 

learning area and its role in schools from preschool to Year 10. This occurred in 

1 997. 

The need for studies examining the area of technological literacy and skills 

development associated with the concept, have been identified by Williams (1994), 

Morgan (I 994a, b, 1995) and Wiltshire (1 994). Williams argues that the specifics and 

constituents of technological literacy and their relationship io the content and 

pedagogy of technology education programs for Australian schools, need greater 

research. This point, in conjunction with the recognition that there is a need for 

studies which examine the ways of undertaking technology education in everyday 
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ciassroom settings and replicating these methods, emphasises the need for the 

proposed study. (Wiltshire: 1994, Taylor, 1993) 

Historicalfy, the primary school teaching population in Queensland has been 

dominated by females who tend to have a humanities, or social science background. 

Many of these teachers are less than confident about technology. Few have a 

background in technical studies, Industrial arts, specialised food or textiles studies 

and fewer have computer competencies which would help them embrace media 

studies or information processing. For this reason it is necessary to establish 

appropriate ways to provide professional development and curriculum support for a 

key learning area that is new to these teachers. 

The introduction of technology education into primary schools in Queensland does 

require some special attention given that this is firstly, a new curricuium area and 

secondly, the introduction of the Science Syllabus has set some precedents. The 

Australian Science Teachers Education Committee (ASTEC) study of 1996 has 

provided data illustrating the difficulties of introducing a science curriculum into 

primary schools. The parallel assumption could be drawn that Technology education 

couid afso present as many difficulties. 

Three further factors support the need for the study. Firstly, primary teachers are 

daunted by the size of the knowledge base of Technology education and their 

perception of their limited knowledge. Secondly, technology education involves using 

specialised equipment and resources that many teachers are unfamiliar with. Finally, 

as technology education in primary schools constitutes a new area of learning, this 

study contributes to knowledge and theory about the area. 

Drawing on overseas research Wright (1 996) called for Australian technology 

educators to take the time to examine the direction of Technology Education whilst it 

was in its infancy as a National Key Learning Area and phenomenon. According to 

Wright, Australian educators need to 'take heed and {earn from the lessons o f  

overseas counterparts in the United States, United Kingdom and Europe' (Australian 

Council for Education Through Technology, 1996 ACET). These lessons center on 

conceptuaiising the area and defining its essential elements before introducing 

programs into schools. This may avoid the need to change programs after a short 

period of time after their introduction into schools. Such a conceptualisation may also 

be used to inform suitable professional development programs, and the provision of 

appropriate resources to support school programs. in Queensland teachers are 
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currently at a significant point in history given that governmental policy makers have 

framed generic curriculum documents which will shape all curriculum outlines for 

schools, from Preschool to Year 10. The Technology syllabus document design brief 

was written in 1998 with the syllabus document being framed during 1998 and 2000 

and completed in July 2001. 

1 .I .2 Statement of Investigation 

What model for implementing Technology Education is appropriate for Queensland 

primary schools? 

It is argued in this thesis that a teacher's awareness of technological literacy may 

contribute to more appropriate and improved curriculum teaching practices in primary 

classrooms through the implementation of the technology key learning area. A 

knowledge of the models related to the implementation of technology education could 

provide finks to other curriculum areas when teachers engage in integrated 

programs. Staff confidence to implement technology education activities in their 

classes may be enhanced with a greater awareness of the theory and practice that 

has shaped the key learning area. 

It is also argued that technological literacy should enable students to be more 

informed and active citizens and to become more critical thinkers who are more able 

to comprehend the information age. 

The thesis is structured in the foilowing way. Chapter 1 defines the statement of 

investigation and refines the nature of the investigation through the literature review. 

Chapter 2 outlines and justifies the research methodology which was utilised in 

addressing the statement of the problem. 

Chapter 3 provides a description of the participants in the case studies. It describes 

the subjects, both teachers and students, and the sites (schools and classrooms 

within those schools) where the technology curriculum units were taught. It also 

describes the progress of the implementation of the curriculum units but does not 

provide an analysis of the findings at the conclusion of the study. 

Chapter 4 presents the results of the case studies. It details findings that suggest that 

teachers who participated in the study did develop an understanding of Technofogical 

Literacy through their exposure to the principles embodied in the modified form of 
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Morgan's Practitioners' Model of Technological Literacy (1 994). In addition, it 

appears to show that students involved in the case studies developed high levels of 

awareness and understanding of the concepts that underlie the model. 

Chapter 5, provides a discussion of the results of the case studies. The chapter is 

divided into sections which analyse the theory stemming from the research question 

and the elements used in each of the case studies. Finally, the implications of the 

study are also discussed in the context of the training and professional development 

of teachers. This chapter concludes with the contribution that these findings make to 

theory and knowledge and the future implementation of the Technology syllabus in 

the state of Queensland and suggest areas for further research. 

1.1.3 Significance of the study 

This study arose as a response to recommendations in The Report of the Review of 

Queensland School Curriculum. (Wiltshire, 1994) The Wiltshire Report was the first 

state report to recommend that technology be included in the general education 

curriculum for all students P-8 in Queensland. A paper by Taylor, (1993) 

commissioned as part of the Wiltshire report argued for a significant role for 

technology and the development of technological literacy in the new curriculum.' 

These recommendations are embodied in the Wiltshire Report (Taylor, 1993). 

On the international scene, Dyrenfurth (1991) argued that in today's and tomorrow's 

ever more complex and technological world, technological literacy is, and will be a 

key element to achieving efficiency in personal, social, civic and occupational 

spheres of activity. According to Dyrenfurth technological literacy is achieved by 

students mastering the key essentials of the ways of interacting with technology 

(procedures) and having opportunities to be creative, improve their problem solving 

abilities, become critical consumers and develop literacy skills. 

The United Nations Educational, Scientific and Cultural Organisation (UNESCO) has 

devoted time and research monies to the area of technological literacy since July 

1993. The project 2000+ Forum held in Paris recommended that by the year 2001 

there should be in place appropriate structures and activities to foster scientific and 

technological literacy for all, in all countries. 

New Zealand, has recently implemented a national Technology curriculum, and 

placed technological literacy at the centre of developmental learning in technology. In 

the United States programs such as the Technology for All Ame~icans project have 



placed technological literacy as a nucleus for learning (TFAAp). Thus, there is a 

growing appreciation of the importance of technology education learning in schools 

and of the need for technological literacy to be a central goal of such programs. 

International bodies and other nations have recognized the relevance of 

technological literacy in schools. 

This study is important in terms of its timing. The study began in 1996, a point in time 

when academics and others such as the Key Learning Area Regional Co-ordinators 

(KLARC1s) and Policy Officers in Technology (Education Queensland) were 

questioning, along with Taylor (1993), the philosophic basis on which Technology 

education for Queensland would or could be laid. 

Technology education in primary schools in Queensland is a new concept involving 

not only new content but new teaching methodologies. Primary school teachers are 

overwhelmingly female, humanities oriented with little background in, and in many 

cases, afraid of science and technology. The Australian Science, Technology and 

Engineering Council study sf Science and Technology in Primary Schools (ASIEC, 

1997) found that teachers with high levels of general and specific teaching skills felt 

less than totally confident when it came to teaching science and technology and in 

particular, to teaching technology. Although much of the lack of confidence in 

teaching science and technology was found among older, mQre experienced 

teachers, the Council was concerned to also find a lack of confidence among many 

younger teachers who had recently completed their pre-service primary programs. 

For these reasons the introduction of technology education in primary schools can be 

seen as problematic without appropriate material and professional development for 

teachers, and a greater understanding of the issues involved in implementing the 

learning area. 

1.2 Literature review 

The following review of literature examines the concept of technoiogical literacy and 

its relevance for Queensland primary education. The review also examines the need 

to develop a working model for the implementation of technology education in 

primary schools. 

One note of explanation needs to be provided regarding the Review of Literature. It is 

normal practice to include in a review the findings of published studies that are 

relevant to the topic of the thesis. However, the newness of the area determines that 
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few such studies are available. As a consequence, the Review has had to rely on 

published expert opinion in framing the technoiagical literacy issues for the thesis. 

41.2.11 Outline of the Siteratwe review 

This review examines the nature ~f educational developments in the 

conceptualisation of technological literacy as it developed historically. Secondly, it 

examines the theory and concepts that are seen to contribute to technological 

literacy, followed by teaching and learning models which are relevant to the study. 

Definitions of technology are examined followed by methods that practitioners believe 

may operate and function within technology education. Developments in 

technological education in the United Kingdom (England and Wales), the United 

States, The Netherlands and New Zealand are examined. The review examines the 

nature of technology education and the level of acceptance of technological literacy 

as a construct both overseas and within Australia. A brief overview of the issues 

involved in the implementation of technology education to date in Queensland, is also 

provided. 

Some examination is given to research into the impiementation of the most recent 

review of education in Queensland. This review entitled, Shaping The Future, was an 

outcome of the Wiltshire Review Committee (1994). The review has had an impact 

on Technology promotion and adoption in Queenstand. Particular emphasis is 

focused on the concept of Technology as part of a general education and its 

acceptance into Queensland schools. (Motteram & Vickery, 1995) The establishment 

of the Queensland School Curriculum Council, and its subsequent process for writing 

syllabus documents is examined as well as the change in schools that this process 

has facilitated. 

1.2.2 Historic overview 

Practitioners such as Wright (1994) and the UNESCO, through the Forum on 

Scientific and Technologicaf literacy for All (Project 2000+, 1993) have recognised 

that technological literacy is a key component within any study of technology 

education. The systemic roots are in the nations of scientific education and. its 

associated literacy. 

Jones (1 988) argued that it was technology that enabled Australia to develop and 

maintain primary industries. 



I f  is fechnology fhaf will have fhe greatest effect on our fubures. 

Educafion has a significanf role to play in fhe modern high 

fechnology worfd.. . . most, if not all o f  our students should become 

cornpetenfly liferate in science and fechnoiogy matters. (Jones, 

1988: 5) 

The expansion of education in Science has occurred in the post-war era and was 

given added impetus by the sputnik launch and the ensuing space race which 

occurred after 1957. CIosely foitowing Science was the call for the introduction of 

technology education and, more importantly, the development of technological 

literacy. Within the United States the call was made to educators from the highest 

levels of government. (Layton, 1994) 

Mackay (in Mackay H. et al, 1991) supports the historic determinist belief that 

technology should be examined only by the particular epochs that name the 

characteristic technology it has come to be symboiised through. For example, the 

stone-age or the industrial revolution and other technological phenomena that have 

symboiized historic epochs. This review recognises Mackay's critique regarding 

particular epochs and their technoiogies and the need far technological literacy that 

has become acute and distinct in our most recent modem history. 

Dyrenfurth (1991) and others such as Koaak and Todd (1 991) argue for technological 

literacy to enable students to deal with the complexities of modern day living. 

However, the expressed need for education in technology is not a new phenomenon. 

Writers from the 1880's and 1940's are cited for their calts for technaiogy education 

(Warner 1947). Whilst significant progress has been made in this field since the late 

Nineteenth century many of the issues raised in 1882 and 1883 (Woodward, 1883) 

remain the same as those discussed by manual arts, home economics, agriculturists, 

technologists and technology educators in 1997. These issues embrace the nature of 

technology and the human social purpose of learning. 

In light of the foregoing arguments the following aims are examined as the purpose 

for the study. The aims are as follows: 

* To establish the theories and concepts related to the place of technological 

literacy for all 

To examine the role of technology education in the primary school 

e To establish a foundation for the development of concepts in technology 

education that are not yet fully articulated 
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To explore features that might effect the delivery of technology education 

programs 

* To explore models of technological literacy relevant for use as models for 

inservice programs. 

1.2.3 Theory and concepts for technological literacy 

Turning to the theoretical concepts, a discussion of scientific and technologicai 

literacy is provided. Layton (1994) discusses the search for 'fundamentals' and the 

subsequent division that has arisen between scientific literacy and technological 

literacy. In order to estabiish a broad, yet distinct notion of technological literacy this 

paper outlines the concepts that underpin technological iiteracy, and in turn, 

technological education. This paper argues that this is what Layton refers to as 

'fundamentals'. These fundamentals include: content irrespective of context that is 

the knowledge skills and modes of operation; procedural aspects of technological 

activity, interpreted as a form of problem-solving, involving design which is 

appropriate to all domains of technological practice. Correspondence between school 

and industry and commercial technology; gender issues and access to primary basic 

education, especially in developing nations implies that the 'operacy' component, that 

is the practical capability as part of a general education cannot reach its potential. In 

developing nations the focus of technological effort is on basics closely equated to a 

social genre which implicitly carries values considerations that have economic and 

ecological links. Layton concludes that the ultimate 'fundamental' is a recognition of 

the nature of the world in which we live and of our responsibilities for its future. (1994, 

25) 

Martin E. (1996) challenged Australian 'technology educators to not take the same 

path that some American technology educators have been treading over the last ten 

years. The challenge to the technoiogy educators was to examine critically what the 

product of a technology education program should be in a National sense and work 

towards developing a conceptual core based on accepted theory within a technology 

education curriculum (Martin, 1996). The concept presented by Dyrenfurth (1 991) 

states that: 

Technological literacy is a concept used to chamcferise the extent 

to which an individual understands, and is capabfe of using, 

technology. Tecl.mologicai literacy is a characterisfic that can be 
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manifested along a continuum mnging from non-discernible fo 

exceptionally proficient. As such, it necessady involves an a m y  of 

ctsmpefencies, each best fhoerghf of as a vector, fhaf include: Basic 

functional skills and critical thinking, constn~ctive work habits, a set 

of generalised procedures for working wifh technology, actual 

technological capabilify, key interpersonal and teamwork skills, and 

the ability to learn independently 

(Dryenfurth in Dyrenfurth and Kozak eds., 'I991 : 179) 

Further definitions of technological literacy will be addressed later in this chapter. In 

reviewing the concepts a number of models for implementing technological literacy 

are examined along with their implementation proposals. It is argued that by using a 

PractitionersJ Model for technological literacy teachers will see the many and varied 

aspects that technology education encompasses, through their understanding of 

technological literacy. These include issues which are embodied in the concepts 

such as functional skills for technology, critical thinking and technological capabilities 

that set this learning area apart from others such as Science. Other models of 

technological literacy are discussed. Any such models need to incorporate issues 

such as inclusivity for gender, race and culture, thinking styles, age, and learning 

differences. 

1.2.4 Teaching and learning 

There is some need at this point to examine teaching and learning approaches. 

These range from models that emphasise types and styles of learning that are purely 

behaviorist to cognitive models of teaching. It is argued that only through an 

understanding of some of these pedagogic models that teachers will be able to 

incorporate the development of technological literacy into their current practice. 

There is strong support in the literature for a learning approach in technology 

education that is not teacher-directed learning but based on constructivist theory 

where the child seeks the knowledge and skills that are required. (Zuga, 1989) 

Research suggests that it is the linear methodology and 'right brain' thinking style 

that has, in the past, disenfranchised creative, non-linear thinkers (Skinner, 1996). It 

is in this thinking pattern where many females can be mapped and yet it is not one 

that has traditionally been valued by our education system that provides rewards for 

the 'right answers' after correctly following a sequence of events. 
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Education Queensland advocates what it describes as the principles of effective 

learning and teaching as embodied in the documents of that title. (The State of 

Queenstand Department of Education, 1994). Consequently, any state school 

classroom activity is required to embody these principles. These principles mandate 

that learning and teaching be based on: 

e an understanding of the learner 

active construction of meaning 

e supportive and challenging environment 

worthwhile learning partnerships and 

shaping and responding to social and cultural contexts. (The State of 

Queensland Department of Education, 1994). 

To date, only one Queensland senior school subject embodies the concept of 

technological literacy in its text. The subject is Engineering Technology Studies 

(Board of Senior Secondary School Studies, 1994). Given the stage of development 

that technology education has reached in Queensland, it is an opportune and 

appropriate time to examine technological literacy and how it may be developed in 

the education system, particularly at the primary level. International developments in 

technological literacy should be useful in informing the implementation of the 

Technology syllabus for Queensland state schools. 

The following section reviews definitions of technology and illustrates the steps that 

Queensland has taken to date. 

I .2.5 Definitions of Technology 

Technology is defined in the Statement on technology for Australian schools 

Technology includes aii the technologies people develop and use. It 

involves the purposefui application of knawiedge, experience and 

resources to create products and processes to meet human needs. 

(Curriculum Corporation, 1994: 3) 

This differs in content from the UNESCO statement which defines Technology as 

The know-how and the creafive process thaf may utilise tools, 

resources and systems fo solve problems, to enhance confroi over 

the nafurai and man-made environmenf in an endeavor to improve 

the human condjtion. ( I  985) 
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In examining the two statements, the key difference lies in the words 'improving the 

human condition' as against 'meeting human needs'. The UNESCO document 

embodies the futures perspective whereas the Australian definition is limited by its 

present - here and now - orientation. It is argued that a broader futures minded/ 

oriented statement needs to be developed to provide a futures perspective to the 

learning area. 

The Key Learning Area Technology Syllabus (QSCC, 2001) defines technology as 

involving fhe processes of exploring possibilifies and envisioning fhe development of 

pracfical, purposeful and innovafive products that meef human needs and wanfs, 

utilize opportunifies and extend human capabilify (QSCC, 2001 5). Thus, technology 

is the human activity. Understanding this activity is a central concern of education 

and this understanding is addressed in the next section in terms of technological 

literacy. 

1.2.6 Definitions of technological iiteracy 

The Technology for All Americans project states that technological literacy is: 

much more than just knowledge abouf computers and their 

application. If involves a vision where each citizen has a degree of 

knowledge abouf fhe nafum, behavior, power, and consequences 

of technology from a broad perspecfive. Inherenfly, it involves 

educational programs where learners become engaged in crifical 

fhinking as they design and develop products, sysferns, and 

environrnenfs to solve pracfical problems. (1 TEA, t 996: 1) 

Technological literacy has many definitions. 

Dyrenfurth anaiyses a number of definitions relating to technotogy and technological 

literacy. (Dyrenfurth & Kozak ed., 1991) Dyrenfurth argues that there must be a 

distinction between technology, technology education and technological literacy. He 

argues that there must be a new educational mandate that 'transcends the original 

goals of technology education.' He claims that 

American schools must include an educafion abouf fechnology in 

order to empower citizens to use this most potenf force. Among fhe 

challenges addressed by technology education are an accelerating 

mfe of technological change, society's ufilisation of developed 

fechnology, unequal disfribution of technologic~tl capabilifies, as 
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well as di%culties in understanding fhe phenomenon of technology 

itself, 

(Dryenfurth, 1991:8) 

Dyrenfurth notes the dynamic nature of technology education, indicating that its 

relevance more than matches the demands of modem society as educators look to 

the needs of students in the Twenty-first century. (Dyrenfurth, 1991). 

The argument is relevant for Queensfand - until July 2001 it has been difficult to 

develop a distinction between the concepts of technology and technology education 

as educators have not conceptualised the goal or content of what would become an 

education in technology in schoois. Dyrenfurth's definition is distinct from that 

proposed by Croft who defines technoiogical literacy as: 

an understanding of the impacts of technology on society, culture, 

politics, the environment, with fhe ability to: deal with applications of 

fechnology: funcfion and progress in a society in fhe role of citizen 

and consumer: function in a society af or above the norm which is 

inclusive of a core of generalisable skills in mafhernafics, reading, 

writing, and science with the undetsfztndiflg of technology systems 

and concepts. 

(Croft, 1991 : 2) 

Wright (1997) presents a view on the term technological literacy based on structural 

analysis of language and its implied contribution to knowledge. He observes that 

members of the technology profession have been attempting to define and identify 

what is meant by technological literacy in order to use this as a toot for curricutum 

and instructional design. However, according to Wright, there is a need to develop a 

type of assessment tool to demonstrate that appropriate learning experiences, based 

on the concept of technological literacy are achievable. Wright (1991) cites Todd 

(4991), referring to Dyrenfurths' definition af literacy within technological literacy as 

the most comprehensive attempt to explain the elements of Technological literacy 

from a technical context. Wright, iri citing Foster and Parrault's (1986 in 1996; Wright, 

1980, and Todd 1991) writing on Technological Literacy, concludes that there are 

three major views in describing the purpose of Technological literacy. Firstly, those 

who wanf to do technotogy. Secondly, those who want to know about technology 

and, finally, those who want to know and do technology (Wright 1996). The 

partitioning of technological literacy and capability are important to Wright because of 



the need to use literacy and language to communicate meaning for technology. The 

division of knowing about or doing or understanding what is being done underpins 

this discussion. 

If the discussion were to be limited to technology that is in its simplest form, practical 

and manual, then these three statements could be seen to encompass technological 

literacy. However, given the direction of the National Curriculum documents for 

Australia and the content of subjects embodied within these documents, this paper 

concludes that a broader view of what constitutes technological literacy is necessary. 

The Queensland document acknowledges the term but does little to expand its 

meaning nor place it in the context of a teacher in a ciassroom. 

Todd takes the application of the concept of literacy to far broader fields than Wright 

would suggest. He quotes, 

Technological literacy is about more fhan education and schooling. 

It is also about politics and economics. Buf most of all, 

technological liferacy is a new cry far the reievance of learning - a 

cry fhat represents a societal mandate for fechnology education. 

(Todd: 1991: 10-26) 

Todd (1991) argues that it is necessary to elevate the understanding of technological 

literacy to new levels of usefulness for the profession. These ievels include the 

examination of the impacts of technological products and the human (social) and 

dehumanising effects that the same may have on not only individuals but also on the 

broader ecological system. Todd suggests that this places learning in a social 

context. 

Wright (1997) asks if it is possible to identify a lexicon that could serve as a base for 

understanding technology? Wright argues that it could be developed by building on 

the graphical representation proposed by Dyrenfurth (Dyrenfurth & Kozak ed, 1991) 

where scientific and technological literacy overlap within a general framework of 

basic literacy. See Diagram 1. I below. 
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Diagram 1 .I Model of the context of Technological Literacy 

(Dyrenfurth (SI Kozak, 1991, 141) 

Dyrenfurth (1991) develops this model further by establishing contexts from which 

one can view technology. Kozak's 1989 model of technology's context was adapted 

from De Vore's earlier view of a systems approach. DeVore (1992) identified the 

entirety of the natural and man-made environment to include three human adaptive 

systems. The ideoiogicai, sociological and technological systems which impinge on 

humans and place human interactions with technology into a broader context of 

education as well as a context which meets the needs of today's society. 

Wright (1997) argues that it is the power of basic words which, in developing literacy, 

develop thinking skills, organisation and turn ideas into communication. Wright then 

suggests that there needs to be developed within education a lexicon for technology 

in order to promote technological literacy. 

Wright's definition of literacy argues that tools, materials, processes of technology 

and implications for the advancement of humankind are the infrastructure of 

'spaceship earth' and their impact on the socio-technological environment is 

important for the future of humankind. To be technologically literate is to understand 

how technology impacts upon peoples lives at home, in the workplace, community 

and the World. Wright sets the challenge to the profession to find empirically 

documented strategies which will ensure that educational programs of tomorrow are 

sustainable and ecologically and culturally appropriate. 

Wright, (19955) in calling for a lexicon for technological literacy proposes a model for 

levels of technological literacy. Todd's (1991) work in proposing a taxonomy of 

capability for technological decision making, looks at the worth of knowledge in 

technology education. The need for a model for technology education is illustrated by 
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Todd when he identifies the notion of iiteracy as a singular element that contributes 

to the taxonomy of technological decision making. Technological awareness, ability, 

creativity and criticism, along with competence, contribute to the whole. 

in focusing on the centrality of technological literacy to modern society Mackay 

(Beynon and Mackay, 1992) notes the need for new technology to be developed and 

harnessed in ways which are beneficial to society and education. Whilst Mackay 

focuses on computers, his questioning of what it means to be literate in a future 

society is pertinent to a definition of technologicai literacy. 

... if seems af least plausible fhaf we need literacy, and nof merely 

in ~ l a f i o n  fo specific technologies orpractices, for example reading 

or writing. The emphasis should be not on mere artifacts, but on 

how fhese relate to social processes; and fhis should be done in a 

way thaf empowers, rather than enslaves. 

(Benyon and Mackay, '1992: 141) 

De Vore (1992) wrote of the apparent confusion about the place of technology as a 

field of study within education. De Vore argues that there are two major issues to 

shape the next decade. These issues are technology and ethics. De Vore questions 

where society will get the designers and engineers who are ethically sound enough 

and knowledgeable enough to be responsible for the technological enterprises of the 

future? 

The predominant wodd view in the West has been based on a 

fechnocratic, industrial-scientific paradigm fhaf perceives nafure as 

a mechanisfic sysfem fo be undersfood via simple components. 

(De Vore, 1992:60) 

De Vore believes that the new realisation is that when testing relationships to earth's 

ecosystem against the criteria of sustainability the damage being done does not fit. 

De Vore calls for a shift in paradigm. He calis for thinking that will align itself with the 

needs of the new decades and a changed world environment. 

This wifl bdng abouf a chalfenge for technology education, fo 

address fhe impficafions thaf fhis new perception has for fhe 

sfructure, confenf, and research direcfion of the discip\ine of 

fechnulog y. 



De Vore advocates a new form of literacy for citizens throughout the world, a 

technological literacy grounded in the context of ethical, individual and collective 

responsibility. 

The driving force behind change in thinking about educafion in a 

democrafic-fechno~ogical society should be fhe impact of 

fechnologically illifemcy on fhe communify and nafion.. . ' and the 

shifiing culfural paradigm which wjll emphasise fechnological 

liferacy as pad of basic literacy, preparing 'cifizens fo be conversanf 

in fhe language of fechnological sysfems and to comprehend the 

basic concepts required for an undersfanding of the dynamics, 

infemlafedness, and impacfs of fechnical means at all levels of 

sociefy and the natural environment. 

(De Vore: 1992: 61) 

He believes that technological literacy has a role to play in the social, 

economic and ethical development aspect of learners. 

Technological iiferacy nof only prepares cifizens for their 

responsibilifies in managing fheir communifies but also prepares 

fhem fo function responsibly and effectively in fhe economic realm. 

If reconnecfs people to fhe fechnical sysfems from which they have 

become separated, 

(De Vore 1992: 61) 

De Vore (1992) sees 'Cultural Universals' as the primary core of knowing, doing, and 

understanding for programs in technology education designed to contribute to 

technoiogical literacy, 'cultural literacy7 and 'fundamental truths'. De Vore (1 992) 

defines Culturai Universals as fhe faundafions far fhe derivafion of common learnings 

essenfial to undersfanding fhe behaviour of our technological culture. (1 992:62) The 

primary core of this knowledge and understanding contributes to technological 

literacy universals from which other cultural universals are derived. As a futuristic 

thinker De Vore (Dyrenfurth and Kozak 1991: 1987) identifies the need for the 

integration of disciplines in a cooperative effort to contribute globafty to communities 

by understanding systems and being able to transfer sustainable and preferable 

future mandates through a highly educated populace. 



Beynon (1992), while focusing on technological literacy in relation to information 

processing, aims to bring about an increased awareness of the usefulness of an 

essentially critical cultural definition of technological literacy. Beynon concurs with the 

social determinists who see the sociology of technology as far from being an 

innocent, neutral force but rather a political weapon shaped by dominant groups for 

their awn ends.. . . behind fhis facade, the computer ~vo lu f ion  is, in realify, Capifai 

renewing and reinvigorating itself (Benyon, 1992: 14-15). 

Beynon (1992) expands what he describes as the Luddite analysis, explaining that 

people involved in technologies need to examine the social relations within which 

they are developed. He elaborates on the male domination of technology and the 

social factors that establish this domination through an examination of authors' 

statements. The final and notable section of Benyon's work is an examination of what 

is seen as the emancipatory, appropriate technology debate in the UK. Benyon 

concludes that it is the ethical, political and economic questions that must be placed 

first in a technology curriculum. 

In further examining the concept of technological literacy Pucel (1995) argues that 

the challenge for technology educators is to develop a clear vision of the types .of 

experiences and knowledge necessary for a person to be technologicaily literate and 

how curricula can be developed to enhance literacy. In providing and developing his 

definition of technotogical literacy, Pucel expands on the notion by arguing for the 

development of a basic common sense through experiences with tools, equipment, 

ideas, processes and materials which can be applied to everyday life, employment 

and social concerns. (Pucel, 1995) This common sense requires sensory-based 

knowledge learned through sensory-based interactions in addition to language-based 

interactions. Pucel believes that both concepts become part of a person's literacy. He 

also raises the issue of those deprived of this common sense level of knowledge of 

technology and cites the historic examples of women being unable to participate in 

industrial education programs. Empirical studies (Selby, 1993) illustrate the need for 

redress. Issues such as these raise the debate as to what should be the content of a 

technological literacy program for the twenty-first century. 

T. Wright (1 994) in evaluating the new technology education recognises its place in 

developing technological literacy. Similar observations are made by Ross and Bailey 

(1994). Wright (1996) challenges teachers to move their curriculum focus to 

technological literacy that wilt prepare students for their roles as citizens, consumers 

and workers/ managers. He contends that curriculum should not be vocationally 
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oriented but rather incorporate a science1 technology paradigm which provides for 

technology as a general, core subject interrelated with other subjects. 

Similarly, Gilberti (1994) recognises the need for citizens to be aware of their 

technological culture and the need for connectedness with social change and its 

effects on technology. He sees the need for the goals of technology education in 

curriculum to be at the fore of educational reforms. Gitberti believes that reforms are 

necessary for technotogy to perform a vital role as part of a general education for all 

and it is the teaching of technologicaf literacy that is important, 

Wiens (1996) examined the content of technology teacher education programs, 

evaluating them against the mission statement of the International Technology 

Education Association (1 992) and against definitions provided by Dyrenfurth and 

Kozak (1 931). Wiens points to the lack of what he calls globarity (universality) within 

teacher training about technoiogy and its literacy (that is technological literacy) and 

the need to mandate the study of social-cultural, environmental, political-economic 

and ethical aspects that are part of the powerful nature of technology and its 

applications. He argues that it is the mandating of training, through teacher education 

in these issues that will cause a change within classroom programs. 

Herschbach, (1995) in defining technological knowledge, notes the dimensions as 

expounded by Vincenti that there are three categories of technological knowledge a) 

descriptive, b) prescriptive and c) tacit. Herschbach provides a series of levels of 

technological knowledge with maxims which transcend to provide the discipline with 

its unique abstract concepts, theories and rules grounded in praxis. He concludes by 

noting that few other subject fields have the capability to integrate as fully, 

interrelated fields of knowledge, . . . knowledge and technique. 

In reviewing how national education systems have addressed technological titeracy 

at a local educational level Scarborough fin Dyrenfurth and Kozak, 1991) suggests 

that the conceptual frameworks laid out by Fleming (1987), Dyrenfurth (2987), and 

Van Pouche and Wansteenkiste (1985) seem to be the most adaptabie for curricular 

and programmatic purposes. Barnes (1987) presents a curriculum model for the 

study of technology. It is positive in its holistic nature and as the author states takes 

info account fhe unknown and changing future fechnofogies. (Barnes, 1989: 27) 

McLaughlin, (1996) notes the pressing need for Technology to become a globalised 

study. He cites authors such as Dyrenfurth, Greenwood and Lauda (1991,1934) who 
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have presented methods for the implementation of globalisation and 

internationalisation of technology education. Similarly, Lauda argues that the 

chalienge is ahead of us (fhe infemati~nal teci~nologicai community of educators) to 

make fechnology a determinant of culfura? change lo benefit the citizens of 

turnorrow.. . . (Blandow & Dyrenfurth ed, 1992: 469) 

Lauda (1993) notes UNESCO's identification with technological literacy in 1984 and 

recognises that Dyrenfurth and Kozak's (1991) definition calls for knowledgel skill 

and their use in society. It is technoiogical literacy that takes practitioners from the 

industrial arts domain to a discipline based on technology education surpassing that 

of designing, using and producing technology product as expoused by Wright, Israel 

and Lauda, in 1993. Lauda argues that technology education is a general education 

through which students gain conceptual knowledge while participating in hands-on 

activities. 

Solving technological problems within a technological environment. .. 

calls for an emphasis on problem identification, synthesis, decision 

making, and the process of carrying out those decisions ... 

(Lauda, 1994: 47) 

In critically analysing technological literacy Lewis and Gagel (1992) argue that the 

concept of technological literacy does not have a stable meaning stemming from a 

single philosophical origin. Rather, its origins from science, business, industry and 

politics has led to a broad interpretation of the concept. Lewis and Gage1 cite Yff and 

Butler (1983) and Johnson (1989) as promoting applied contexts to the terms that 

relate to technological literacy that stem from both scientific and political domains. 

These applied contexts include computer applications, industrial processes, logic, 

information systems, systems dynamics, government, politics, democratic values, 

and the history of mankind as well as the advancement of science with technological 

literacy as a subset of scientific literacy. (Lewis & Gagel, 1992: 117-1 18) They raise 

key issues relating to the meaning of technology itself and then technological literacy 

as it applies as part of an essential general learning for American classrooms. 

Discussion is given to Hirsch's notion of cultural literacy and the criticism that his 

discussion fails to take account of the scientific or technical arts. 

At its core iitemcy implies knowledge. Levels of iiferacy seem to 

correlate with levels of knowledge.. . .knowledge is acquired through 

familiarity with the spoken and writfen language of a culture. 
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(Lewis & Gagel, 1 992: 120) 

Sar'iikoski (1 996, 1989, 1988) warns that unless ail citizens are helped to develop 

technoiogical literacy we will be unable to avoid having small groups of technologists 

formulate patterns of social conditions which may result in the development of a 

citizenry who feel they are the victims of technology, or in his terminology, 'the 

technopeasants'. His most recent writing builds on the definition of Puce! (1 995) and 

the 'common sense' form (level) of knowledge that technologically literate individuals 

will be able to apply. 

Sarkikoski's argument denies any necessity to understand, at a higher cognitive 

level, the impacts of technology or the globalisation concept in preference to contexts 

based on the individual and their personal concerns. Sarkikoski ( I  996) acknowfedges 

the problem of the impact of 'deprivation' on those who are not given sufficient time in 

the curriculum to become technologically literate. However, in this review it is 

concluded that students should be given the opportunities to reach higher planes or 

orders of thinking in the context of a broad worldview. This may be achieved in 

implementing an appropriate technology education program. 

In summary many writers in the last three decades have recognized the concept of 

technological literacy and its contribution to technology education. The concepts of 

technological literacy enunciate the dimensions that, in concert, form what is 

technology education. 

1.2.7 Operating and functioning within technof~gy education 

The functionality of technology education and the necessity for developing 

technological literacy was raised by Puk (1996). Puk (1992) defined functionality as 

growth that occurs in a student through engaging in technoiogical activity. This 

activity utilizes a student's cognitive, affective, psychomotor, reflective, intuitive, 

aesthetic, social, creative, and spiritual capabilities. He notes that most students 

move past the functional level of technology and are able to integrate technology into 

their daily lives in an intuitive fashion, often beyond their own explanation. From this 

level individuals can then go on to modify technoiogy, which to Puk is indicative of 

them being technologically literate. ( I  996) According to Puk this concept does not 

embody an understanding of how technology works. It is only at the analytical level 

rather than the consuming, using or modifying level that one develops a conceptual 

understanding of technology. From this point he moves to a self-transcendence 

concept. He defines this as a state where individuals question the environmental or 
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social impacts of technologies. With concepf~~al understanding comes 

empowerment.. . where citizens can move beyond their own involvement with 

fechnology to become 'arbiters of technology' (Puk 1996: 13). He does not argue for 

a progression of transcendence and one must pose the question as to the point at 

which an individual is seen to be technoiogicaiiy literate. The broader implications of 

this notion have wider application when related to attainment and reporting of 

assessment for ciassrooms. 

Brennan (1990) attempts to fill what he believes are gaps for the technolsgicslly 

illiterate whom he identifies as a majority of the population. However, there is little 

support in the literature for Brennan's contention that a knowledge of the concepts of 

space exploration, biotechnology, computer science, energy technology, and 

superconductivity as well as medical innovations, environments, transportation and 

defence technologies are prerequisites for technological literacy. 

Hunter (1992) sees literacy as different from competency in technology and science. 

In his criticism of American educational leadership he calls for the reinstatement of 

foundational terms such as literacy, competency and excellence into curriculums. He 

claims that a level of logical ability is needed to be technologicalty literate and this 

comes from one who knows that technology works in a socio-economic, geo-political, 

and moral environment which is constantly under pressure. In recognising the 

interface with science he concludes that without technological literacy no amount of 

protest against technology has any value. Furthermore Hunter argues that the need 

for a technology and values agenda is paramount through the concept of 

technoiogical literacy which has the power to unite general and technical education. 

Savage and Sterry, (1 9990) present a notion of the technological method which can 

be applied anywhere from a personal to global level and is seen as identifying a 

means for engaging in individual or collective technologicai action. In Savage and 

Sterry's view it is the functionality of the process that is important to the development 

of technological literacy. Lauda, (1992) in promoting the internationalisation of the 

curriculum in technology education for its adaptation to survival and the environment, 

supports the functionality of the global perspective. 

Lewis and Gagel, (1992) in raising issues relating to the meaning of technology and 

its origins from science, business, industry and politics cite Wolf (1935) who defines 

the historic moment which was the birth of science. The point at which the transition 

from oral to written means of communicating technological knowledge occurred. The 
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writers weigh the conception of technological literacy as stemming from four varied 

sources. The reaims of higher education, the Science-Technology-Socjety movement 

(STS) (US) technology educators, and the United States public and private sectors. 

In their discourse, Lewis and Gagel (I 992) set out to unravel the multi-dimensional 

layers of technological literacy and its implications for curriculum. They conclude that 

the study of all subjects helps to shed light on the nature of technology and that 

concepts and understandings derived from those subjects must be considered as 

requisite constituents of the knowledge base of a technologically literate person. 

Schools, according to Lewis and Gagel must have two roles. Firstly, to articulate the 

discipline structure that will fend itself to technology and secondly, to provide for its 

authentic expression in the curriculum. Much academic debate has been undertaken 

in reviewing the nature of science and technology as educations and as literacies. 

Fensham and Cardner (Layton ed. 1994) expose the differences between the 

subjects as well as the relationships and potential partnerships. Todd (1991) and 

Layton (1994) discuss the search for fundamentais in literacy and the subsequent 

divisian that has arisen between scientific literacy and technological literacy. He 

conciuded that the overlap was in the general framework of literacy. 

Morgan (1 994) highlights the partitioning of scientific literacy from technological. 

literacy during the 'Project 2000+: Scientific and Technological literacy for All' forum, 

a UNESCO project held in Paris in July 1993. The forum acknowledged the 

difference between the two concepts. Morgan states: 

... we have aN been aware of the use of the term technological 

literacy for a number of years but the Wotfd-wide push to raise 

awareness is driven by the realisation of societies that the quality of 

tife of their citizens wiil benefif from having a community which 

understands, is cornforfable with, and can utilise fechnology. 

(Morgan, 1994 a: 5) 

Todd (1 991) explains the variety of meanings for technological literacy centered on 

technology education as: 

Technological fiferacy is a tern of litfle meaning and many 

meanings. It is a vision thaf has national, even international, 

attenfion and appeal. ft is a slogan of immense potential power for 

creating interest and commitment and it can serve as a theme 

underscoring the shoifage of technologicaliy capable people. 
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indeed if is a concepf in conrlicf-con#icf of meaning, use and 

pofentia/.. . . if is a concepf of beguiling and misleading sirnplicify. 

If has fhe capability fo charm as well as to deceive.. . . (Todd, 1 991 : 

10) 

It is therefore argued in this thesis that a very broad definition of the term 

technologicaf literacy be adopted. Given that the Dyrenfurth (1991) definition is 

encompassing it is adopted in this paper as the best statement of intent for 

technological literacy to date. In order that any model be applied to education within 

technology education, it is argued that a model must encompass an integrative, 

interactive element that can be accessed from the youngest level of schooling in 

order to cater to the range and type of student learnings that are to be encompassed 

in a preschool to Year tetl technology curricuium. Thus, to be developing within 

technology education one is progressing along the continuum of becoming more 

technologically literate. 

Having examined the literature related to the conceptualisation of the construct of 

technological literacy the review now examines developments in technology 

education in a number of overseas countries. The focus is on the development bf 

technological literacy within technology education in these countries. This is followed 

by developments at the national level in Australia then by developments within 

Queensland. 

1.2.8 Developments in technological education overseas 

1.2.8.1 England and Wales 

Barnett (1 994) reviews the implementation of technology and its associated literacy 

as a compulsory element of general education in England and Wales. The National 

Curriculum in Technology has been under review since 1992 and Barnett argues that 

ten years of attempted reform may lead to the abandonment of what began as an 

ambifious efforf to exfend fhe scope of school acfivify. (Barnett, 1994: 52) 

Barnett, in evaluating the values implicit in any technology education course cites 

Layton (1992) who warns that expiorafions of the relations of fechnology and society 

. . . . leads inescapably info fhe fieid of moral educafion.. . . . a minefield. (Bamett, 1994: 

59) He notes that areas of values and morals will become increasingly problematic 

for teachers. Barnett warns that curriculum designers have a difficult task ahead. 
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Barlex (1992), in a keynote presentation to the International Conference on 

Technology Education, also raised the issues of values and training that are 

paramount fur technology education in the United Kingdom. These issues were the 

tensian between the nature of and technique for engaging in technology education. 

Barnett (1994) notes that the Nuffield review of curriculum (1993/4) has taken 

technology back to its Latin roots of technique at the expense of values but feels that 

students will not gain any transcendence of knowledge without critical analysis to 

inform better practice and give breadth and scope to the subject through linkages to 

areas such as the humanities. 

Layton noted that: 

The present was a moment in curriculum hisfory where an 

opportunity existed fo extend technology education as part of 

general education. This was occurring regardless of fhe level of 

inccrme or indusfrialisafion of many countries. 

(Layton 1994: 1 1) 

It is the values and training that underpin an education in technology that contribute 

to the whole that Barlex refers to as the breadth and scope of technology. The 

linkages to humanities incorporate the human, and training and understanding of the 

nature of technology that contribute to a general education of which technology 

education should, as proposed by Lewis and Gagel (1992) form a fundamental part. 

The Nuffield review (1995) has focused on the practical technique rather than the 

philosophical and knowledge base on which technology education began. That is the 

nature of the subject. To refocus on technological literacy in the manner of the 

Technology For All Americans project and the World Council of Assaciations for 

Technology Education is to reassert the values and philosophy and the nature of the 

subject. (TFMp, 1996) 

English technology education has been the subject of reviews for several decades. 

Hutchinson (1986) noted the evolution of technology from basic craft subjects to the 

advent of computerization, into control technology in the curriculum. Hutchinson 

(1 986) concludes that while in the Nineteen-eighties there was considerable 

innovation in pockets of technology teaching there was little National (British) 

dialogue to spotlight various approaches and philosophies. She sees the Americans 

as working towards the 'sometimes elusive goal of real technological capability for 

students and future generations of Americans' and recognises the need for 
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ir~ternational forums to redress the isofationist approaches of England and Wales. 

Some developmental fragmentation has been addressed through the formation of 

international bodies and British participation, since Hutchinson addressed these 

issues. (1 986) 

The Science and Technology in Society project (SATIS), (1992) set up by the British 

Association for Science Education was an attempt to produce materials that would 

show young people (24-16 year olds) how science and society are interdependent 

and the relevance of science for the 1980's. One of the issues that Fultick (1992) 

feels needs addressing through programs such as SATIS was that of technological 

literacy. Given that the focus of the program was on science, the conclusion may be 

drawn that programs such as this had a two-fold effect. Firstly, to broaden the realm 

of meaning for technology and its social impact but secondly, and more importantly 

for the United Kingdom, at that time, was to compound and confuse the concept of 

what technology education should be and what it would entail. 

Bensen (1 992), Dillon and Squire ( I  992),and Passey and Ridgway (1 992) examined 

changes relevant to technology education syllabuses of the United Kingdom through 

the movements noted above. Whilst acknowledging such movements, and refreacting 

on different aspects of them none of the writers felt that any attempts had progressed 

to the point of developing a national basis for technological education or 

technological literacy. Lessons can be taken from each isolated project and some 

analysis made as to why they did not succeed in the long term with 

recommendations fur the current study such as the need to consider variable 

conditions at local and community levels. 

Williams (1992) wrote a critical review of the recognised leaders in the international 

development of Design and Technology education. Williams participated in the 

National (Australian) and more particularly the New South Wales (NSW) state debate 

that was underway that centred on national curriculum and specifically on 

technology. His findings are supported by those already noted by Dodd (I 9%) but 

importantly, his summary has implications for avoiding the same mistakes in 

Australia. In 1993 again writing on 'Design and Technology in England' Williams 

recognised several problems with the delivery of technology. These problems 

included: 

e the absence of guidelines for teachers implementing the new syllabus 

inequities of resourcing and in turn cfassroorn activities. 
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* sfandarbisafion difficuifies and ofher implemenfafion issues 

(Williams, 1993: 20-21) 

Dodd (1996) discussed the standardisation of the National Curriculum (England) and 

its framework where ail stitdents (up to age sixteen) would experience technology in 

a highly detailed program of studies. A program which focused on designing and 

making. Dodd provided an evaluation of the problems which arose in this innovation 

and notes that teacher unrest about resourcing and implementation, along with a 

general concern about aspects of the National Curriculum led to a re-think and a 

subsequent modification which has reduced the course requirement both in time, 

complexity and prescriptiveness. Dodd noted that the subject tends to remain 

practical in nature and is paralleled to vocational education, which is given some 

parity with academic work through National Vocational Qualifications. The 

implications of these changes for staff development, re-equipping schools, adaptation 

of accommodation, new learning materials and assessment, recording, accreditation 

and status for both schools and supervisors are all issues appropriate for 

Queensland education. 

The writings of Kimbell and Stables and Wheeler (1 997) have been influential in 

changing the pedagogy of teaching in technology education. Discussions with 

professor Kimbell have indicated that English schools have tended to revert to 

teaching in the discipline areas of industrial technology and design or home 

economics rather than Technology education since the revisions of the national 

curriculum have occurred. 

Lessons from the technology experience in England and Wales of frequent 

curriculum changes in direction and scope and the settling of technology into a 

course equated to either manual arts and training courses or home economics does 

not encompass the vision that curriculum writers in Australia and particularly 

Queenslanders have. 

In conclusion, the experience in England and Wales has shown that changes to 

technology programs have seen revisions which have brought the area of learning 

back to a more traditional approach. 

1.2.8.2 United States of America 

The review of American developments with regard to technological literacy and the 

Science, Technology and Society (STS) movement has provided impetus for renewal 
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in the curriculum, in some educational districts. (Fensham and Gardner, 1994). 

However, teachers hold some reservations about engaging in Technology education. 

This hesitancy stems from the findings of Fensham (1991) who argued that STS 

enthusiasts are often science-based and cannot foster technological capability in any 

programs due to their narrow scientific approach. Scarborough (1989) in an empirical 

study, compared the results of the Fensham study with those of Schmitt and Pelley 

(1 96243) and Dugger (1 981). The findings from these studies have provided 

evidence that longitudinal change is occurring across the curriculum. The change is 

relating mostly to curriculum content, however, further research studies are needed 

to inform and shape change to meet the needs of students in Technology courses in 

schools. It would appear then, that there are problems in implementing technology 

education as a component of other curriculum programs. 

In reflecting on the successes and mistakes within various sectors of American 

technology education, Martin, (1996) like Dodd (1996) and Hutchinson (1986) noted 

that educators recognised the need for change, and this change is from a craft 

orientation of teaching industrial arts to a technology-based orientation based on 

teaching about technology. Martin (1996) notes that the transition is still undetway 

and that it must be guided by principles anchored in the profession's culture. 

According to Martin the confusion over what type of technology education is 

appropriate for the United States has not been resolved. Does it mean more 

industrial arts, or a study of new and different tools, materials and processes, 

instruction in computer technology or vocational education? Martin feels that the 

profession must develop its vision to make a path for skiils, behaviours and literacy in 

the curriculum. This approach will, according to Martin, aid educators to help the 

pubtic to understand the critical role of technology historically and in contemporary 

life. Furthermore, these notions need to be communicated and marketed effectively 

through a leadership willing to set aside, what Martin regards as their conservative 

notions and take risks for innovative programs that will contribute to the education of 

the whole child. Martin concludes that others may learn from the lessons experienced 

in those parts of the United States where trial and error have slowed the transition 

process. 

Martin's concerns have been addressed by the Technology For All Americans project 

(ITEA 2000) (www.iteav~~vv.org/82f.html) which began in September 1995. At a cost 

of over $5 million this project is supported by the National Science Foundation (NSF) 

and the National Aeronautics and Space Administration (NASA) and the International 
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Technology Education Association (ITEA), with the goaf of establishing a clear vision 

of what it means to be technoiogicaliy prepared. 

The theme of this project is: 'Technoiogy is human innovation in Action'. (1TEA:I). 

The project defines technology as involving the generation of knowledge and 

processes to develop systems that solve problems and extend human capabilities. 

The Technology For All Americans project states that technological literacy is much 

more than just knowledge about cornputem and their application, if involves a vision 

whem each citizen has a degree of krzow/edge abouf the nafum, behaviour, power, 

and consequences of technology from a broad perspective. inherently, it involves 

educational programs where learners become engaged in critical fhinking as they 

design and develop products, systems, and envimnmenfs fo solve practical 

problems. 

(ITEA, 2000: I ) .  

The goal of technology education for this project is to produce technological\y literate 

people. The rationale states that only a technologically iiterats society can fully 

realise the promise and power of technology and utilise its capacity to address the 

needs of individuals, society and of the environment. 

The goal of the T W p  is to create standards for K-12 technology education. 

(National Science Foundation, 1995). As director of the project, Dugger has 

conducted workshops in order to obtain a consensus from which the Standards for 

Technology Education were developed. Dugger led a team of experts whose brief 

was to determine what should be the proper scope and level of technology education 

in schools; the development of criteria for establishing the curriculum content that is 

appropriate for all students; and the definition of the interdisciplinary relationship 

between technology, science, mathematics, engineering and other school subjects 

(NSF, 1995). The extensive nature of this project and the research basis and 

foundations, along with expert consultations that have looked beyond American 

boundaries means that this project may become a benchmark for other countries in 

time. 

The publication of the Technology Content Standards with an intended audience of 

teachers, curriculum developers, school administrators and community members is 

planned as a further step in a K-12 process to ensure that all students develop high 

levels of technological literacy (ITEA, 2000:viii). The content standards provide a set 
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of benchmarks or fundamental content elements for the broadly stated standards. 

(ITEA: 2000: 14) 

The implementation of this project in primary schools and its extension into 

benchmarking standards illustrates that there is a recognition of technology 

education and technological iiteracy for ali but more importantly, those in the primary 

area. At the elementaw [eve(, the sfandads are designed fo be implemented by 

regujar classioom feachers with appropriate in-service training. (2000:8). There are 

references to the importance of technological literacy for all students not just those 

intent on technological careers. The economic, consumer and critical evaluator 

aspects of technology are viewed as important for all students. On a societal level the 

aspect of citizenary and decision making is noted in the context of making choices for 

the use of new and old technologies as much as contributing to the political structure 

of the United States. JITEA: 2000) 

The implications of the Technology For All Americans project for this study are to 

reaffirm the contexts which surround the models for implementing technological 

literacy later in this chapter and applied during the study. The relevance for primary 

schools is that the TFAA project and findings recognize the importance of the use of 

technologicai literacy at the K-2, 3-5, 6-8 and 9-12 grade fevels. Global statements 

are suppiied for K-2 while the specifics of study in the area commence at grades 3 - 
5. 

Hoepfl (2002) states that technology educsfion in the United States is at an 

interesting crossroads with the release of the Standards for Techno\ogical Literacy 

(ITEA 2000). Given what she states is high-profile support for the imperative of 

addressing technological iiteracy K-12 there appears to be a conflict in the capacity 

of technology education programs to respond to the imperative. Whilst her focus is 

on the lack of research and the need for further technology education research she 

notes the limited number of classrooms across the United States that have truly been 

reformed. Some of the problems are hence attributable to allegiance to traditional 

practice, inconsistent messages from teacher educators and the lack of solid 

curriculum models to guide teachers (Heopfl: 2002, 207). 

I .2.8.3 The Netherlands 

The Netherlands recognised that their education in technology was falling behind the 

technological changes of the eighties (VVolters, 1989). Technology education is a 

required study for all twelve to fifteen year olds and Wolters notes the growing 
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interest in Technology Education in primary education. In order to take into account 

pupils' interests, opinions and needs when developing curricula, the Netherlands has 

been taking a large-scale measurements of ten to twelve year oid students in grades 

7 and 8 of primary schooI since 1986. (Wolters: 1989 1) 

An important project being undertaken in the Netheriands is the international Pupils' 

Attitudes Towards Technology (PAPT) Project. (Mottier, 1986; Todd, 1986 in Wolters) 

Raat and de Vries started PATT in 1986 with the purpose of developing an 

instrument for international use to measure pupils' attitudes towards technology. 

Researchers in eleven countries conducted pilot studies and from these an 

instrument was developed. This study focused on two questions: 1. What is the 

concept of and the attitude towards technology of ten to twelve-year-old pupils? and 

2. which variables affect attitudes towards technology? The results of this and similar 

exercises need to be considered when examining implementation models for primary 

students in the local context. The PATT study has now been used in over seventeen 

countries and has generalized validity. It is based on a student-centred approach to 

learning technology. 

The merits of this study were the transferability of the study when used in other. 

locations. This allowed for international comparisons as weif as reviews of the type of 

learning that was used in the Netherlands in technology programs of study. 

1.2.8.4 New Zealand 

Since 1995 the New Zealand education system (Ministry of Education, 1995) has 

recognised the importance of' technology education in enabling students to achieve 

technological literacy through the development of technological knowledge and 

understanding, and technological capability which includes an understanding and 

awareness of the relationship between technology and society. The Technology 

curriculum documents provide specific foci for developments in technology. Its 

developmental model during 1991 is outlined by Ferguson (in Blandow and 

Dyrenfurth, 1992: I 12-1 14). Technological literacy is a central and organizing 

concept to the development of this curriculum. 

Implementation of the New Zealand technology cumculum has been supported 

through the awarding of grants to practitioners of traditional subjects to conduct 

informat research and report on how technology has been phased into schoof 

systems in other locations. The aim of this program was to allow teachers 

undertaking this informal research process to have a local impact on the 
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incorporation of technology into existing subjects (e.g. Home Economics) which they 

teach. 

The New Zealand National Curriculum in Technology was implemented in 1998. For 

Nsw Zealand the aim of technology education is to develop iechno!ogical literacy in 

students through the acquisition of: 

technological knowledge and understanding 

e technoiogical capability 

e understanding and awareness of the relationship between technology and 

society. 

The diagramatic representation below symbolises these points. 

Diagram 4.2 

Mode! for Technological Literacy in Technology in the New Zealand Curricuium 

 
U

T

 
C

(Ministry of Education, Technology in the New Zealand Curriculum, 1995: 8) 

New Zealand had, on an official level, adopted the term technological literacy when it 

was incorporated into their curriculum materials. Members of the Ministry of 

Education had consulted with international technology educators already sighted in 

this study. it is more difficuit to generalize about local implementation of technology 

education and its foundational technological literacy. The implications for this study 

are that the curriculum materials clearfy articulated at the outset a model for 

technological literacy for ail. 

In practical terms the New Zealand Ministry has progressed to assessing the 

Technology Assessment Framework (TAF) which was originally developed by way of 

support materials for teaching and learning in technology. Matrix of progression with 
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longer term sub-sets of indicators, have been developed according to the strands of 

the technology syllabus document with no direct references to the underlying concept 

of technologicai literacy. Compton and Harwood suggest that from this exercise will 

flow texts which may be readily accessible to teachers. (2002: 69) 

"t2.9 Australian nationall Deveiopmeanfs 

Williams (1994) when reviewing the Australian context (particularly New South 

Wales) noted that a similar situation exists as to the one he identified in England 

(1993). He recognised the differences in interpretations within the teaching of Design 

and Technofogy, such as the traditional skill-centered modei on the one hand, or the 

more sociological way with almost no emphasis on manual skills on the other. 

Williams argues that there is a middle ground founded in a particular phiiosophy for 

the subject, which can be used to guide the interpretation of the syllabus. 

While noting the manual training and industrial arts tradition in Australia, Morgan 

(1994) points to the forces that have accelerated the move towards technology 

educatian in Australia. The Hobart Declaration on Schooling: Common and Agreed 

Goals for Schooling in Australia (1989), established national goals for schooling 

intended to provide a common sense direction and purpose. Eight common 

curriculum areas arose and a subsequent national mapping exercise was carried out 

as the first step in developing national curricular guides in each area. 

it is significant to note that for the first time technology education was to become a 

key learning area. In describing the purpose and role of technology education, the 

Hobart Declaration said that technology education would enable people: 

To respond fo fhe currenf and emerging economic and social needs 

of fhe nafion and to provide fhose skilis which will allow sfudenfs 

maximum ffexibi!ity and adapfabilify in their fufure employmenf and 

other aspecfs of life. 

To develop skilis in sfudenfs: 

of analysis and problem solving 

skills in informafion processing and compufing 

a an understanding of the role of science and fechnoiogy in society fogether 

with scientific and fechnofogical skills 

an appreciation and understanding of, and concern for, the baianced 

developmenf and global environment and 

Chapter 1 Introduction 



* a capacify to exercise judgment in matters of rnomlify, ethics and social 

justice. 

Hobart Declaration ( I  989, I 19-1 20) 

Morgan (1994) expands on the national mapping exercise (DEETYA, 1990) which 

collected information from each state. Morgan synthesised these results and 

circulated a draft policy document. These outcomes were used to generate the 

National Curriculum Guide on Technalogy Education which became the National 

Statement on Technology. (1994) During 1999J2000 a new mapping exercise was 

conducted by the Department of Education Training and Youth Affairs, to reassess 

the growth of technology since the information gathering phase of the first 

publication. The report of this study has not yet been released. 

In summarising Australian developments in technology education, Morgan concluded 

(1992) that the recognition of the relevance of this area of study is largely due to its 

perceived links between technology education and economic development, through 

preparation for industry and vocations. However, as part of the Asian region Australia 

has taken the more advanced step of mainstreaming technology education into core 

general education. 

intended to be in the interests of the individual.. . to provide the most 

usefrrE citizens in the future wifh the skills fo contPibute to the well- 

being of the nation.' 

(Morgan, 1992: 129) 

More recently in April 1999: State, Territory and Commonwealth Ministers of 

Education met in Adelaide as the Ministerial council on Education, Employment, 

Training and Youth Affairs (MCEETYA). At that meeting the ministers endorsed a 

new set of national goals for the Twenty-first century. (MCEETYA, 1999). This 

statement of goals is also known as the Adelaide Declaration. The preamble to the 

document specifically acknowledges the place of technology in the modern world. 

These national goals provide a basis for investment in schooling 

to enabfe all young people to engage effectively in an increasingly 

complex woiid. 

(MCEETYA, 1 9993-4) 
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Nat all the goals of the Dectarati~n relate directly to technology skills and knowledge 

but certainly the monitoring of progress that will take place to ensure the 

achievement of the National goals will contribute to ensuring students learn about 

technology. 

Several Australian academicsf writers have examined the concept of technological 

literacy. Seemann (1995) used the phrase Technacy to describe elements of 

technological iiteracy in his study of aboriginal Austraiians, while Buli (19981, in a 

research study into teachers understanding of technological literacy, arrived at 

several findings. Buil's findings indicated a lack of product and artifact development 

and consequent lack of meaningful appraisal in technology programs. Her study 

found that teachers were good at focusing an literacy as part of the concept of 

technological literacy with a singular language modality that focused on text but were 

unable to focus analysis on products as alternate texts. Suit argued that they were 

unable to articulate a concept of technological literacy and much of their teaching 

curriculum held process as its only goal. However, Bull argued that a learning 

curriculum should still meet the process goals but argued that it needed to occur 

through activities with real and situated purposes. 

The adoption of the national Statement and Profile in Technology (Curriculum 

Corporation, 19941, by each state was voluntary. The Victorian Education 

Department adopted their own set of Statements and Guidelines (1 996) while 

Tasmania has provided guidelines for their use (1996), and Western Australia 

developed a syllabus for an area they describe as Technology and Enterprise (1996). 

New South Wales has instituted a curriculum in Design and Technology. This can be 

interpreted either in a traditional skili-centred way, or in a more sociological manner 

with less emphasis on manipulative skills. (Williams, 1993) Williams feels a mix of the 

two emphases is important and argues there is a crucial need to have an underlying 

philosophy in technological literacy for the subject area. (1993) Writing in 2002 

Williams refers to the Crisis in Technology Educafion in Ausfmlia, predicated by the 

sfafe curn'culurn diversiiy, few powerful advocates for the learning area but also a 

focus on areas of information and computer technology and vocational education and 

training (2002: 280). 

A series of Guides for Teachers, 'Introducing Technology Education R-7', 

(Department of Education and Children's Services, South Australia, 1994) were 

produced in South Australia. This set was designed as a vehicle for teachers to 

encourage technology in their classes. The focus is on a Science/ Technology 
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approach with a practical basis grounded in the National Curriculum documents. This 

State's implementation was well supported by advisers and specialised curriculum 

centres until recently. 

Jones (I 996) sees the Australian Technology Statement and Profile as a courageous 

attempt to invent an area of learning. However, Jones is critical of not only the 

'invention of the Key Learning Area' but also of the conception of the ten common 

agreed goals for Schooiing in Australia.' Jones upholds her view by questioning the 

rigor of the literature review that was undertaken by the Education Participation Unit 

at the University of Tasmania. The review 'Technology In the Curriculum: Trends and 

issues emerging in the 1990's' is challenged on the basis that it took no account of 

recent scholarship in the philosophy of technology and philosophy of science, or 

feminism and technology. 

Similarly Jones (1996) notes that the simplicity of the National definition gives no 

heed to the complexity that is inherent in the nature of technology nor the problematic 

nature of the definition. She finds that the body of the documents carry little or no 

connection between technology and culture; the politics of technology or the social 

construction of products nor the evolution of technology as it is derived from science, 

embodied in science nor bound in class, sex and divisions of labour. Jones' makes 

reference to the writings of Heidegger, (1977) who she considers to be one of the 

fathers of philosophy of technology along with ldhe (1991). Neither relegate 

technology to an instrumental utilitarian role such as we see in some state 

interpretations at present. It is illustrative to note that Jones does value the worth of 

the UNESCO statement on technology and aligns herself with the work of Wajcman 

and the text Feminism Confronts Technology (Wajcman: 1991) in stating that 

technology is always a form of social knowledge; practices and products. This view 

encompasses technology as a social force, the economic relations that shape and 

design the deveiopment of technology, gender relations and social relations that 

shape technology. Jones relies on the assumptions of Wajcman in claiming that the 

National statement and profile for Technology overlook the fact that technologies are 

both socially constructed and society shaping (Wajcman in Jones, 1996). 

The National Statement and Profile overlook the significance of social and 

technological change. Jones ponders whether this relationship was left to the study 

of technology in the Studies of Society and the Environment (SOSE) Key Learning 

Areas. A brief glance at the text 'The Impact of Technology: a teacher resource for 

Band B in Studies of Society and the Environment' (Dunlop, 1996) would serve to 
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support this view. Jones condudes that not only have issues of culture, social 

relations and gender been overlooked but that there is a need to reconceptualise this 

Key beaming Area (Technology) into a coherent learning area that does far more 

than further the 'gendered character' and influence of the 'adoptive fathers' of this 

learning area - the industrial arts. 

Internationally, the gender equity issue relating to technology education is a major 

one. Taylor (1993) argues that where technology has been proposed for inclusion in 

the compulsory core of studies at primary and secondary schools it should be 

conditional on the provision of a gender neutral program. He sees the equity issue as 

largely pedagogic in terms of promoting technalogical literacy. This issue in itself is 

worthy of its own study and will be noted here only where it impacts on the concepts 

addressed in this study. 

Morgan's overview of the expectations of the National Statement indicates that: 

sfudenfs need to experience a range a f  technologies which are 

relevanf to cconfempomry issues and needs; have specific social and 

economic significance; improve the qualify o f  life at home and in the 

work-piace; are ecologically desirabie and susfainabie; am particularly 

relevant fo Ausfralia; and which relafe fo sfudent interests and needs. 

(Morgan, 1994: 121) 

This scope counters some, if not all, of the criticisms leveled by Jones. Morgan 

(1994) nates the incongruity of the same teachers in high schools being expected to 

teach technology for vocational skiils and competencies as well as teaching it in the 

context of general studies. Each have markedly different orientafion and philosophy 

(Morgan, 1994:126). Similarly, Morgan notes that the National Statement makes little 

attempt to acknowledge or promote a structured knowledge, concept and/ or a skill 

base alongside very general outcomes which are related almost exclusively to 

process. While it is acknowledged that the statement should contribute to the 

technological literacy of our youth he is critical that there is little to ensure its 

implementation at a state level. 

Before examining the report which has lent the greatest impact towards technology 

education in Queensland it is opportune to examine Table 23 of the National 

Mapping exercise on Technology. (See Table 1 . I )  This was the first stage engaged 

in when the development of the National Statements and Profile process was 
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initiated. (AEC, 1890). The text mapped from Queensland refer firstly to the 

'traditional' subjects which provide a sound general education with the possibility of 

options in schooling, training and employment. 

Table 1 .I 

Table 23 of National mapping exercise 

I I I I I .  

The paragraphs addressing levels of schaoling refer to the use of new fechnofogies 

such as microcomputers, synfhesisers and electronic learning centres, dedicafed to 

fmnsforming cornrnerciaf education to meef fhe demands of employment in a modern 

office (Taylor, 1993: 378). Essentially, the summary made for Queensland focused 

on Business Education and the use of computing technology. (AEC, 1990: 138) 
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This study suggests that given the nature of the mapping exercise in 1990, the 

coverage awarded it in Queensland can only be seen as a token of any general 

technology education that has occurred in this state prior to the review of curriculum 

chaired by Wiltshire (Wiltshire: 1994). The statements made, as representative of 

Technology Ed~ication in this state, clearly illustrate the restricted and limited 

understanding of the term Technology. A review of Table 1 indicates that Technology 

equates to computers and office machines only. A comparison with the other states 

in the same publication suggest that Queensland Education was unable to recognise 

the breadth of Technology and see it as a basis for a broad-based general education. 

The most significant impact on Technology education in Queensiand to date was the 

recognition it was awarded under the Review of the Queensland School Curriculum 

(Wiltshire et a!, 1994) 

The Wiltshire Report Recommendation R5.6 (I 14: XI) outlined a place for technology 

education in general education in Queensland. 

there is widespread agreement throughout the state among 

teachers, students, parents, business and industry on fhe need for 

a care cum~culurn organised wifhin Key Learning Areas initial/y and 

then by subject. .. (Wiltshire, 1994: vii) 

A new curn'culum (technology) for Queensland wil! provide the 

foundafion for the fufure direction of schooling but, no rnatfer how 

we// deveioped and designed that cum*culum becomes, fhe vital 

ingredients in effect wii' be the school environment and the crucial 

relationship that needs to occur in the classmom between teacher 

and student.. . . 

(Wiltshire, 1994: viii) 

Volume Two of the Review of the Queensland School Curriculum includes 

Technology Education. Papers such as that written by Taylor (1993) were either 

commissioned by the Panel as part of external analysis, or were the results of 

surveys conducted by the Australian Council for Educational Research or overviews 

of written submissions to the Review. 

One outcome of Taylor's report is the highlighting of the newness of technology 

education P-6 and the noting that it has been part of primary schooling through art, 

craft, applications of natural science, social science and other aspects of the 
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curriculum. Taylor raises the debate of gender access to this key learning area which 

will, in time, necessitate the revisions of syilabus in the traditional subjects such as 

manual arts, home economics and related fields. it wilt further necessitate the 

revision of programs for inservice and pre-service training of teachers. Taylor (1 993) 

asks: 

Does fhe cornmunify have a responsibilify fo educafe ifs young fowards 

fechnoiogical literacy? Is sexism in education a easonable base for 

deciding which groups should be given oppodunifies fo develop skills in, 

knowledge abouf and affifudes towards technology? 

(Taylor, 1993: 377) 

Taylor (1993) recognises that technoiogy education does have a role to play in 

broadening the technological literacy of boys and girls. The problem identified by 

Taylor is that practitioners, from traditionally different school subject areas, are being 

asked to combine to present technological literacy in an integrated fashion. One 

suggestion, by Taylor, for lessening the stereotyping in secondary technology 

education is to expose ail Year 7 and 8 students to an integrated program, free of 

subject boundaries. 'This should be taught coherently by a technology teacher' 

(1 994: 378-379). 

One of the contributions made by Taylor in reviewing each of the syllabii related to 

technology education in Queensiand schools was in an introductory statement. There 

does nof appear fo be a philosophic base (rationale, aims and objecfives) for 

fechnology education or for its predecessor fields in Queensiand (Taylor, 1993: 378). 

The second and more widely acknowledged gap is the lack of emphasis in the field in 

the P--6 range. There have been historic links between Science and Technology and 

students daily make observations about interactions between the natural and the 

made world. The lesson for technology teachers, according to Taylor, is not to 

trivialise technolagy activities by restricting experiences to simulations and toy 

substitutes. Lef young children experience the real worJd (Taylor, 1 993: 379). 

Cosgrove (1994) writing for the Curriculum review, concludes that there is a major 

issue to be resolved in working out just what technology education is for. if if is forfhe 

advancemenf of fechnological liferacy of all young cifizens then if will be different 

from a f o m  of fechnology education aimed af prepan'ng young people for specific 

vocations (Cosgrove, 1994: 68). 



In reviewing senior school syllabus related to Technology, in the area of Manual Arts, 

Taylor noted that the Senior Technology Studies Syllabus, from the Board of Senior 

Secondary School Studies (BSSSS, 1991) is the only one framed in the spirit of 

technoiogy education as per the international literature and the Australian 

Technology Education Statement. It contributes toward pre-vocational education, 

general education and education for life. According to Taylor, participants are likely to 

develop a solid framework of values such as self-esteem, working co-operatively, 

respect for the environment, and respect for excellence in craftsmanship. He claims it 

is future-oriented and contains elements that could contribute to a core of study in the 

junior secondary schoot and primary education (Taylor, 1993). 

The Queensland syllabus in Senior Home Economics has for some years 

incorporated the notion of the design process (BSSSS, 1991) as does the syllabus in 

Home Management for the external senior examination (BSSSS, 1995). The Film 

and Television syllabus now carries an element of the technology process in terms of 

design, make and appraise. The Engineering Technology (1995) syllabus was the 

first to advance on Technology Studies and specifically target the development of 

technological literacy through the use of a model (BSSSS, 1995). 

The Wiltshire curriculum review panel proposed a Draft Charter of Values for 

Queensland Curriculum derived from, 

fundamenfal beliefs relating to the individua/, society, the earth, 

knowiedge and meaning, which are cumnt in Ausfaiia today.. 

these beliefs perform an infegmfing role and aflow . . Qtleensland to 

go beyond other lists of vatues proposed by education systems in 

A ustralia . 

(Wiltshire, 1994: 290) 

It is these values, the same values as emphasised by the technology educators, 

thinkers and philosophers mentioned earlier, that would appear to provide the vital 

and integrating futuristic link contained in technological literacy. These values include 

notions of co-operation, ethics, ecology and futures. It is argued in this paper that the 

future perspectives as derived from the social dimension of learning will equip 

students in being critical adaptors and users of technology. The concepts 

underpinning Technological literacy such as those promoted by Dyrenfurth (1991) 

can contribute to our future education system by providing values and perspectives 

to students. 
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1.2.9.1 lmpfementation of Technology Education for Queensland Schools 

In implementing the recommendations of the Wiltshire Report (1994) into 

Queensland education in 1995, technology became recognised as part of general 

education due to the acceptance of the National eight key learning areas. The 

Queensland Department of Education has supported this initiative through policy 

officers and eleven regional co-ordinators, each having a mandate to raise 

awareness of technology education in their education regions. National professional 

development funds accessed via the Department of Education Training and Youth 

Affairs (DEETYA) have furthered this implementation and this process continued 

throughout 1996. 

During 1995 the Australian Science and Technology Council (ASTEC) conducted a 

study through a series of workshops that aimed to explore young people's views of 

probable and preferred futures for Austraiia in 201 0 and the role of science and 

technology in shaping this. Over 800 young people were surveyed (ASTEC, 19996). 

One of the major findings of the ASTEC report was that young people see science 

and technology as playing a major role in the type of world in which they live and 

would like to see more emphasis given to placing it in a social context. Several 

themes relating to Science and Technology emerged from the workshops. Mast 

notable was that young people see themselves as embracing technoiogical change 

more readily than alder generations, but question the significance of those advances 

in relation to the environment, genetic engineering, and information technology. Many 

of the findings regarding issues of science and technology were interpreted as a lack 

of faith in the area, despitethe advances made. 

Concerns in the ASTEC study were seen to be based on lack of understanding of the 

issues and their impacts. The study recommended that action needs to be taken to 

enhance young Australian's understanding of science and technology using both the 

formal education sector and more general community programs. A call was made to 

the Science and Technology cmmmunity to place their issues and research in a 

broader social context. (ASTEC, 1996) The report noted young peoples criticisms of 

science and technology as including a lack of relevance to everyday life, dry teaching 

approaches and limited resources resulting in an exclusion of youth undertaking 

Science and Technology studies and careers. (ASTEC, 1996) The national studies 



and reports had implications for Queensland and how the national syllabus would be 

interpreted for the state. 

In examining how Queensland might actively place technological education and its 

literacy into a teaching framework there is a need to examine the notions that 

underpin the teaching of technology. In that examination recognition is given to 

Harlow and De Vore (~1970) who coined the name technoiogy education for a 

program area of study where one would teach about our (the American) 

technological past, present, and future (Kozak and Robb, 1991). The Queensland 

Technology syllabus writers from 1997 to 1999 have taken into account some of the 

writings of Har~ow, De Vore, Kozak and Robb in order to mould a framework of study 

that is unique to Queensland and yet cognisicent of developments elsewhere. 

1.2.9.2 Queensland developments 

The establishment of the Vocational Training and Education in Queensland unit 

(VTEQ) within the Board of Senior Secondary School Studies (BSSSS) has impacted 

largely on industry areas that schools may opt to specialise in for post compulsory 

schooling. Much of this economic and employment-oriented educational initiative 

may serve to place technoiogy education into the 'skills only' and vocational 

preparation for work category. In this category much of the literacy dimension is 

abandoned in favour of the repetitive skill-based notion of directed instruction. Given 

that many traditional jobs, as we know them today, will disappear in the eariy twenty- 

first century there would appear to be a mismatch between the goals of a general 

education for life and a vocational skills training notion. In establishing what will be 

the focus of technology education there are many implications for how and what may 

be taught and practiced in a primary technology education course of study. 

The Queensland Schools Curriculum Office (QSCO) later to become the Queensland 

School Curriculum Council (QSCC) reviewed the National documents and assessed 

their appropriateness and utility for developing curriculum frameworks or syllabi 

(1997). At present only the National Statement is recognised in Queensland whilst 

the National Profile far Australian Schools (1994) has no status and is available for 

reference purposes only in Queensland schools. The QSCC has a team of writers 

currently developing materiais associated with the Technology syllabus for 

Queensland schools. The design brief, finalised in November 1998 recognised that 

technological literacy is the focus of technology education programs (QSCC: 1998). 
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The April 2000 Draft syllabus for the key learning area Technology was released by 

the QSCC to trial schosls and on CD-ROM. This document defined the learning area 

and acknowledged the role of technological Iiterzcy in contributing to learning in the 

key learning area. The subseqcrent draft far the Advisory committee (October 2000) 

does not define technology in a single definition nor does it address the concept of 

technofogical literacy. Rather, the document preferences working technologically 

(QSCC, October 2000:6) a notion gleaned from the preceding Science key learning 

area syllabus (QSCC 1999) which contained working scientiflcaEly as its process of 

operationatising learning. The final Council approved syilabus does not define 

technological literacy. 

1.3 Teaching in technology 

Teaching in the subject areas encompassed by technology has and continues to 

exhibit a wide variety of approaches from a) the traditionalist notion as described by 

Zuga and Bjorkquist (1 989), or the behaviourist practices of traditional teaching b) the 

contemporary teacher teaching communication skills (kankshear 1998), c) the social 

technologist .d) the scitech (science and technology) stream (Brennan: 1990), e) the 

votech (vocationall technology) strand and most recently f) the constructivist 

principles approach which encourages students to construct meanings for 

themselves and to become independent learners and problem solvers. (Kirkwood in 

Foster and Wright, 1996) g) as problem solving (Wu, Custer and Dryenfurth, 19%; 

Sittig, 1992) or h) as process driven (Todd and Hutchinson, 1991 in Foster and 

Wright) or i) the modular approach (Neden, 1990). These teaching strategies will be 

referred to later in this study as possible approaches teachers have or may adopt in 

order to teach Technology as a learning area. 

Some note should be given to the distinction between the purpose of technology 

education and the potential teaching and learning approach that is used. In 1996 it 

was impossible in Queensland to distinguish between technology for vocations or for 

education in promoting skills, understandings or for its greater global social purpose. 

Zuga (1989) posits that the content of a course becomes secondary to the provision 

of worthwhile activities for students. In her view the benefit lies in the course which 

provides opportunities for students to be creative, improve their problem-solving 

abilities, become critical consumers, and develop technological literacy. 

This paper concludes from the preceding literature that the key element to resolving 

the lack of direction that technology education has had in schools is to teach for 
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technological literacy. From teaching this concept will then flow technology for 

vocational purposes, for science, for its social and environmental perspectives and 

for its national purpose that has both political and economic impacts embodied in the 

notion of a literate citizenry. 

Kozak and Robb acknowledged in 1991 that, 

if would be almost impossible for any one person fo be 

knovdedgable in ail areas of technology due fo ifs vastness and 

mpidify of change: .. . The technical skills of technology education 

insfructors will need to be fmnsferable so they can be applied to a 

variety of sifuations. 

(Kozak and Robb, 1991 :43) 

Kozak and Robb argue that teachers of technology should serve technology based 

internships in business and industry. The merit in the notion is in gaining insights into 

what technological artefacts are and how they perform and are created in the real 

world situation. The question arises - would a specific industry internship create a 

well-rounded technologist? Some of the 1996 state education plans to send teachers 

to industry in conjunction with senior schooling and industry module units would' 

reinforce the proposal of Kozak and Robb. It is concluded on the basis of the 

arguments raised that any interface that involves teacher and specialist practitioners, 

industry and the world outside the classroom does serve to put learning in context 

which may in turn help teachers to motivate students with realism when applied to 

learning in the school setting. It also heightens the curriculum understanding, 

methodology development, and skill transfer ability that Erekson promotes in his 

symposium papers of 1987 (Kozak and Robb, in Dyrenfurth, 1991). 

There are many documented school studies where technology education and 

technological literacy have been promoted. ([TEA) , 1990; Adams & Merz, 1989; 

Savage, 1990; Linnell, 1996; Smith, 1987; Skeat and Tunncliffe, 1989; Blackmore, 

1990. These case studies and programs document the skills and practices that 

emerged from undertaking technojogy activities and the resulting enhancement of 

learning and understanding for students as well as staff. It has been noted in these 

studies that staff development, through programs such as that suggested by Kozak 

and Robb are as important as student programs. 

A study by Wu, Custer and Dyrenfurth (1996) examined the difference between 

personal and technological problem solving styles. The findings concluded that 
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problem solving has become an important survival kif in our technofogicalfy advanced 

sociefy (Wu, Custer and Dyrenfurth, 1996: 13). It is an area where technology 

education, teacher and curriculum design studies are increasingly calling for more 

emphasis on higher order thinking skills and technological problem-solving. The 

results of the empirical study suggested that personal problem solving is distinct from 

technological problem-solving. Problem-solving is nature-specific. The three year 

length of this study did not suggest changes in style over time but the authors 

propose that an undertaking from Year 1 to 12 may see significant change effected. 

The study, which builds on the findings of de Wolters (1989), suggests that 

technological problem solving must begin at the elementary level to encourage 

students to explore adively and interact with personal and technological problems 

while still in the developmental process. They concluded that the priority is to teach 

teachers how to teach problem solving and the psycholagical and technical factors 

that lie behind the process. This study recsgnises the importance of problem solving 

related to technology as one of the competencies of technological literacy. (Walenick, 

1990; DeLuca, 1992) 

The research study conducted by Foster and Wright (1996) concluded that for 

technology educators of industrial course origin: 

that it is unlikely the professicri-r can survive in fhe current 

educafj~naf climafe wifhouf redefining i fs  ro!e ... and the field has a 

variety of approaches to and models of iechnology educafion 

among which to choose. 

(Foster and Wright, 1996: 9- 10) 

The consensus of results showed that technology education should be viewed as 

method (constructive methodology) at the elementary levei, as an organisationai 

factor in the middle school with a career awareness at this and the lower level. Less 

consensus was reached for high schools where the top response was for the content 

of technology and its integrative nature. All agreed that an emphasis should be on 

design at ail leveis of education (Foster and Wright, 1996). The Foster and Wright 

study which drew on 156 perceived leaders in technoiogy education begs much 

greater analysis. 

Learning how to teach technology is an important factor in developing programs in 

schools. It is argued in this study that before implementing programs in schools, it is 

important to provide teachers with a set of skills that stem from a phifosophical 
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underpinning that provides a level of understanding in order to implement technology 

education programs. The philosophy lies in technological literacy. 

The preceding sections examine literature in term of local and overseas 

developments and in terms of studies of various aspects of technology education 

such as teaching methods. A number of researchers such as Dyrenfurth (1991, 

1984), McCrory (q983), and Wright & Daiber (1981) have attempted to develop 

models to characterise technological literacy. These are examined in the following 

sections. 

1.3.1 Modets for promoting Technologicaf Literacy 

In evaluating models for technological literacy the following section examines the 

intent of such models and the interface that the model makes in teaching about 

technology education and facilitating the develapment of technoiogical literacy. 

Models provide the basis for structural organizers, and can act as visual text and 

representations to show relationships that exist between parts of a whole within a 

given system. Models can be conceptual or contextual when used in education that is 

embedded in theory or practice. 

Dyrenfurth's (1991) (Diagram 3) model is regarded as pivotal to the development of 

this study. Initially, it appeared to convey most factors that would be useful for 

teachers. Further research indicated that a number of earlier models had been 

combined into the Technologicat Literacy Synthesised Model. An examination of this 

and earlier models follows with explanations as to why Morgan's model was chosen. 

Dyrenfurth (1991) proposed a model (Technological Literacy Synthesised) stemming 

from the key pointers in hisdefinition of technological literacy with six points derived 

from practitioner's research. He proffers this as a plausible definition and model. 

A. Technological literacy, whafever i f  is builds on a base of 

general education. The inferface between the fwo is indistincf. 

B. It includes an infegral core component, the masfery of a set of 

genemlisable fechnological skills fhaf focus on fhe process of 

human interaction with fechnology. 

C. Technological literacy necessarily includes a dimension of 

capabilify, ii e., hands on capabiiity, with technology, This 

capability may be structured into several clusters or 

subsysfems that are valid for all of fechnology's applicafion 



arenas. It is immatefial whether 3, 4 or 5 clusters or 

subsystems are used; if when faken fogefher, they all 

inherently encompass technology. 

D. Technological literacy empowers incdividuals to progress 

towards goals of family, social, occupafianal, civic and 

consumer effectiveness as they interface wifh fechnology. 

E. Progress towards fechnological literacy is primafly fuelled by 

three mechanisms: Sysferna tic education, ma fu ration, and 

individual efforf. 

F. Technological literacy exists as a confinuum thaf enables 

people fo possess if at van'ous levels that, opfimally, aare 

commensurate wifh their work and deveiopmental stage. 

(Dyrenfurth, 1991 : 179) 
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Diagram '1.3 

Technological Literacy Synthesised Model (Dyrenfurth 1991 : 180) 

Dyrenfurth argues  that  the  Technological Literacy Synthesised model demonstrates 

that: 

in foday's and tomorrow's ever more complex and fechnological 

wodd - fechnological liferacy is a key element fo achieving efficiency 

in personal, (familiai) social, civic and occupafionaf spheres of 

acfivity. Technological literacy is achieved by mastering fhe key 

essentials of fhe ways of inferacfing with technology (procedures) 

and fechnoiogy's core capabiljfies in each of the subsysfems 

suggested. (energy and power, rnafe~ais and processing and 

communica fion). 
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(Dyrenfurth, 1981: 182-183) 

According to Dyrenfurth, all of these build on a solid general education. 

Teamwork, constructive work habits, and critical thinking skills are 

reinforced by their technological applications. The result is an increased 

capacity for learning to learn (Dyrenfurth, 1991: 183). 

Finally, Dyrenfurth draws seven key competency vectors, from his model, which 

detail the specific nature of technologicai literacy that he sees as central to the 

success of humankind's future. They are: 

I. Team work and interpersonal skills/ co/laboration 

2. Construcfiv~ wo& habits/ values 

3. Technological procedures 

4. Technological capability 

5. Basic functional skills 

6. Thinking and decision-making skiiis 

7 .  Ability fo learn/ adaptability/ learning to learn. 

(Dyrenfurth, 1991: 183) 

Dyrenfurth's model provides a structural set of procedures for achieving what he 

sees as a goal in education. Its cyclical notion suggests a hierarchy of learning based 

on foundation teaching. The model does not fully reflect the notion of a 

technologically literate journey in the way that his definition does but it provides a 

representation which illustrates his philosophic beliefs. 

1.3.1 .I Early models of technological literacy 

The following section examines a number of earlier models. One criteria used in the 

examination was to find a model that would provide an instructional framework with 

the intention of utilizing it with teachers, thus enabling the technology instruction to 

apply to learners. 

Dyrenfurth's 1984 model (Diagram 1.4) provides a diagramatic formula that he has 

built on to reach the model displayed and discussed earlier in this paper listed as 

diagram 3. This mode! encompasses a variety of domains as well as contexts in 

multiple layers in which technology is encompassed and engaged in by people who 

range from citizens to 'expert' scientists. 

Chapter 1 50 



Diagram 1 .$ Technological literacy (Dyrenfurth, 1984) 
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Harrison's model (Diagram 1.5) illustrates the progression of technological thinking in 

that he illustrated a version of the concepts embodied within a definition of 

technological iiter~cy. Unlike DyrenfurthJs 1984 model Harrison has not tried to define 

the learning context for technology but rather the scope of process. This model 

relates to the personal being (considerations of the aesthetic values and an 

awareness of the arts) rather than a technotogically capable practitioner or learner of 

technology education. 

Diagram 1.5 Technologicaii literacy (Harrison et ai,, '1988) 

8-F 
up 
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In Diagrain 1.6 McCrory has represented technology as a progression that moves 

from the top of the model - from ability - toward ~lnderstanding at the bottom. It 

represents literacy as academic understanding rather than cantextuaiising learning in 

technology with a larger life role. 

Diagram 1.6 

Yechnologicai literacy (McCrory, 1983) 

Diagram 1.7 Technological literacy (Wright & Daiber, 1981) 

 

- , . _- - - - . . - - - - - * - - - - - -  

Diagram 1.7 presents the Wright and Diaber (1981) view of contextualising 

technological literacy. This diagram has contributed to the understandings that Wright 
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promoted in that individuals will progress toward a lexicon af literacy, as 

acknowledged earlier in this chapter. The social and cultural dimensions are 

represented as a clew progression based on increasing levels of understanding of 

and engagement with technical aspects that form part of the literacy descriptors they 

use. However, none of the models above fully encompass ail of the aspects this 

study looked to examine. More of the same features appear in Diagram 1.8. 

Diagram I .8 Systemic model of problem soiving (Barnes, 1989) 
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Diagram 1.8 seeks to incorporate many corrapiex concepts and learnings into a single 

diagrammatic fortn related to problem solving in technology education. It provides 

many elements of other diagrams but does not point to a goal in technological 

literacy. This model provides a cyclical progression of learning through problem 

solving from the simple to the more complex. The complex nature of the total model 

tends to defeat the dimensional and systematic problem-solving message. 

1.3."12 Morgan's models 

Morgan (4994a) developed a model for the implementation of technological literacy 

programs. This is the Practitioner's Model of Technological Literacy. Morgan 

identifies technological literacy as being, the empowemenf of individuals fo enable 

them to act and interact infelligenfly wifh the built environment (Morgan, 1994b: 5). 

Morgan describes this model as a functional representation of a complex construct. It 

was developed and has been published in subject area journals in order to assist 

teachers to analyse the nature of technology education that is underpinned by 

technological literacy. 

Diagram 1.9 A modified form of Morgan's practitioner's model of technoiogicai 

Iiteracy (Morgan, 1994a: 9) 

I 

Chapter l 55 Introduction 



The modified form of Morgan's Practitioners model (Diagram 1.9) proposes 

technological literacy in four dimensions; social, conceptual, technical and personal. 

in this sense the model provides a conceptual and contextual framework that builds 

on the Dyrenfurth model. Similarly, Morgan has incorporated the notion of 

technological knowledge stemming from the UNESCO Project 2000+ conference 

(1993) and writers such as Herschbach ('l994). 

Given the recognition and acceptance of the concept of technological literacy, there 

is a need to have a f~~nctional framework within which terms encompassed by 

technological literacy can be utilised. Wifhouf fhe language base and fhe knowledge 

base then the context we have no basis for fechnological liferacy (Todd, 1991; Kozak 

in Dyrenfurth and Kozak, 1991 10-27). 

Morgan (1994b) also proposed what he described as a Contextual model for 

technology education. (Diagram 1.10) Morgan's model proposed a transitional 

irnpjementation model for classroom teachers. In encouraging a teacher to move 

toward accommodating technology into the school curriculum, fourteen points are 

listed. An outline of these is provided with the intent of overlaying some of these 

issues on the diagram at a later point. 
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Diagram 1 .la. A Contextual Madei for Technology Education (Morgan 1994 b) 

The fourteen points in Morgan's (1994b) model are as follows: 
1. Teachers develop a philosophy which is broad, sound, student centred and future 

oriented, 

2. be prepared to defend what is done on educational grounds, 

3. ensure that all aspects of technology receive attention and not allow the artifact to 

overshadow the study of technology, 

4. teachers should increase their conceptual understanding, 

5. promote thinking ski/ls perhaps by changing teaching styles, 

6. provide a flexible approach that accepts multiple solutions withouf being 

judgmental, teach for transfer info fife experiences - the constnrcfivisf approach 

which allows for the individual to create meaning and reality, 

7. do not compromise qua!ify for cljents, 

8. venture into group activities using a variety of techniques, 

9. accept a broad view of technology, 

10. proceed with change at a rate suited to the teacher, 

11. demonstrate a commitment to new technology but maintain a balance in a 

program, 
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12. refled the broader issues of envirunmenf, employment, health and safety, 

13. create an affi-acfive faciIify, 

14. develop sira fegies fo pmmo fe gender ii?clusiveness. 

(Morgan, 1994b: 11-12). 

The iterative nature of the Contextual Model for Technoiogicai Education (Morgan, 

1994b: 8) indicated by the two-way directional arrows which encompass curriculum, 

teacher knowledge and ability, resource limitations and structural limitations, lends 

itself to a broad application at many levels of schooling. Given the generic nature of 

the Contextual Model a teacher could apply this model to their curriculum program. 

To apply this model and the findings of Foster and Wright (1996) to a primary school 

environment may provide the impetus that is needed to reach a degree of 

technological literacy at a variety of levels of schooling. 

1.4 Summary of models 

Morgan (Diagram I .9) has developed his first model on the social, poiitical and 

economic impacts of technology. This model lacks the recursive nature of the 

contextuai model (Diagram I .lo) but would be seen as more inclusive than the 

Dyrenfurth model (1 991, Diagram 1.3). Both require a comparison with Barnes (1 989, 

Dii;gram 1.8). This model provides a cyclical progression of learning through problem 

solving from the simple to the more complex. 

All models evaluated omit specific reference to gender and it is at this point, 

especially when proposing a model for early primary years, that teachers recognise 

the need to discriminate positively toward female students in matters relating to hand 

and manipulative skills. Lego research (Taylor E & Huckstep, 1995) confirm the 

anecdotal evidence from teachers conversations that girls generally have had little 

hands-on experience and recommend giving girls as much opportunity in the making 

phases of artifacts as possible and advocates the use of single sex groups. 

As with the nature of curriculum developments already discussed, the models follow 

the premise of existing power structures with occupational elements as a key goal. In 

this light most rnodeis regress to the industrial notion. Morgan's ('l994a) model, while 

progressing in terms of empowerment and the notion of affective values which begin 

to take into account higher order processing skills, is limited in its development in the 

technical realm to industrial machines and processing. 
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4.4.3 Application of models to the study 

In proposing a set of procedures through which teachers may incorporate notions of 

technologicai literacy within technology teaching programs, the following discussion 

outlines the dimensions which were considered and used as part of the instructive 

pedagogy for the study that was undertaken. 

The Practitioners Model {Morgan, 1994a) (Diagram 1.9j provides a structure and 

framework for modeiing a technology teaching episode. It provides the framework for 

design briefs, restraints, and setting (Morgan, 4994a). Some additions have been 

made to the diagram in terms of applying underlying principles which currently drive 

school education. These include practices of Effective Learning and Teaching in its 

five dimensions, and fairness and equity strategies and (State of Queenstand, 1993). 

Additions based on Education Queensland policies are indicated on the four edges of 

Diagram 1.9. These are the Principles of Effective Learning and Teaching, Fairness 

and Equity, Active and lnfomed Citizenship and Language and Literacy. The 

additions align with educational practice and system imperatives in Queensland 

education. The following discussion is reflective of the additions necessary to teach 

for technological literacy. 

Gardner ( I  994) proposed that a model for integrated tearning drawing on Hermann's 

whole brain models for thinking should be applied to curriculum developments 

(Skinner, 1996). This suggests a methodology for incorporating constructivism and 

critical thinking and the functional aesthetics as they apply uniquely to technology 

education. 

De Bono's (1985) thinking strategies need to be noted as part of this discussion. The 

development of thinking skills which aid students to use a variety of problem-solving 

methods to arrive at possible solutions to technological problems adds a life-long 

learning dimension to practical problem solving. In relating a model of technological 

literacy to earlier discussions of gender and thinking styles as well as catering to 

different learning stages, teaching strategies need to be implemented that will 

enhance technological literacy. In a similar vein Pitt (1995) examines adult learning 

styles in order to apply the process to the professional development of technology 

teachers. (Morgan, 1993) 

In proposing a set of procedures that characterise the extent to which technological 

literacy can be developed Dyrenfurth (1991) suggests an array of competencies from 
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which to work from. This study examines and proposes that the set of competencies 

need to be extended from the Dyrenfurth's 1991 list. Key elements such as critical 

literacy and sociaily critical theory need be taken into account in a post-modemist 

context (Kemmis, 1983). Post-modemist thinking that accepts multiple perspectives 

and challenges traditional knowledge in favour of reflective processes and 

procedures is likely to have more bearing on the way students are educated than it 

does at present (Klages, 1999). 

1.4.2 Potential contabutions of technology education programs 

in order to encourage teachers to undertake teaching units in technology an 

exploration of haw this has been achieved overseas was necessary in developing a 

model that would be instructive for teachers. There are many examples of where 

teaching programs have contributed to positive technology learning experiences for 

learners in s~hools within formal and informal educational settings. Posch (1 994) 

presents a variety of approaches for implementing programs, while Baloup and 

Gendrot (1992) present positive results in technology teaching as part of project 

teaching. Dyasi (1992) promotes the notion of building confidence in primary 

teachers in order that they participate in technology education programs. 

In proposing that teachers employ a constructivist learning theory which will allow 

students to construct their own meaning of their experiences, teachers will need to 

employ strategies that devetop understanding. This concept will not only apply to 

problem-solving but also to a learning environment where students are active 

participants in the planning, defivery and evaluation of instruction. Cognitive research 

from the 1990's has extended the variety of teaching strategies available from 

traditional teacher-directed approaches to those more explicitly student-centered 

(Spady 1998). The pedagogy aims to make thinking and learning easier, build on 

what students already know, facilitate information processing, deep thinking and 

make thinking processes explicit (Johnson and Thomas, 1992). 

Much has been documented about teaching problem solving, thinking, 

metacognition, and their relevance and application to technology learning and 

teaching in the primary areas of education (Kruse, 1994; McCormick, Murphy & 

Hennessy, 1994; Deal, 1991 ; Barnes, 1989; Anderson, 1989; Barnes, Wiatt & 

Bowen, 1990, Kimbell & Stables, 1999). Such studies have shown that co-operative 

learning strategies can empower group problem-solving and participation skills 

(Maley, 1987). 
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Many curriculum writers since the late 1980Js, working under state laws in the United 

States, and government directed programs in European countries, have documented 

successful methods for implementing technology programs. The integrated approach 

has became one of the most powerful devices for many primary educators. This 

method of instruction has facilitated and aided changes that have been occurring in 

schools, developed community links and brought the real life notion of technology for 

a work relevance into learning. Jacobi (1995) elaborates on managing change and 

the ideological and ethical issues that will underpin the notion of forging relationships 

with schools and communities. Many see a key link between technology and national 

advantage. That is to say that technology can be seen as a key national objective 

that may economically advantage one nation over another. The local and the nationai 

as much as the global citizenship aspect is relevant when encouraging teachers to 

teach for relevance and search for topics. 

In teaching for, and developing the concept of technological literacy, authors 

acknowledge that eductors will empower students to fulfill not only the Technology 

learning outcomes and surpass these but also harness silicon chip technology that 

will represent the era of the new century. Computers are a tool for data acquisition 

and organisation that will aid in the integration of learning. The use of computers and 

information technology has increased dramaticatly in the last five years in classrooms 

and yet teachers are not using this field to its maximum potential. (Smith, 1995) Many 

software packages have the potential to further revoiutionise learning if utilised 

correctly. (Mehlinger, 1996). 

Many calls have been made to extend technology into elementary level education 

worldwide. For example Thode (1996) concludes that it is the one area in which it is 

vital for students to ieam to. think and develop skills to be successful in this high 

technology (computer oriented) world. 

In an empirical study, Lankshear and Knobel (1996) discuss technology as it relates 

to digitised literacies and the technological literacies that arose. The Lankshear and 

Knobel paper claimed to provide a window on typical technological literacy practices 

within an Australian urban milieu, with implications for language learning. 

Unfortunately it provides a very limited conception of technology when the writers 

concern themselves with the National Statement for English and the interface with 

technological literacies which are defined as texts which employ some electronically 

digitised codes. The limited perspective provided by these researchers has served to 

heighten the misconceptions of technology and technological literacy. The definitions 
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provided in the Lankshear and Knobel (1996) paper do not encompass the full 

definition of technological literacy which this thesis adopts and seeks to imptement 

into classroom practice. 

We have, as Todd stated in 1991, the 'societal mandate' to promote technology 

through the key instrument of technologicai literacy. We were provided with the 

international mandate in 1993, with UNESCO recognising Technology as a core body 

of knowledge and the National mandate in 1994 through the Nationally adopted Key 

Learning Areas. It is argued in this study that technological literacy can make the 

most difference in primary education where learning is empowerment and these 

students are the essence of our future citizenry. Students, as evidenced in the 

research papers cited earlier, are able to undertake preliminary exercises in 

procedural learning and processes and apply this learning in context. 

This study proposes an in-service strategy which will educate teachers in 

technological literacy which will, in turn, enable them to teach technology to their 

classes and through the activity assess whether the activity raises the technological 

awareness of the students within a classroom. 

I .5 Conclusion 

This chapter examines literature indicating that there is a need for technology 

educators to develop a clear philosophical vision of the purpose of technology 

education in Queensland. This purpose is best grounded in a broad social construct 

founded in the principles of technological literacy. Technoiogical literacy is the 

pathway for learning in the multi -dimensional, complex field that is technology. 

Technology educators must look globally to the integrative nature and potential of 

technological literacy. There is a need for technological literacy and in turn 

technology to embrace more inclusive issues and principles than it has done in the 

past. 

A number of modeis for implementing technology education in schools are examined. 

Finally the analysis and application of the principles of the Practitioners Model 

(Morgan 1994) of technological literacy suggests that it will provide a structure 

through which to develop a model for implementing technological literacy into primary 

schools in Queensland. 
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VVright (I 995) notes that the International Technology Education Association has 

proclaimed technological literacy as its primary geal in recent years. While there 

appears to be fundamental agreement on the nature of technological literacy, for the 

purpose of this study there is a necessity to identify what it is and how it contributes 

to educational experiences that will contribute to curriculum and instructional designs 

relevant to Queensland schools. Wright highlights that language is a cultural 

construct and in order to reach higher order processing it is necessary to know and 

understand through the use of technically specific language that can be applied to a 

practical activity. In the area of technology he identifies key action terms that will, 

provided students understand the terms, aitow them to reach greater levels of 

empowerment in an applied technological activity. This study utilises Morgan's 

Practitioner's Model of technological literacy with the addition of literacy and the 

principles of Effective learning and teaching. 

In proposing that technological literacy should be visuaiised at various levels leading 

from the specific to the abstract along a continuum, Wright's (1995) view coincides 

with the definition adopted by this paper. He suggests that the profession has ignored 

the more powerful concepts tha,t are technological rather than technical and that 

schools should incorporate the technological literacy mode into a systems and ' 

conceptual approach if they truly wish to engage in technological literacy. Wright 

identifies the need to develop technological literacy in students at every level of 

schooling by incorporating it into the structural system of the organisation. Through 

his research and analysis he proposes structured groups of words, and concepts 

which he identifies as the 'keyposts for comprehension' of technology. He provides 

linguistic models which delineate the hierarchy of terms that his research illustrates. 

Dyrenfurth (1991) concluded after his research on scientific and technological literacy 

that it is part of a larger picture called basic literacy. This study would propose, as 

does Hirsch (in Wright, 1995) writing on cultural literacy that basic literacy is cultural 

literacy that lies in everyday levels of knowledge that everyone possesses. The 

necessity for citizens to know about technology is recognised in that it will allow for 

more active, informed and appropriate decisions to be made in a cultural context. 

There are, however, keyposts for comprehension, and the uniqueness of technology 

necessitates that a common base should be provided. The keyposts for 

comprehension can be defined as Wright (I 996) suggests as the lexicon, the pivotal 

points which need to be identified as a base for understanding. Wright argues further 

that it needs to be done quickly. The time factor for Australian schools is reliant on 
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the development of syllabus and frameworks which will shape learning in the area of 

technology into the Twenti-first century. \Re have, as Todd stated in 1991, the 

societal mandate to promote technology through the key instrument of technological 

literacy. (Wright, 1996) The Adelaide Declaration (1 999) reaffirmed the importance of 

technology for Austrzilian education and the continustion of nationai benchmarking 

which will assist in quantifying what could be done within technology programs. 

The conclusion drawn from the research literature is that technoiogy educators and 

curriculum writers need to develop a clear philosophical vision to underpin the 

purpose of technology education in Queensland. It is argued in this thesis that the 

vision should be grounded in the principles of tect-rnological literacy. Technological 

literacy is the pathway for learning in the multi-dimensional, complex field that is 

technology. This field has been led from the National Statement on Technology and 

the forthcoming syllabus development that relates to Technology in Queensland. 

Technology educators, as evidenced from international studies, need to look globally 

to the integrative nature and potential of technological literacy. There is a need for 

technological literacy and in turn technology to embrace more inclusive issues and 

principles than it has done in ,&he past. 

The Practitioner's model for technology literacy (Morgan 1994) provides for four 

dimensions of planning when writing a unit of work in this learning area. This study 

has added Departmental policies such as the principles of Effective Learning and 

Teaching. (QLD Department of Education, 1995). The Studies Directorate, 

Department of Education Active and lnformed Citizenship: Information for Teachers 

booklet. (1993) The latter policy proposes that a teacher apply the dimensions of 

Active and Informed Citizenship when reviewing studies programs to enhance the 

development of all students as active and informed citizens. In doing this, teachers 

will fink learning experiences with studies programs, and seek new resource material 

which reflects the key elements of active and informed citizenship. 

The following chapter outiines the methodology for the case studies conducted as 

part of this thesis. 
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CHAPTER 2. 

METHOD 

2 Introduction 

This chapter outlines and justifies the research methodology by addressing the 

central question, the research design, the selection procedure, the subjects, 

instruments to be used and the implementation of the study. 

This study investigates the extent to which a model of technological literacy is 

appropriate for facilitating teachers work in the key learning area of Technology. In 

addition, the study examined the quality of student's understanding of technology 

education after implementation of a technology education program. The study 

engaged primary school teachers in a directed process of curriculum development 

and implementation over a period of several months. 

Chapter I outlines the theoretical background to this study through the literature 

review. In addition, terms that are relevant to the central question are defined and 

justified. The literature review also examines the development of technology 

education and the concept of technological literacy; the historical development of the 

concept, its recognition by The United Nations Education Scientific, and Cultural 

Organisation (UNESCO) and by selected states of Australia. A brief overview of 

overseas studies and developments in technological literacy is provided through, for 

example, the implementation of technology programs in New Zealand and the 

Technology for AH Americans Project. Good practice and implementation models for 

technology are examined and a broad range of strategies for use in technology 

activities are highlighted as instructional techniques. On the basis of the examination 

it is concluded that a modified Practitioners Model would provide an appropriate 

basis for the implementation of technology education, that is the subject of this study. 

2.1 Purpose and Structure of the Chapter 
The introduction of technology education in Queensland primary schools represents 

a unique circumstance in education. Primary teachers have no pre-service training in 

technology education and an orientation towards the humanities and away from the 

sciences and technologies. Furthermore the introduction of technology education 

represents the first time a new, potentially complex subject area requiring different 
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materials and equipment, has been introduced. For these reasons it is important to 

address the question. 

How can technology education be successfully implemented in Queensland primary 

schools? 

This question raises a number of sub-questions that the research needs to address. 

Firstly, which model of teacher professional development in technology education is 

appropriate for primary school teachers? Secandly, to what extent is student learning 

in technology informed by implementation of professional development in technology 

education, based on the selected model and centred on technoiogical literacy? The 

sub-questions lead to a focus on the central questions. 

2.2 The Research Design 

The eiements drawn from the central question were examined to determine if 

teachers, having engaged in professional development based on the Practitioner's 

Model of Technological Literacy outlined in Chapter 1, improved their effectiveness in 

technology and that this in turn, improved student learning in technology education. A 

case study approach was adopted. Data was collected based on nine elements of 

the implementation process. The Nine elements were drawn from this central 

question in the context of this study in consultation with a regional reference group 

with an advisory role as to the development of technology education in the region. 

2.2.1 Nine elements 
1. Knowledge of the concepts of technological literacy held by the teachers at the 

outset of the study. 

2. Extent to which participating teachers gaining an awareness af the concepts/ 

dimensions of technoiogical literacy following the initial inservice. 

3. Extent to which participating teachers appiied the concepts in developing and 

writing the technology curriculum- teaching units. 

4. Extent to which participating teachers appiied the concepts of technologicai 

literacy in the classroom. 

5. Extent to which new knowledge/ awareness of Technological Literacy as 

causative to outcomes of the teaching unit. 

6. Students were exposed to the concepts of technological literacy within the 

teaching unit. 

7. The student's exposure was associated with a heightened understanding of 

Technology education. 
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8. Evidence of a willingness by students to engage in technology education and 

curricuium activities after the technological literacy project was complete. 

9. The concepts embodied in the study contributed to more effective learning and 

teaching in the classrooms in this study. 

22.1 .I The design 

The elements from the central question were examined to determine if teachers, 

having engaged in a professional development program based on the principles 

outlined in the modified form of Morgan's Practitioners' Modei of Technological 

Literacy, improved their effectiveness in technology and that this, in turn, improved 

student learning in technology education. 

The professional deveiopment program aimed to heighten the understanding of 

participating teachers and students through their active engagement in activities that 

incorporated the elements embodied in the various models of Technological Literacy. 

Understanding in this paper is interpreted as gaining insight, and learning through 

comprehension of the principles and concepts unique to technology education and 

technological literacy, specifically. The study aimed to examine the effects of 

exposing teachers to the principles of Technological Literacy and to facilitate the 

application of these principles in the development of a technology curriculum unit in 

each of the class settings. Outcomes of this research were assessed through: 

o observation of the teacher's activity and student products 

observation of student activities and interviews 

0 student and teacher anecdotal reporting that showed technology specific 

word use, concept use and concept application 

students' abilityto usejengage in the technology process (design, make 

and appraise). 

Observational data was taken in the form of notes made by the researcher during 

and after each visit or following an interaction, or reporting by teachers. Activities and 

interview results were recorded by the researcher or through the teacher sending in 

feedback. Student and teacher engagement and reporting was done both orally and 

in written forms and in some cases in final reports the teachers made or in seminars 

when they presented to other teachers. Some video recordings were made. The 

ability to engage in the technology process was assessed by the researcher. The 
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researcher had three years of working with schools in this geographic area as well as 

with the technology key learning area. 

At the conclusion of the study each of the elements was ranked according to the 

performance of each site. Numbers 0 to 3 are ratings of performance in the 9 

elements. Each element is to be taken independently. The awarding of a O would 

indicate a very low performance whereas a 3 is considered a good performance. 

O would indicate that a teacher or student was unable or unwilling to understand the 

concept/ principle at that point in time. 1 would indicate a teacher or student not 

being seen to fully understand the concept/ principle and perhaps requires more 

explanation or demonstration before being able to apply the concept to a task. 2 

would indicate that the teacher/ student was able to grasp the concept/ principle but 

unable to apply them without same prompting or guidance at the task. 3 would 

indicate that they could work independently without assistance or guidance and 

explain what they were doing. 

In this study the interpretivist paradigm has been adopted because of the qualitative 

nature of the study. The methodology used did not discount the need for quantitative 

data where appropriate (Glesne & Peshkin 1992). This approach is underpinned by a 

certain view of the world but does not discount the use of a variety of research 

approaches, some of which are drawn from the positivist quantitative fields. A 

constructivist view of learning and teaching allowed for the open-ended activity in 

which participants in the study were encouraged to engage. The interpretivist 

paradigm has been adopted because of the richness of the data sources and the 

likelihood that there would be numerous interrelated variables that would make a 

primarily quantitative approach unworkable. However positivist techniques such as 

surveys were used to collect particular data during and at the end of the study. 

2.3 Case study approach 

A case studies methodology was used because it allowed for rich data ta emerge 

and variables to surface. The observational nature of a case study approach meant 

that insights could be drawn from what occurred. Some generalisations may be 

drawn for broader implementation based on what was studied and documented in the 

case studies. There was a multitude of data types in terms of teacher observations, 

discussions and evidential data. The activities and settings where the data were 

collected represented a high level of authenticity. 
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The case study approach captured the extensive range of data across each 

curriculum program in each site. (Burns, 1995) This method allowed the researcher 

to view the holistic characteristics of the events that would unfold during the study. 

Knowing that many of the outcomes were unpredictable the case study approach 

allowed for complexities and differences across sites. Given the variation in methods 

that teachers used in both structuring and implementing the technology units this was 

the most comprehensive and appropriate methodology to capture data relevant to 

answering the research question. 
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2.4 Research procedure 

The study was undertaken in three phases as outlined below and summarised in 

table 2.1. 

Table 2.1. Phases of the research study 

group of teachers 

Writing of teaching units 

Implementation of the Classroom activity 

Visits and monitoring 

Evaluation of the units Observation - interviews 

The methodology chosen was quatitative, based on training then implementation 

which was examined using observational data such as video recordings, behavi.oural 

checklists and work samples and interviews. The case study methodology meant that 

participant observation was the chief data capture method. Some comparisons were 

made between the technology curriculum units and outcomes in one site and those in 

other sites. 

The research techniques focused on multiple data collection methods with some 

triangulation. Three data gathering techniques were employed in the inquiry phase: 

participant observation using interviewing and checklists for responses to the 

process and student surveys 

video taping, sound recording and field logs in the form of observational 

recordings as notes 

* documented collection of outcomes, student folios, written work, and products 

that were the design solutions students arrived at and recorded in photographic 

form. 

All three techniques were utilised to enable as Mde as possible collection of data in 

the limited time available. 
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Because the researcher was also employed as the Technology Key Learning Area 

Regional Coordinator (KLARC) for Education Queensland, steps were taken to 

consider the dual responsibiiity of researcher and professional engaged in the 

teaching and learning process. Triangulation of data gathering techniques was used 

to confirm observational recordings. This was necessary due to the participant 

observer role that it was necessary to take. 

The early consultation and preliminary research and refinement of the teaching 

package was derived from the researcher's work as KLARC and a need to look in 

depth at the field and address questions arising from teachers. A five-stage 

consultation process was begun. This process moulded the study phases which were 

adopted. 

2.4.1 The consultation and intervention 

The following outlines the steps undertaken in establishing the study and the phases 

within the study. 

1. Support for the proposed intervention 

2. A survey of indicators of technology teaching 

3. Generating draft documents for the study (Phase 1) 

4. Developing a pilot modei and running the piiot and refining documents 

(Phase 1) 

5. Implementation of the study (Phase 2) 

6. Evaluation of the outcomes (Phase 3) 

2.4.2 Support for the research design and proposed intervention 

A Regional Technology Reference Group was established. The members of this 

group consisted of seven primary school teachers, three principals, two deputy 

principals (both primary and secondary) and an Education Queensland Senior policy 

officer- Technology. They were consuited during the design phase of the teacher in- 

service package and the student learning package. This expert group of 15, 

represented all the year levels of compulsory schooling (years +l to 10) and the 

subject areas of the Key Learning Area (KLA) (The subject areas included manual 

arts, home economics, information processing technology and business education). 

They formed a critical group who advised on the pilot phase of this study, endorsed 

the role of the KMRC and researcher. Education Queensland, Regional and Central 

Office approvals had been provided to allow this process to begin, 
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2.4.2.1 A suwey af indicators 
A survey of indicators of technology "teaching was conducted with a group of 

secondary and tertiary technology teachers which required them to list elements of 

good technology programs and lessons. The responses were compiled to provide a 

framework against which technology teaching may be judged. This list, Elements of 

good technology programs and lessons, was endorsed by the Regional Technology 

Reference Group and provided to teachers undertaking this study to demonstrate the 

myriad of possibilities that came from a technology unit. For ease of review this list 

has been grouped into like areas under the headings that correspond to the 

dimensions of the original Practitioners Model. These dimensions are: personal, 

social, technical and conceptual. 

On the basis of the support of the Regional reference group in Technology and the 

survey of technology indicators the piiot study for this research was carried out with 

three teachers in two schools in Term 3, 1996. 

2.4.2.2 Generating draR documents for the study 
A number of professional development materiais that could be used were generated 

and trialed in the study. Different types of handouts were developed and tested in 

staff meetings with groups of teachers or in interview situations when explaining the 

study to teachers. 

2.4.2.3 Pilot study 
After consultation with managers and teachers a final set of draft documents to be 

used as handouts for the workshop participants was generated. These were used 

during Phase 'l of the study. They were produced as handouts in the teacher 

package and as overhead transparencies so they could be discussed in the 

workshops amongst the group of teachers. 

The pilot study was conducted with two year six classes, in two school locations. One 

was a composite class but viewed, by the school as one group with two staff. The 

experience of the pilot study indicated the need to provide a structure on which to 

write technology units as part of this study. it amplified the contention that not all 

technology units had defined outcomes, and nor would all student's work look the 

same at the end of a learning sequence. 
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One- involved Year 6 students with an open design brief. One teacher was unwilling 

to allow groups in the class to formulate propositions and review the outcomes and 

effects of their work or contemplate a constructivist pedagogy. This teacher chose 

instead to guide all her students through a structured program that meant each 

student completed a series of pre-set tasks relating to the theme of the project they 

were undertaking. 

Few of the students had any visualisation of the total project because they were 

directed to complete the set tasks within limited time frames. The project did meet a 

number of outcomes listed under the Elements of good technology lessons in the 

Technical and conceptual spheres. The experience of the pilot study allowed time 

and changes to be made to the methodology to provide a more constructivist 

approach within the study. 

The findings of the pilot study meant that more effort was put into researching the 

constructivist notion of teaching and imparting this to teachers. Planning for a set 

product could not be done and acknowledging this in the development of the 

materials became a strength for the units. Students were able to design and create at 

will, without the planning restrictions some teachers would normally impose out of 

habit. 

2.4.2.4 implementation of the study 
Details of the implementation are outlined below. This section describes the way the 

technology curriculum units were implemented in classrooms in the nominated 

schools. Each separate study was cailed a site and all sites are detailed further in 

Chapter 3. 

2.4.2.5 Evaluation of the outcomes 

The evaluation is detailed in Phase 3 of the study and is described under Study 

phases, Phase 3. The evaluation covered the triangulation of data gathering and 

testing and the final survey that was undertaken. The following details the study 

phases. 
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2.5 Study phases 

The research was conducted in three phases. Phase I was the establishment of the 

teaching group and the training of teachers in the principles of technological literacy. 

Phase 2; the implementation of the technology curriculum units in classrooms, and 

phase 3 the evaluation of the outcomes. 

2.5.1 Phase 1 

2.5.1.1 Establishing the study - the steps taken 

A) A group of teachers was gathered for two professional development sessions 

of two hours over two successive weeks which included: 

introducing the design, make and appraise process of technology 

implementation in classrooms 

teaching the concept of Technological Literacy as a broad conceptual base 

examining all dimensions of the modified form of Morgan's Practitioners' Model 

of Technological Literacy. 

using the 'train the trainer' model. This method was adopted so that each 

teacher could use the literature provided to teach the technology concepts and 

activity of technology in the to their students and to other staff members who 

were also to be involved. 

8) Generate and supply a teaching package containing: 

the Practitioner's Model of Technology Literacy and extension for learning in 

literacy. (See diagram 2. I below) 

the Contextual Model for Technology Education Transition. (See diagram 2.2 

below) 
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2.5.1.2 The models 

Diagram 2.1 The Practitioner's Model of Teehnologicai Literacy (Morgan: 1994a) 
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Diagram 2.2 The Contextual Model for Technology Education (Morgan: 1994b) 

 

In developing the materials for the training sessions, to ensure maximum 

understanding by participants, consideration was given to: 

the nature of technology and of Technological Literacy; definitions and concepts, 

using and explaining the Contextual Model for Technology Education in order to 

assist teachers to bridge the transitional gap from what they knew of technology 

to where they could apply the concepts of the modified form of Morgan's 

Practitioners' Model of Technological Literacy. 

To bridge the knowledge and pedagogical gap the following strategies were used. A 

fist of elements of good technology units and lessons was supplied. 

Secondly, a design brief was given to this group, as follows: 

'To design a fechnology curriculum unit that would be able fo be utilised in a 

primary school and be inclusive of  technofogical literacy. The unit would also 

need fo address government priorities such as impiemenfation o f  the 

'principles of effective learning and teaching'. 

(Knopke, 1997) 
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This unit was required to span three to four weeks of teaching time and use an 

approach that would address other learning areas such as English or Science or 

Social Science. 

Phase 1 of the implementation involved the provision of instruction and resources. It 

also set the conditions for the implementation of the study in phase 2. Phase 1 

involved instructing teachers in the use of The Practitioners' Model of Technological 

Literacy as an organisational device for planning units of work in a primary classroom 

setting. Teachers were provided with an inservice and professional development 

program which comprised a teaching strategies package. This package (Teacher's 

Package for implementing Technological Literacy) provided a generic model which 

could be applied in the writing of the technology curriculum units. Each unitwritten by 

a teacher was to be implemented in phase 2. The units were collected as part of the 

study and analysed. 

During this instructional phase teachers were supplied with the inservice package of 

print materials structured as follows: 

I .  definitions for the Technology Key Learning Area. 

2. definition of technological literacy as adopted in this study. 

3. a copy of the Contextual Model for Technology Education. 

4. a copy of the Practitioner's Model for Technological Literacy (1994) with 

adaptations. 

5. an explanation of the philosophical approach adopted for technology. 

6. information on the background and developments that have led to the 

adoption of the Technoiogy Key Learning Area in Queensland. 

7. a list of steps that teachers may adopt in order to assist a student to 

become more technologically literate. 

8. a list of technology-specific terms. 

9. An outline of The Student Booklet (Student Design Folio) was provided. 

Teachers were advised that the student package could form the structure of 

a design folio and provide an outline for student responses during the unit 

of work. 

1 0. The statement on Technology for Australian Schools (Curriculum 

Corporation, 1994) and Technojogy-a curriculum profile for Australian 

schools, (Curriculum Corporation, 1994) documents. 



The detail of the teacher's insewice package is provided in this chapter. The Student 

package with a design folio outline was generated to provide a structure for teachers 

during the implementation phase of the technology unit. This standardised format 

was designed to allow for comparability of student work by the researcher in the final 

evaluation phase of this study. 

The statement on Technoicgy for Australian schools (Curriculum Corporation, 1994), 

structures the learning area into four strands: Designing, Making and Appraising; 

Information; Materials; and Systems. Together with the accompanying profile 

document, Technology - A cur~culum profie for Australian schools (Curriculum 

Corporation, 1994) provide a framework within which teachers could apply the 

modified form of Morgan's Practitioner's Model of Technological Literacy. 

Teachers were asked to plan the curriculum support they may need fallowing 

insewicing. Teachers could access the Technology Key Learning Area co-ordinator 

(KLARC) and other specialist support personnel such as skilled technology 

professionals, during the length of their technology curriculum units. The second 

aspect began at this time was the development of pedagogical approaches to 

enhance technological literacy in the technology unit classrooms. These approaches 

were designed to encourage teachers to move from a teacher- centred approach to a 

constructivist approach, in order to enhance the scope of technology outcomes. The 

use of illustrated examples from Engiand, Wales and the United States showed 

teachers how different approaches had been effective in primary settings. This was 

one of the aims of the in-servicing program. 

2.5.2 The national documents for Technology, 1994 
Teachers focused on Band 6 from the Statement on Technology for Austra!ian 

schools and the Technology-a curriculum profile for Ausfralian schools (1994). They 

were intended as national documents that all the states of Australia would embrace. 

Band B is one of the four bands identified by the Australian Education Council (AEC) 

for use in all national curricufum statements (Curriculum Corporation, 1994). Each 

band provides a description of the learning that typifies what most students should 

experience in the corresponding years of schooling. Band A relates to before starting 

school and early development while Band B encompasses Year 2 to upper primary. 

That is, the age groups most targeted by this study. Band B is most suited to 

students in the middle to upper primary school levels. 



The statement on Technology for Ausfralian schools states that in Band B students 

develop their technological knowledge and capacity by: 

incorporafing their personal interests and aspirations into feam and small group 

activitjes 

making things and modelling applications experienced in everyday life 

0 idenfifyhg tasks and deciding on individual and cooperative methods fo complete 

them 

o considering different processes and solufions 

devising and producing particular oufcomes from materisls, information and 

systems 

using everyday maferials for a variety of purposes and being introduced fo some 

sophisticated ifems 

displaying initiafive and enterprise 

examining infenfions, outcomes and consequences of processes and producfs 

generating ideas and finding ways to put them into practice. 

(Curriculum Corporation, 1994: 19) 

The Technology-a curriculum profile for Australian schools suggests levels of 

student performance for this key learning area and is a useful guide to provide 

benchmarking levels for teachers regarding student outcomes. 

2.5.3 Materials and apparatus 

The materials and apparatus used were: 

1. the training package of instructional material including: 

generic guidelines for applications and strategies in the technology 

curriculum unit and 

lessons teachers could apply in their classrooms. 

2. The Contextual Modei for technology. (Diagram 2.3 above) A diagrammatic 

representation of this process was inciuded in the package. This model 

provided the springboard for a transition to technological education and holds 

as its central point technological literacy. (Morgan: 1994) 

3. The Student Design Folio. This folio was provided for teachers with 

recommendations that all use certain sections in order to standardise the 

process across all the sites. Other sections were available if the teachers 

wished to use them with their class. 
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2.6 The Pedagogy of technology education 

The aim of the first phase was to provide professional development to enable 

teachers to implement a technology education unit of work in a technically competent 

manner. It also aimed to familiarise teachers with the document Technology-a 

curricufum profile for Ausfraiian Schools (Curriculum Corporation 1994) as a guide for 

informing teachers as to the nature of the four strands of technology. The document 

was a starting point for unit writing and assisted teachers to make an assessment of 

the performance levels of students in their classes. A set of published resources (kits, 

books and samples) that teachers could utilise during the course of writing or 

implementing the technology units was also available. 

Constructivist pedagogy was encouraged in this study. Constructivist ideas are 

based on the premise that children actively construct knowledge rather than simply 

absorb ideas given to them by teachers (Strommen & Lincoln: 1992). Children will 

assimilate new information into, pre-existing notions, and modify their understanding 

in the light of new data. In this process, their ideas and understanding gain 

complexity and with support children develop critical insight into how they think and 

what they know about the world as their understanding increases in depth and detail. 

The educational application of constructivism lies in creating curricula that match and 

engage a child's understanding, fostering further growth and development of the 

mind. It meant that no rigid boundaries could be set for the types of activities that 

may emerge during the study. The adoption of this pedagogy by some teachers and 

not others is instructive for this study. 

The in-service outlined a teaching approach with a model that would generate 

integrated technology lessons and learning experiences. Printed copies of sample 

case studies from the 1996 technoiogy projects that had been completed in the 

education Region, as part of the National Professional Development Program in 

f ethnology were available. These case studies, as well as state produced case 

studies were available for teachers to review for ideas and information. 

The in-service raised several confronting issues for teachers, such as: 

e What do the teachers and students know about their built world? 

Q .How competent are people with tools and equipment, soft crafts, basic materials 

and their fundamental properties? 
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Where to tap into local resources, support, physical resources and capabilities for 

the project. 

What are the needs of particular year groups such as Year 3-5, multi-ages, 8-7;s? 

a How does one manage a pedagogy such as the constructivist approach to 

teaching within a new learning area? 

The final intention for the in-service session was to group together teachers, who had 

the same year level classes, to provide collegial support for one another during the 

writing of their technology unit. This would assist teachers in the study to utilise the 

shared experience of the training and the knowiedge and concepts gained to write 

their own teaching unit for technology. 

2.6.1 Suhjjects 

The participants in the study were teachers from primary schoois in Metropolitan 

West education region in Brisbane. The average age of these teachers in 1997 was 

48 and the majority are from Anglo Saxon backgrounds. By 1997 most had been part 

of the teaching service for over ten years. The region was divided into five support 

centre clusters and a number of schools from each cluster were invited to nominate 

teachers to participate in the study. 

Teachers nominating for the study had to be willing to be involved in appiying the 

Practitioners' Model of Technological Literacy and the technology process to writing 

and teaching a technology curriculum unit for use in their own classroom. The 

teachers were volunteers, some participating because they had been involved in the 

National Professional Development Program (NPDP) in technology with the regional 

KMRC Technology during --I 995 and 1996. Other participants involved in the study 

had not been part of any developmental programs in technology. 

Twenty- two teachers nominated to begin the program, which allowed for some 

natural attrition during the study. The final number of teachers involved was fifteen. 

Of these four involved joint teaching on the same unit. That is, Wo class groups each 

with a teacher co-teaching the same technoiogy unit. Each technology activity 

covered by a technology curriculum- teaching unit was iabelled a 'site' with a total of 

eleven sites in six schools. The total number of students involved was approximately 

three hundred. 
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2.3 The sites 
A site is defined as a class or combination grouping who undertook the same 

technology curriculum program during this research study. 

Table 2.2 Numbers of Teachers and students in sites 

1 itinerant teacher 

I I I I J 

Seven sites were included in the final study. Two sites were involved in the pilot 

study (as the prelude to this research study). This pilot covered one hundred and 

eighteen students with three teachers in two sites. 

2.3.1 Instruments 

A number of instruments were used to gather data. These included: 

teacher application forms, 

* a teacher profile sheet, 

a checklist of student behaviour, 

student survey sheet, 

observations and video taping and 

parent interview questions. 

In the following section each of these instruments is described, and its relevance to 

the study explained. 
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2.3.2 Teacher application forms 
These forms indicated the teacher's area of interest, schooi and class. They were 

used when consulting with the teachers in terms of their interests and developing a 

teaching unit. These forms were viewed by the researcher as part of the teacher 

profiles. 

2.7.3 Teacher profiles 
These were developed by the researcher at the outset of the study. The teachers 

were ranked, on the teacher profile, according to what the researcher had 

determined was their level of technological literacy. This exercise was repeated at 

the completion of each curriculum unit after interviewing the teacher. This information 

provided a degree of predictability for later stages of the research when assessing 

how the training was applied to the teaching of students in each classroom setting. 

This data, together with records made by the researcher after discussions and 

observations, contributed to a profile of each teacher. The initial judgement was 

verified and is listed in the ratings for element one in the table Key elements in the 

Technological Literacy Project (table 4.2). A sample of the teacher profile sheet is 

included below. 
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Diagram 2.3 Teacher Profiles 
(Researcher use) 

YCeclrs of Teaching Expe~iencg: 

Size class: 

Participation in KI;A Technulogv projects: 

Degree of Techrzokog;cnd Litemcji: conti?zil,rrn 

Other co~ttact: 

Degee of pc;lrtr'cipatic~~ in the st.lrc@: 

Comments: 



2.7.4 Student behavioslrs checklist 

The checklist of student behaviour was included in the Teacher Package. Scales 

such as de Klerk Wolter's (1989). ' A-5' scale, as outlined below, was taken into 

account when formulating the checklist of behaviours. The ' C' scale of a 

measurement of the cognitive component af attitude toward technology is relevant to 

this study due to some of the skills that needed to be developed in certain technology 

education curriculum units. The 'D' scale was regarded as less relevant as few 

artefacts in the curricul~lm units had an energy requirement. 

The four scales are: 

a) sociefy- fechnology is directed and controlled by human beings; 

b) Science - there exists a mutual influence between technology and science 

c) Skills - technology has to do wifh skills; and 

d) Piilars - matier, energy and information are fhe pillars of technology. 

(de Klerk Wolters, 1989:3) 
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Table 2.3 Checklist of student behaviours 

Technology 

Checklist of Stalderit Behaviibttrs 

Observational Dda, 

Tick the boxes if the stdent ed-ibits any of the following behaviours during the 

observed period. 

Behaviour I Observed I 
Co-operating with others 

Shows interpersonal skills 

Working in a goup  (Most of observed period) Shows team work 

skills 

Working individually (Most of observed period) Able to work 

independently 

Discussing with others I I 
I 

Displaying use of the skill for the task 1 
I 

Working on artefact (Most of observed period) I 
I 

Working on model/ prototype for majority of time 
I 

Compiling work in folio or student workbook. 

Displays ax1 understanding of the project 
I 

Understands the artefact being constructed 
I 

Utilises basic knctional skills necessary for the task at hand 
I 

Shows evidence of critical thinking 
-asks questions 
-queries task 
constructive work habits 

Displays evidence of following a design process ( set of 
procedures) during the project 
Technological capability - know and do technology /I Refers to folio for direction 

The student survey sheet was designed to be answered by a teacher-nominated 

student judged as typical of the mean of the class. The product made by the student 
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with the associated design folio was collected. The age and grade level of a class 

dictated whether the drawings or sketches or written log cornpi1ed by students were 

able to provide comparability with others. A sample of the survey sent to each class 

is included below. 

2.7.4.1 .I Outline of Student Response survey sheet. 

Diagram 2.4 Student response sheet 

Vicki Knopke 

Technological Literacy in a Technology Unit 

Sfudenf 
Response Questions 

Review aP the Technology Unit and its outcomes. 
?. Describe the technology unit you participated in? 

2. Did you make the decisions about what would be made or who would work wifA 
you? 

/ 3. Were you part of a teem. I 
1 Did this mean co-operating with others? 

/ How did you select the members of your group? 

I Did you prefer to work wifh.others or alone and why? 
'. I 

whaf points in the project did you make your own decisions? Give examples. 
5-  at^ 

6. Did you discuss any problems with your teachers or other 
students? 

1 7 Were your parents included in what you were doing or making? I 
/ 8, What skills did you learn in this activity. List as many as you I r n* 

Were there any you already knew? 

9. Did yau learn any useful terms fwoncfs/language) that you did not know before? 
Can you list any of these words. 
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10. D.id you make a m d e l  of your project before you made the final ifem? 

- 
1 I .  You kepf a folio of your acfivifies. Did you refer fo fhis and were your eady 
skefches like the Pinished product? 

12. Can you explain your project using fhe cfiagmrns and skefches in your 
folio. 

Did you record the sfeps you followed? Are f h e ~  any sheefs you could 
atfach here? 

13. Can you explain abouf the artefact (item) you made? How does if work 
(function] ? 

14. How dues your item soive a human need or purpose? 

I f5. Can you evaluate/ rate your ifern. Be crificai of  ifs use and fhe rnafeials you 
have made if from. 

16. Whaf ofher materials did you 
invesfiga fe? 
17. Whaf other ifems wodd you fike fo have used or fesfed or fried. 

18. Having underfaken a fechnology process, whaf would you do differently nexf 
time. 

19. Could you fake on a new fechnology acfivify after doing fhis one? Would you 
need more or less teacher help? 

20. How much teacher hefp/guiffance would you need in the nexf 
acfivify? 

24. How much capability have you shown fo- find information 
- to find mafebals 
-fo look for aifernafives. 

22. How envir<anmentally friendly is your project? Does if have eRecfs on the use 
of resources? (High ievel fhinking - older sfudenfs) 

23. Is if appropriate fechnology. Is it the besf item fo complefe the fask you were 
given? 
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24. During the unit we tafked about Design. How did fhis heip you to plan and make 

25. Phase list any ofher commenfs ffiaf you would like to make about the 
Technology projecf oi unit you fool< pad in. 

Thank you for fiIIing out this response sheet. 

Vichi Knopke. 
Augusf ir99 7. 



2.7.5 Parent interview 
The schedule developed for the parent interviews was concerned with aspects such 

as understanding of the technology teaching unit from the point of view of how much 

a child communicated their understanding of the project in their home environment. 

The parent interviews were either face to face or by phone. Notes were made at the 

end of each interview and used to compare what had been reported by the teacher 

and the students during the final evaluation. 

2.8 Phase 2 

2.8.1 The implementation of the curriculum units in classroams 

a) Implementation of the three to four week teaching unit which linked the unit with 

their existing curriculum. The unit was intended to develop the concept of 

technological literacy that was consistent with the one provided in the inservice 

program. The focus during the teaching unit was an applied technology activity. The 

technology units provided students with scope to examine the broader issues 

embodied in technological literacy and looked at the social, conceptual, technical and 

personal aspects of the technological activity. The associated language stemming 

from the activity, i.e. technical terms and what students saw as the impacts of the 

activity were noted. In doing so, teachers began to assess the development of the 

concepts embodied in technological literacy. A student, in using technology-specific 

language should be engaging in a more detailed understanding of technology, 

leading towards technoiogicai literacy through language and the decoding of text that 

was not confined to written words. That is, displaying an understanding of the 

materials, processes and the outcome. During the implementation phase 

observational data were collected from classrooms. 

b) The transfation of technological literacy into outcomes for classrooms. During the 

unit students: 

e sketched or drew the plans/ outlined the activity; 

produced an item; 

reported, told stories, and wrote about the activity; 

recorded what they did. At times this was on video or via parents 

recording onto computers o r  acting as recorders; 

judged and predicted the results of technological and environmental 

impacts of technology in a broader context. 



Technological language was seen as an important element that would link the design 

brief phase of a technology activity to the technological activity and its outcome. It 

was expected that students would display the following: 

e use of design briefs; 

use of language that is technicaliy specific to the activity; 

e the ability to work from language provided for particular age 

groupings; and 

be able to label and/ or explain sketches, graphics, and 

experiences they have gained during the technology teaching unit. 

Recording and reporting was aimed at establishing if students were using different 

terminology than what they were using before the introduction of the technoiogy unit. 

Terminology that was not limited to the technology- specific words but included a 

broader range and use of terms than the students knew prior to participating in the 

technology unit. Teacher anecdote, parent interviews, explanations of student work 

and folios were recorded by the researcher. In older students a recognition of value 

judgements that related to the technology unit were recorded in order to assess the 

level at which students displayed higher levels of application and understanding of 

the principles of technological literacy. 

Students were taught a format during the technology curriculum unit that detailed the 

design process. This process provided structure and scaffolding (graphic outline) 

through which the teacher and researcher would trace the knowledge, skills and 

understandings and activity, centred on the development of technological literacy, 

during the period of the study. A graphic outline was provided to teachers as part of 

the Teacher's Package for implementing Technological Literacy, white the Student 

Design Folio was available for duptication on a class wide basis. The outline is 

included below. 
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Diagram 2.5 Planning sheet for teachers. 

Plnnfii~g for a Unit in Technological Literacy 

Using a Practitioners Model for implementation 

Gapabi!ify to make 
Use machines and processes 
Use the technology process 
At ease with technology 

JConccolsI 
Nature of Technoiogy 
How things work 
Developmental nature of technology 
Generate and evaluate solutions 
New technoiogies 
Impacts of technology 

Empowerment to innovate 
Appreciate value-laden nature of tech 
Value sustainabfe development I 

Topic 

Sequence: y 

l S o f i u l I  
Age and interests 
Technology and democracy 
Society's dependency upon technolog! 
Technology and vocations 
Diversity of application 

l~iterncv I 
Use of words appropriate to technolog 
Language specific to skills 
Language to explain bask 
Explanations of process 
Expression of possibilities. 

Time! Weeks 
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In assessing and evaluating outcomes in this phase the researcher viewed student 

designs, products and folios. Interviews with teachers and parents provided further 

information and triangulation of the data. Confirmation of any change in teacher and 

student behaviour was made through interviewing the teacher as to the teaching 

style adopted to begin the unit and whether their methods altered during the study. 

Statements by interviewees provided confirmation or rejection that teacher behaviour 

altered as a result of a knowledge of the modified form of Morgan's Practitioner's 

Model of Technological Literacy. The teacher statements were also used to ascertain 

the degree of understanding that the teachers gained from the in-service. 

Observational data was collected during the second phase of the study by 

documenting how students adapted to the process of technology and how teachers 

had instituted technological units within teaching programs. This qualitative data 

enabled the researcher to record the activity with students, including the interactions 

and outcomes, as students engaged in their technology activities. Observation 

through recording, aimed to strengthen the validity of the study by providing 

additional data that could be evaluated later. Consideration was given to suitability of 

methods for data callection that were additional to researcher observations for 

particular classes. Video and audio recording were not feasible at ali times. For the 

most part the researcher was a participant observer, fulfilling an employment- 

designated rote, relying on experience and observation of exhibited behaviours and 

responses to questions during interactions with students and teachers. The collection 

of data at the completion of the units required the researcher to take on the role of 

reviewer. At these points there became a reliance on examining artefacts, students 

work. This included taking photographs and making post-observation visit notes to 

expand upon the observati~nal data already collected. The possibility of conflicting 

roles as researcher and worker was ameliorated by the various data collection 

techniques employed as well as having observations validated by independent 

assessors. 

In evaluating this phase of the study the central question must be revisited in terms of 

the following issues that emerged. Issues such as; was there a key time or point 

during the activity where students began to work and think technologically? Did the 

phenomenon occur through the technological activity alone? Did the use of 

constructivism and elements of critical literacy determine what occurred or could 

similar results be obtained without any teacher knowledge of the concepts outlined in 

this paper", Discussion of these and related issues takes place in Chapter 4. 
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2.9 Phase 3 

2.9.1 The evaluation of outcomes 

2.9.1 .I A. Evailuatiion at the completion of the teaching units 

Several criteria were used in order to make a judgement as to the effectiveness of 

the implementation of the technology teaching unit. Evidence of iearning that 

satisfied the criteria was established through: interviewing and reviewing work such 

as the physical stories or reports gathered by the researcher; student activities and 

explanations; parent reports at end of the technology curriculum unit; teachers' verbal 

reports of changes in themselves and their teaching styles; and student behaviour 

and the achievement of the outcomes of the cuniculum units. 

2.9.1.2 Triangulation of data for analysis 

2.9.4.3 Students 

Following the  implementation period of the study, the data which had been collected 

from students was collated and analysed to assess changes in attitudes of the 

participants. The data was also examined to assess the effects of the technology 

education unit on participants in terms of a broadened understanding of technoiogy. 

Qualitative judgements were also made on the basis of researcher experience and 

comparisons with other sites. Interviews of participating teachers also provided data, 

as did parent responses to findings. In addition, parents noted dimensions and issues 

in the study additional to those reported by teachers. 

Whiie the artefact or final product that was made may have been a team effort, the 

students' dispositions, understandings and competencies were in part measurable by 

viewing students', designs,. work proposals and products and discussing their 

involvement in the technology unit. 

The de KIerk Wolters (1989) study, noted in Chapter 1, showed that from the 

perspective of attitude formation, it is important to start technology education at an 

early age. (The implication being ages four to twelve) Studenfs should be taught a 

broad concepf of technology (de Klerk Wolters: 1989, 8). De Klerk Wolters defined a 

broad concept as meaning 'reaching different aspects of technology. He also stated 

that the relation between technology and society is important. Children from year five 

onwards should be capable of retrospective reflective activity and be able to express 

to an interviewer how they saw the technology project when they began as compared 

with their current knowledge, at the point of being questioned. The de Klerk Wolters 
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research was employed as the basis for validating the methodology being used in 

questiotling, interviewing and reviewing student work. 

2.9.1.4 Teachers 

This study recognised the importance of teachers in the implementation of the 

technology teaching unit. Data on attitudinal development and change on the part of 

students as well as teachers was sought in conjunction with the completion of the 

unit. Because of the diverse approaches needed to cater for individual differences in 

teachers and the needs of particular class situations, measurements in this phase 

were made by a variety of modes, including checklist and the outcome statements for 

each of the strands listed in the Technology-a curriculum profiIe for Australian 

Schools (1994). To date, this profile remains the single identifiable document 

providing tevels of achievement. The tevels were derived from trailing the technology 

profiles in different Australian states before publication. The data collected in this 

study was used to assess the dimensions of the knowledge teachers had gained 

from participating in the technology curriculum unit. This included knowledge of 

technology as well as knowledge of appropriate ways to implement a technology 

program in their classroom. 

2.9.1.5 Parents 

As with phase 2, parent interviews varied from a face-to-face exchange to telephone 

conversations as evidence. They were conducted as structured conversational style 

interviews focusing on aspects of gains the children had made from undertaking the 

technology curriculum unit. 

2.9.2 6) Implementation 

Participating teachers were provided with an inservice package as described earlier. 

This was designed for use during two insewice-workshops and as a reference point 

later. The aim of this inservice was to deveiop an understanding of the concept af 

technological literacy and knowledge of haw it could be applied to classroom learning 

in technology. 

During the teacher-training phase the technology definition and understandings in the 

Key Learning Area were outlined. The concept of technological literacy was 

developed through using the modified form of Morgan's Practitioners' Model of 

Technological Literacy as a basis for scaffolding (providing a structure on which 
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teachers could base their technology unit) that considered the dimensions of 

technoiogical literacy and literacy of the units that teachers would develop later 

The next step in the in-service process examined the developmental stages within a 

technology unit that could be undertaken to teach the notion of technological literacy 

to students. As the study aimed to focus on middle and upper primary grades (Years 

3 - 7) teachers were grouped to enable a correlation with particular year levels. The 

provision of a generic unit structure, along with sample outlines from other states, 

allowed teachers to address the program aims as they appiied to their class and year 

level. Each teacher or group developed a unit outline related to their chosen 

technology activity and their school setting. Copies of the instructional unit outlines, 

as written by the teachers, provided early comparative data for the study. 

A judgment was made about the support a teacher would require to implement the 

type of unit they had proposed. Some teachers required regional support from the 

KLARC while others relied more on their experience of technology to implement the 

unit. During the training sessions many resources were made available to teachers 

and some teachers took advantage of this assistance by borrowing items for later 

use in their curriculum units. 

Teachers were asked, at the end of the firsf in-service session, to indicate their areas 

of interest and unit topics and a possible time and month during which they would 

undertake the unit of study. At the beginning of the second in-service day (week two) 

there was a brief overview of the concepts of the previous week, a presentation of 

the stages of progress that staff had reached, followed by an indication by the 

teachers of resources or assistance required. Time was provided to re-examine 

resources and to develop the technology curriculum units and lessons further. The 

final section of the teacher in-service discussed individual technology units, 

highlighting aspects where technological literacy could be enhanced. The focus was 

to enable teachers to deveiop a concept of technology with students that promoted a 

broader understanding of social and technical issues that arose from technological 

activity. 

This concept was supported by the de Klerk Wolters (1 989) research which 

illustrated that after some participation in particular kinds of technology activities 

students are more positjve about participation and school performance. Some 

account of this effect are made in the later discussion. 
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2.9.3 C) Evaluation of unit irnp!ementa%ion in classrooms 

Teachers were asked to indicate when their units vr~ould be undertaken to allow the 

KLARC Technology to visit and observe some lessons during the technology unit 

they were implementing. The time allocated was between March and July, 1997. 

The intention was that the researcher would be on hand to collect observational data 

through interacting with teachers and students during the 'making' phases of the 

technology curriculum units. The aim was to assess language responses and record 

events. Teachers were asked to have students record the progress of their 

technology unit through learning logs, the design folio and story, or written reporting. 

A learning log was a simple daily recording (diary style), both graphically and in text, 

of the learning a student completed during a given time frame. In contrast, a design 

folio requires the recording of ideas, plans, diagrams and written explanations that 

provide scaffolding for the technology learning process. Photographs were further 

evidence of progress in the technology units. 

Observational data was captured with video recordings, audio recordings and 

photographs of the implementation or technical 'making' phase of the study and the 

final presentation of the products of the units. Other data was collected using 

checklists covering language use, observations of behaviours exhibited and attitudes 

shown and by design folios. Interviews with teachers, students and parents were 

conducted with a focus on the four dimensions of the modified Practitioners Model of 

Technological Literacy. (Technical, conceptual, personal, and social) Records of 

student work, such as artefacts, learning logs, written reports or stories collected by 

the teacher of student work were used in the evaluation phase. 

The triangulation of data did strengthen the validity of the participant observations. 

Viewing the student artefactst products, talking with parents and interviewing 

teachers provided a comparison between groups and teacher's classes and raised 

the validity of early observations. The triangulation reinforced the researchers 

judgements in some cases and enhanced the validity of data collected on the profile 

of each teacher. 

Outcomes were measured in terms of student use of technological concepts and 

language related and applied to technology and its broader social impact. The 

degree of their use of technologically related terms and concepts, skill and 
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understanding, illustrated the level of competence a student had reached in 

technological literacy. 

The evaluation phase occurred after the implementation of the technology units in 

their respective sites. Did the exposure to the modjfied form of Morgan's 

Practitioners' Model of Technological Literacy in the curriculum substantially improve 

teaching and learning about technology and hence enhance technofogical literacy for 

the students? The final page of the Student Design Folio titled 'Consider the Broader 

Issues' was designed to become a measure in the assessment of the students. 

Teachers were asked to implement this strategy to provide a comparison across 

students and classes throughout the technology units. Not all sites did this. By asking 

the teacher to focus on one student or a small group during the research period a 

single assessment was made by the teacher as to the students' understanding. 

2.1 0 Data - students 

While interviewing students from each classroom the interviewees reflected on the 

technoiogy activity they undertook and the teaching during the technology cuniculum 

unit. The researcher viewed, in detail, the folio and learning iog and products the 

student had completed. Having a student explain their work at the same time, gave 

an indication of the extent of that student's participation in the unit and their 

understanding of the terms encompassed by technological literacy. The student or 

group was to be representative of the class group. Teachers, when asked to select, 

often named an outstanding student who may have provided more positive 

understandings of the technoiogy unit than a child selected on a different basis. 

Teaching staff selected individual or student groups to represent class groups. After 

reviewing their responses, and questioning teachers, it was determined that there 

was sufficient balance in the reporting of the site to justify the findings. 

2.1 8.1 Data - teachers 

The second step of the triangulation was to interview the teachers. This followed the 

student interview. The information gathered centred on: 

1. the unit and its development; 

2. their teaching style and involvement in the technology curriculum unit; 

3. the folio presented by the individual students; 

4. the construction phase of the artefact, and change in student's understanding 

toward the 'broader issuesJ encompassed in the model of technological literacy. 



2.1 0.2 Data - Parents 
The third step of the evaluation phase was the interviews with parents of students to 

provide confirmation of the activity their child had participated in during the study. 

The key question was concerned with whether each parent understood the 

technology unit and whether they considered that it made a difference to their child. 

2.1 1 Data analysis 

2.1 1 .1 Assessing the outcomes 

The training the teachers would receivs in the elements of technological literacy 

through the modified form of Morgan's Practitioners' Model of Technological Literacy 

changed during the implementation phase. Not all teachers attended the initial 

inservice. Some received on-site and personalised tuition from the KLARC. Some 

groups did ask for further assistance and this was provided outside the initial 

inservice times. The concern was to ensure that teachers understood the modified 

form of Morgan's Practitioner's Model of Technological Literacy when they structured 

a technology curricufum unit for their students. 

2.1 1.2 Intervention in the sites 

Some intervention strategies were required by teachers. intervention such as 

revisiting work for certain students who may have missed segments of the program 

and strategies to reinforce skills that students had identified as necessary but were 

unfamiliar to them. Regional support was provided in the teaching of skills specific to 

segments of the technology units. At times specialists were paid or community 

members were found to provide information and skills the students sought. These 

situations arise in any teaching environment and served to show the reality of the 

pro~ect in that students needs were met with minimal time and effort and that the 

technology teaching units catered to the immediate needs of the work at hand. 

2.12 Strengths and limitations of the research design 

These are detailed below and will be discussed during the case studies in later 

chapters. 

2.12.1 Strengths of the research design: 
In this section, the strengths and limitations of the research design are outlined. In 

the previous sections, a description of the research design has been provided. The 

strengths of the research design can be surnmarised in terms of five features that 
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relate to the data and the research settings. Firstly, the case study methodology 

ensured that a rich data source in educational settings was available. Secondly, the 

data source consisted of three different kinds of data about the same activity. The 

collection of three different kinds of data made triangulation possible. Triangulation 

enhanced the internal validity. The triangulation of data meant that cross-referencing 

was possible and follow-up interviews could be conducted where necessary. Given 

that the researcher was also performing a work role as KL4RC for Education 

Queesnland the triangulation of data gathering techniques was used to confirm 

observational recordings. This allowed for a participant observer role to be adopted. 

Thirdly, the method of data collection and analysis was transparent. Fourthly the 

activities and setting in which the data were collected represented a high level of 

authenticity in terms of the activities they were intended to research. Fifthly, the study 

was conducted in authentic educational settings in real time with checking provided 

by the regional reference group. 

The pilot study provided initial data as to the shape the case studies research would 

adopt. This study in itself assisted in addressing the question of the internal validity of 

the research. 

The qualitative data and the case study notes was later verified through having an 

outside expert in the field of primary technology evaluate the program from each site, 

look at the outcomes, question the researcher and award a rating for the site. These 

results were recorded in Table 4.1. 

2.122. internal validity 

Internal validity is concerned with answering the question: Is the study reporting what 

it claims to be reporting? In this section a description of the measures taken to 

enhance internal validity is provided. There are two main threats to internal validity of 

the study reported in this thesis. Firstly, there can be problems in deciding before the 

event, what is to be investigated, because it can lead to important phenomena being 

overiooked (Jacob, 1990). Secondly the analysis of the case studies in real time and 

as participant observer is a methodologicalty difficult task. 

The degree to which the first threat to internal vaiidity applies depends on the nature 

of the data collected and the focus of the investigation. That is, if limited data were 

collected from a small number of demonstrations of the technoiogy process then, it is 

possible that important phenomena could be overlooked. In the seven sites 
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examined in this study there were rich data sourcss available, it is therefore argued 

that while decisions concerning what to investigate were made before the study 

commenced, the methodology used ensured that important, but not pre-specified 

phenomena were not overlooked. This concern was also addressed by trialing the 

study with two classes in two different sites prior to the commencement of the data 

collection and the full study. This led to refinement of the data collection process to 

ensure all appropriate data were coilected. Further, as the methodology used was 

highly descriptive, the process of data collection and analysis are transparent and, 

therefore, all phenomena are visible to the researcher and the reader. 

The threat to internal validity posed by incomplete data was addressed by using 

multiple sources of data. The multiple sources of data provided the capacity to cross 

check the reporting of teachers, students and parents. In this way it was possible to 

'fill in the gaps by, for example, collating the data from each source within a site. 

2.12. 3 limitations of the research design 
There was a potential conffict of duai roles of researcher and KMRC. However, a 

case study methodology is designed to explore a limited number of phenomena in 

detail and this is covered in depth in this study. 

Limitations such as limited sampling and personal bias were recagnised but not 

regarded as significant enough to distort any findings. Observational data was cross- 

checked with other participants in each site and did not pose a threat to the internal 

validity. 

For practical reasons it was necessary to restrict the number of sites within the 

region. This limitation is offset by the degree of depth achieved, in terms of analysis 

of the outcomes for each site. 

No claims can be made about the generaiisability of the study to other classrooms or 

educational settings. Certain preconditions and future expectations within a new 

curriculum area of study existed to make this study possible and successful. 

2.13 Conclusion 
This chapter has described the case study approach and multiple data gathering 

techniques of the research. The methodology and planning that had predicated this 
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study aiiowed for the capture of as much data as was possible in seven varied 

situations. 

The need to develop knowledge about the Technology key learning area and the 

development of the technological literacy that leads to a greater understanding of the 

area was the basis for selecting the methodology outlined in this chapter. Teachers 

who had participated in small technology activities wanted more depth of 

understanding and linking of one unit to another and to other disciplines of learning. 

The case study approach employed has allo~ved for reporting of the multiple 

variables that occur at many points within teaching units in classrooms. The effects 

that technology as a teaching area has, is dependent on school communities 

providing support networks and resources. Communities also provide influences on 

the depth of understanding of technology and the extent to which students can look 

past the immediacy of the product at hand to the greater social implications. 

Documentation in the 1995- 96 National Professional Development Program in 

Technology has shown that the product has often been viewed as more important 

than the technology process or the skills, knowledge and understandings gained from 

the activity. Teacher and parent expectations of the product serve to compound and 

reinforce this point. The teacher in-service training prior to the intervention looked to 

alter teacher attitudes and teaching styles that value the product ahead of the design 

and the process. 

The case study analysis showed developments in each site and points to simiiarities 

and differences stemming from the application of the modified form of Morgan's 

Practitioners' Model of Technological Literacy. The data, when considered in 

conjunction with the teacher profile lead to an evaluation of each teacher and their 

class and whether the application of the elements embodied in the Practitioners' 

Model did lead to an understanding of technological literacy through participation in 

the technology curriculum unit of study. The researcher undertook a process of 

ranking each teacher on a continuum after the data had been evaluated. This could 

be seen in the Teacher Profile sheets. This data was later moderated and verified by 

an independent expert according to the rankings each was assigned. This 

comparison provided data for the conclusisns to be drawn. 

Chapter 3 provides details of each site in terms of an outline of the participants, the 

topic of the technology teaching unit and its contents, the progress during the course 
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of the study and iinks that were made to other curriculum areas and concludes with a 

general summary. 
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CHAPTER 3 

Chapter 2 provides a description and justification for the research methodology 

employed in the case studies. This chapter provides a detailed description of each of 

seven sites studied in terms of six features that are relevant to the study. In addition, 

as the case studies occurred over time, the context of each study changed. Thus, 

this chapter details the contexts and changes at each site white chapter 4 provides 

an analysis of the outcomes of the case studies. The descriptions are necessary to 

provide the context for the findings from each site. The features are: 

s Participants and site context. The location and physical attributes of the site is the 

introduction to each case study 

* Topic of the technology curriculum unit at each site 

Content of the technology curriculum unit prepared by participating teachers 

Conduct,of the teaching and learning unit 

Links to other curriculum areas 

Summary of the site 

This chapter provides details relating to each site (a single location where one 

technology curn'culum unit was conducted. A site may have involved one or more 

teachers and one or more classes). See table I below for details of people in each 

site. 
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Table 3.1 Details of participants at each site. 

Introductory notes are made about each school and its location, the participating 

teachers and classes. Detailed information is provided on the topic of each of the 

technology units, the content of the units, the progress that was made, links to other 

curriculum areas and a brief summary concludes each case study. Table 3.2 shows 

the topics chosen for each site. 

Table 3.2 Technology Topics taught at each site. 

Yes (I), all on site 

Summary 

Chapter 3 

Site 

1 

2 

3 

4 

5 

6 

7 

Sites 

11 

Topic of technology eurn'culum unit 

Mini Beasts 

Australian dangerous creatures 

The Tale of the Warrill 

Water wings 

Coastal and inland explorers 

Early European settlers 

African Snail Traps 
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3.2 SITE PRQFlLES 

3.2.1 Site 1 

3.2.1 .I Participants and site context 

This school is located near a large regional city, on the western outskirts of a capital city. It 

is a middle class area with a large number of working parents. A deputy principal who 

encouraged the staff ,to become involved in the new Key Learning Areas, to innovate and 

take risks in their teaching units, supported developments for the curriculum in the school. 

Two female teachers with an average of ten years teaching experience undertook to attend 

the inservice in technological literacy held at the School Support Centre. These teachers 

sharsd a Year 2 / 2 composite class. At the outset neither were confident about what they 

could do in respect to the KIA Technology and both felt their understanding of the area 

was limited to computers and information technology and the impact these may have on 

their class and on their lives. 

Their participation in the project was prompted by a desire to expand their knowledge 

through professional development. Attendance at the in-service was in their personal time. 

Both teachers expressed concerns about working with limited physical and financial 

resources but felt this would not deter them from participating in a "design and makeJ7 

activity with the students. The offer of resourcing with physical items from a regional source 

was available to the teachers. 

One of the teachers ran a weekly newsletter which informed parents of the project and 

requested resources from families. The response by families was overwhelming. From the 

newsieffer they also received family assistance in the form of visits by experts. 

Grandfathers with expertise in ant farming came to the room and presented talks and 

provided assistance and ideas for the technology curriculum activity. Both teachers at site 

1 took advantage of the print and media resources that had been displayed during the 

professional development in-service days, borrowing items that would be used in their unit. 
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3.2.1.2 Topic of the technology unit 

Mini-beasts - The Rot Busters 

3.2.1.3 Content of the unit prepared by participating teachers 

The four strands of the Learning Area; Design, Make and Appraise; Information; Materials 

and Systems were addressed in the unit outline. The unit aimed to develop an 

understanding of the eco-system of the forest focusing on flora and fauna at different levels 

of the forest. This unit linked to an earlier study of forests and to the planned study on 

dwellers on the forest floor. The unit specifically examined the role of the mini-beasts in 

decomposition and their associated micro-systems. The design brief for the problem- 

centered activity asked the pupils to find ways to overcome the problem of waste in the 

school. 

3.2.1.4 Conduct of the teaching and learning unit 

The teachers undertook the mini-beast unit in term tvvo which gave them some lead time to 

write the unit and bridge what they were studying to the next topic. A meeting was held 

with Teacher I during core curn'culum planning time in the school. It was arranged that the 

KLARC fund an inservice day for both teachers to begin writing their unit. They visited a 

private school which had integrated technology and recycling into their pre-school and 

infant program. During the second part of the day they utilised resources from the region 

and began to write up the outline of their unit. 

The unit began in the classroom, by examining ants, with a grandparent visiting and 

explaining about ant farms and the underground habits of these creatures and how they 

are similar to worms. As the pupils studied the characteristics of these creatures they 

recorded things pictorially in their own books and charts. Word banks were developed for 

recording new words. 

Once the Grandparent had visited the classroom and shown how ant farms could be 

fashioned and the teachers looked at a commercial worm farm they started to be less 

afraid of 'making' a physical item. The room contained craft level items in many forms and 

yet the 'reality' of the project seemed to daunt them. Producing items that were 'real' 

became the point of success for the project in the longer term. It was this aspect that 

began to link the families with the classroom and the schooi. 
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As the unit progressed parents became more involved in the project. As teacher 1 

reported, 

We were astounded by fhe p a ~ n f s '  internst, knowiedge, and fheir 

efforts to contn'bufe maferiafs and time. Qne family presenfed an 
operational model of a commercial worm farm and appmised our 

designs and construction. (Teacher 1) 

The initial visit was early in the unit and students were invited to explain what they 

had been doing during the unit. Two were assigned to explain the terrarium located 

at the side of the room while others brought out a perspex sided worm farm. 

On questioning the teachers about the students the researcher expected to be told 

the conversation was with Year 2 pupils. Some were Year 1 and all could 

competently explain what they had done in the unit to that point. 

On visiting the classroom a second time to video classroom activity, the students 

were using technological terms and language to explain the program they were 

involved with. The Year 2 students led the way in the activity and showed reasoning 

and questioning abilities when asked, 'What happens then?' or 'What happens if?' 

Rotating displays indicated the particular aspect of the project the class were up to 

on each occasion the researcher visited. Students showed no hesitation in explaining 

to the visitor what they were doing in their classraom. They were prepared to grapple 

with some of the questions posed and were prompted by whichever teacher was on 

hand. 

3.2.1.5 kinks to other curriculum areas 
One concern for Teacher 2 in starting the technoiogical literacy project concerned the 

Year 2 group who had to cover certain curriculum requirements in English, Maths 

and Science. Targets were set for this group to achieve in preparation for a Year 2 

standardised state-wide test later in the year. As the unit developed the teachers 

found it easier to combine writing, measurement and descriptions required by other 

curriculum areas into the technology unit. 

The education region had recently trained primary teachers in the implementation of 

the English Key Learning Area work program and these teachers decided that they 
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would write their unit using the English Language Arts format rather than the 

technological literzcy outline. 

The design process appeared in the structure of some of the creative activities that 

the students would previously have undertaken as art activities. The teachers noted 

the links to curriculum areas such as the arts and the relevance this had to motor 

skiils they were developing in their students. This was relevant, given the 

developmental age and capacity of the Years I and 2 students. 

Links to the environment, waste reduction and recycling were motivating factors 

which prompted the design of this unit, in studying the creatures within micro- 

systems the teachers had also fulfilled the requirements of the Science program. This 

was an indicated area of interest when both teachers nominated to become part of 

the study. Teacher I indicated her interest in submitting for a Science competition but 

was hesitant to undertake a larger building project that could have displayed the 

worms in a different way on a larger scale. 

3.2.1.6 Summary 
The teachers applied the technology process and the literacy aspect of their program 

as they taught the unit. They structured the unit and its organisation in accordance 

with the in-service outline provided and linked it to the English Language Arts 

Framework that was used in the school. 

3.3.1 Site 2 

3.3.1.1 Participants and site context 
This school is located in an older working class suburb of a regional city on the 

outskirts of a capital city. 

The teacher was female over 45 years of age, with twenty-five years of teaching 

experience. The teacher was attracted to participate in the project due to a 

perception of technology as machines. She was looking for a way to improve the 

learning process of her students. The class was a Year 6 with 31 students. Five 

students were classed as having attention deficit problems of varying degrees and in 

general the class was regarded as 'difficult'. 

The teacher wished to teach the process of design in order to improve the studentsJ 

interest in learning. She attended the two afternoons of training for technological 
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literacy and had had no formal prior exposure to any type of technology except her 

classroom computer. She seemed to become more hesitant during early discussions, 

based on a lack of faith in the students' ability to do the work. When I suggested 

open-ended activities she did not feel the class could cope without more direction. 

The notion of integrating technology into what she was already doing was the starting 

point for becoming a participant in the study as well as the offer of my support as 

KLARC. This teacher, like others, felt the pressure of needing to meet curriculum 

requirements and did not wish to add an extra workload to her self and the class. 

3.3.1.2 Topic of the technology unit 
Australian Dangerous Creatures 

The class were undertaking a unit of work titled Australian Dangerous Creatures. 

One of the genres included in the language program was the cinquain. (A literary 

genre of designated style - 3 lines of fourteen words.) The students were asked to 

design and construct a three-dimensional model of a spider or a snake that would 

display a written cinquain on the body of the creature. 

3.3.1.3 Content of the technology unit 
Australian dangerous creatures had already been studied as a Science unit. 

Information reports had been written by the students and they had prior knowledge 

and information available to them about the physical appearance and features of 

their chosen creature. The students were to work as a group to design a chart, then 

to move to an individual activity of designing their own model to show the cinquain 

and the characteristics of the creature. 

3.3.1.4 Conduct within the teaching and learning unit 
The first task that was given to the students was to work in a group situation to make 

a chart depicting the dangerous creature they had selected. Chart making was 

another genre being treated as part of the English Language Arts program which 

intersected with this unit. The design brief given to groups of five was to produce a 

chart conveying a specific message (e.g. prevention of snake bite) to a peer 

audience. Peer appraisal of results were initiated using a criteria sheet. Some of the 

charts were successfully completed and some members of the class visited younger 

classes to talk about the information on the chart. 
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The second and main task set for the class was to design a three-dimensional model 

of a snake or spider on which the cinquain would be exhibited. This was an individual 

activity. This school was part of a community that did not place a lot of value on 

'hands-on making' activities. Initially the teacher felt that the need for expensive 

resources for tect-lnology would disenfranchise her group from participating in the 

study. She was offered resources and KLARC time. The teacher did not feel the 

students could be supplied with sufficient resources to be shared equally but did use 

some of the services the project offered in teaching the processes. 

The teacher was aware of the dimensions and concepts embodied in the 

Practitioner's mode4 of Technological Literacy that was to be the centre of the study. 

Her final written lesson outline and a secondary outline were supplied. However, 

while following the outline of the modified Practitioners model she did not show 

where specific teaching would focus on technological literacy. The outline and the 

sheet covering theme, problems and activities, recording techniques children would 

use, teaching points for the design stage, teaching points for the make stage and for 

the appraise stage confined her to a simple employment of the technology process. 

The class was visited by the MLARC on several occasions. The first task was to 

teach a general segment on the meaning of technology, secondly, to conduct a 

three- dimensional drawing and sketching lesson that wauld initiate the students' 

planning for the project. This work was recorded on sheets attached to the student 

folios. 

The school was undergoing refurbishment as  pa^ of a school renewal project. On 

first visiting the class to do an introductory activity the ctass had been moved from 

their classroom to a confined ground level room that was literally a closed in shelter 

under a high level building. The space did not allow for group work or interaction in 

an open learning style. By the third visit, at the end of the unit, they had been re- 

housed in a spacious room far more conducive to the technoiogy activity the class 

engaged in that day. 

During a second visit the learning activity was concerned with elements of design 

and three-dimensionai drawing for perspective. Models and ideas were used to 

illustrate how the student items could be made. The room contained posters of the 

dangerous creatures and various types of snakes and spiders. The group had found 

a magazine article showing how a paper-Mache snake could be made and the 
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teacher took along a crochet spider and a soft toy that was a replica of a snake 

except for the calour. 

A design page was provided which led students through the process of designing 

their chosen object. They needed ideas and suggestions and time to jot down their 

ideas and planning. The teacher and KLARC circulated the room to discuss these 

points with individuals. 

The KLARC led the group into a sketching activity to draw the outline then the 

dimension of what the students were hoping to make. Having the props on hand and 

using btackboard diagrams assisted the majority of students to start the task. Some 

students had afready sketched what they wished to make in their design folio 

notebook but felt some gain in using the sheet that was supplied in order to look at 

the process elements of how to go about achieving their goal. The lesson moved on 

to how the students would use materials to make the item. The teacher expected 

students to supply their own materials but construct the item at school in a 

designated 'making/construdion' period. 

Several boys were extremely hesitant to try and sketch their ideas. After some 

encouragement, most achieved something on paper. Understanding the concept of 

dimensions was a problem to a few. One girl was able to demonstrate how to make a 

cone suitable for the snake's head out of a piece of paper. Several hesitant learners 

(boys) had come up with the idea of linking toilet rolls together with split-pin paper 

fasteners in order to give the snake some mobility. Two other boys were quite 

confident in what they would do but less willing to map the process planned to split a 

tennis ball in order to make the larger half of the spider torso. On a follow-up visit to 

view the finished pieces the two boys had not completed the task. 

All the students needed more experimentation time to expiore the possibilities of 

what they could make. The sizing of the artefact they would make had to be 

considered in order to fit in with the language requirement of the program. The 

design problem required the cinquain, the student had written and then printed out, 

had to be mounted on the creature. This set a minimum size for the creature. The 

students were given activity time to complete their creature. No visits by the KLARC 

coincided with those times and the teacher supervised the activity. Those who did not 

bring materials did not get to make the item unless they did so at home. 
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Easter holidays came and workmen moved into the classroom and shifted the 

contents of the room, with little regard for the students' work and many models were 

lost. Student morale, which had been difficult to engender from the beginning, was 

badly effected. On the resumption of school, students had to spend considerabie 

time reconstructing their models. The researcher visited the school and viewed a 

display the students had mounted in the library to teach other students about the 

Australian dangerous creatures. 

After finishing the models some students were invited to visit other younger students' 

classes to present their posters with their messages and the models that 

accompanied them. The students who were assigned to the researcher for her visit in 

the library were selected by the teacher were extremely proud of the outcomes of 

their activity. Jack, one of the less than able learners, was proud to explain about his 

snake to me but embarrassed to explain that he had reversed the painting. What 

should have been the red belly was now the upper of the red upper and black belly 

snake. 

The final visit to the dass was initially set up to allow the researcher to look at the 

students' folio work and interview the group of students whose work had been 

photographed earlier. Discussion between the teacher and researcher led to an 

inquiry as ta what unit the students were now studying. As a result of this discussion 

it was decided that the KLARC would work with the class on an activity with Lego 

Technic and Medieval history. The outcome was that small groups were able to 

design and buiid items of machinery, namely a catapult to project an item across a 

distance. 

Students had prior knowtedge of the era and before the visit, had done some 

personal research into structures and how catapults worked. The KLARC, supplied 

equipment and some students had books on hand to refer to when designing their 

item. 

The manipulative ability of this group was good although more boys than girls were 

able to adapt to the small parts of the Lego Technic set and make them function 

according to their plan. This was contrary to the skills they had displayed during the 

animal model making. It was the girls who showed their creativity and problem 

solving abilities ahead of the boys. This was evidenced in the more intricate designs 

and materials the girls made their dangerous creatures from when compared with the 
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boys. Historicaliy boys have played with Lego for younger ages than girls and have 

deveioped more advanced skills in handling this system than the materials used in 

the earlier activity. 

The new room lent itself to this activity. The group was led through a structured 

'making' activity using a Lego diagram. The KLARC then supplied them with a sheet 

and asked them to design, then make, modifications to their originai design using the 

Lego equipment. 

Following this activity students were able to evaluate what they had done in terms of 

co-operative work and planning and they commented on how they could have 

achieved more. The parental comments were more favourable after the medieval unit 

than the dangerous creatures unit. 

Student behaviours were observed during all phases of the project and data recorded 

on checklists by the teacher who followed my planning formats and sheets. She 

would not pass this data on to me at the end of the study but provided blank copies 

of the formats with students' names attached. 

3.3.1.5 Links to other curlri~ulum areas 
The curriculum links to other learning areas were primarily to Science and English 

Language Arts. Students identified that mathematical skills could have been 

employed when designing their creature and planning quantities they needed to work 

with. Those who used plaster of Paris and paper-Mache felt that more Art time could 

have been used. 

3.3.1.6 Summary 
The teacher engaged in the in-service training as part of the research study. She met 

with the researcher developed and wrote the technology curn'culum unit and 

implemented it in her classroom. The class participated at various levels with the 

designing and making activities that were available. During the unit links were made 

to curricutum areas of English language arts, science and social science and learning 

extended to other curriculum activities that invoived students making decisions and 

engaging in the technology process again. 
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3.4 4 Site 3 

3.4.1.1 Participants and site context 
This was an outlying rural school southwest of a regional city. The school had a 

single teaching principal and had twelve students in 1997. The principal was middle 

aged with many years of teaching experience in small schools. The school was 

supported by regional advisors and an itinerant teacher librarian. Nine students were 

in the middle to upper school. All participated in the project. Socio-economically, the 

students were drawn from middle-income rural families. 

3.4.4.2 Topic of the technology unit 
To design, make and appraise a Travel Buddy that would be unique to the school. 

The project became known as the 'Tale of the Wandering Warrill'. 

3.4.1.3 Content of the Technology unit 
The principal had been involved in a Connect Teachers Learning Technology Project 

(Qld Society for Information Technology Education, QSITE) where the task for 

participants was to develop a project that would link curriculum with computer 

information technology. The aim was to encourage students to communicate using 

information technology with other isolated schools as well as urban schools. The 

principal decided that they would make a Travel Buddy which would leave the schocll 

and take a tour to other places. This fictional creature was to be called a Warrill. 

4.4.3.4 Conduct of the teaching and learning unit 
This project stemmed from an activity that the teaching principal had attempted with 

his students in 1996. He gave the task to the students with the directions; 'Make a 

Warrill'. The principal was disappointed and said he was embarrassed with the 

results. Four doll-like characters were made but in his opinion they were unsuitable to 

leave the school. 

The visiting teacher librarian made contact with mysetf and the school and arranged 

for me to visit the site. The visiting teacher librarian and the KLARC shared a love of 

children's literature and she became the researcher's link with the school in her role 

as a resource person and computer consultant. The teacher-librarian, principal and 

researcher met on site to look at two issues. The first issue was the school 
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curriculum planning which would invofve the Warrill and the second the technofogy 

project and its process. 

The principal outlined what he had done in 1996 and his disappointment with the 

results. He noted that he did not wish to participate if a project did not fit in with an 

already busy curriculum. One of his concerns was with 'the environment'. That is, he 

wished the students to engage in a unit that would help them learn about and explore 

the natural environment and the school setting. 

The concern of the teacher librarian was that literature be an integral part of what 

would be done. Considerable time was spent examining stories students had 

covered and the future books that were listed in the principal's program. 

The planning group reflected on the need to design the Warrill and to provide 

students with some knowiedge of what could be done. It was then agreed that the 

following steps be taken. Plans were drawn up, re-worked and then a prototype 

developed. This would go through an appraisal stage, then a making stage. This 

outline was translated into a structured flow chart and a smaH amount of funding was 

provided for the school. 

The steps decided on were: 

an explanation for the Warrill to be a travel buddy 

* engaging in a story telling day 

developing with the writer the story of the creature 

designing on paper - in groups 

deciding to make the.'best design' - make 2 - one to stay - one to leave the 

school 

prototyping in fabric/ calico 

0 measuring the result against criteria the group had established 

making the item - use a textile artist if necessary 

appraisal - decide if the finished prototype was suitable to be sent. 

The students and KLLZRC met to discuss ideas on what the Warrill did and its 

physical characteristics. Some recited segments of stories they had written in the 

past about this mythical creature. They were then told of the impending project and 

asked to brainstorm more ideas. 
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A Year 7 student, who was often spokesperson for the group, listed several 

characteristics the students knew of about the Warrill. It could transform into what it 

wanted; it could get wet; it was a iittle creature; it was fast and unable to be 

photographed or sketched; it was like a marshmallaw, squishy and could stretch; it 

could not see far; in the grass it would disappear, like in a forest; it wandered 

because it liked exploring and was adventurous. Two of the older girls were more 

descriptive. One female student suggested there were different types of Warrills 

while another felt they had blue under their beily and were shaped as a pig; they had 

grey mouse ears and sharp claws; and liked travelling, hanging around schools and 

children. 

The children then ieft the discussion and the points listed above were examined. A 

set of criteria was developed that would guide the project. The criteria included that 

the creature be durable, of simple construction, carry its diary in a pouch, have a tail, 

was small and able to be sent via the post. Consideration would need to be given to 

the cost of mailing the item in weight and packaging. As the question of mailing costs 

arose so did the issue of size. The catch phrase emerged. 'Have you ever tried to 

send a Warrill through the post? Re-design it!' 

The planning meeting conciuded with the idea that a storyteller would be engaged to 

workshop with the students and develop their tale further, along with ideas for the 

appearance of the creature. The designs would ultimately come from the students 

and the researcher would look at the 'making' phases later on. 

A professional story-teller was engaged as the first stage in the project and a story 

written. The story was developed in a workshop setting which included all the 

students and interested parents. The writer had the list of ideas from the students 

and he drew mare imaginative ideas from the group. This story and 'imagineering 

activity' guided the design and shape of the next term's work in the curriculum area of 

technology. Brainstorming of ideas filled the board and the students then spent time 

in the afternoon with the teacher librarian drawing and sketching their impressions. 

These were then sent to the researcher. 

Mothers and young children joined in the story telling morning with the writer and 

researcher. One parent, who was present for the story teliing morning, became the 

'maker' of the creature which was assembled later in the term. 
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As the plans progressed the students were excited about the 'making' phase and 

what the creature would look like. The construction day saw great excitement and 

students were asked to filt in charts about the process they were undertaking. The 

infants were aware of what was happening but it was the Year 4 girls and older who 

foflowed carefully the planning and transformation of ideas into the Warrill. 

All students contributed in some way to making the Warrili. Some did the gluing, 

stitching cutting, stuffing and appraising of what was underway. Students were 

rotated out of class through the day and participated in the steps involved in making 

the Warriil artefact during the day. The students were asked to make decisions about 

how the creature may look, as the mother came to construction points that were not 

clear to her. By the end of the day two almost identical creatures had been made. 

The ongoing activity involved the teacher librarian using the Warrill (the made 

artefact) and the students' experiences during the unit to help them design and make 

their own web page. The web page would be the link to the Travel Buddy system and 

enable the students to track the travel path of the Warrili. It would also carry the story 

of the Warrill for others to read. 

In discussion, the principal expressed his concerns and stated he felt threatened by 

the 'technology concept idea' and more so those concepts embodied in the Modified 

Practitioners model of Technological Literacy. The stumbting block to implementing 

the concepts, in his opinion, was that nothing was written down in a syllabus 

document to give a starting point for their project. If the school was going to 

participate in any technology then the researcher1 KLARC would need to provide 

outline sheets of where learning would be going in a unit. 

The principal had a great affinity for teaching about the environment and the 

landscaped location of the school and provision of outdoor teaching areas provided a 

remarkable backdrop for the setting of this project. As worked progressed with the 

students it was clear that they were very aware of the concept of humans affecting 

nature and the environment. Being located in a rural area students appeared to be 

well aware of the notion of sustainability and preservation of the environment and the 

older students held clear opinions as to technology, its effects and its impact on both 

people and the environment. 
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3.4.1.5 Links to other curriculum areas 
The key link was to children's literature and to environmental studies. A study of the 

environment in this school was recognised as a vital component of Social Studies 

which promoted active and informed citizenship to students and allowed them to 

become informed consumers and users of technology. The English Language Arts 

curriculum area was paramount to the foundation of literature for the story of the 

Warrill. 

3.4.1.6 Summary 
The technological literacy model was used in the planning phases of this project. It 

was used in the 'making' dimensions of the Warrill but not adopted by the principal or 

the visiting teacher librarian. Both people saw this project as product oriented in that 

an item was to be produced such as the story, the Warrill and the web page. Despite 

this orientation by the principal and librarian the students did adopt the phases of the 

design process and due to the analytical skills of the older students they were able to 

analyse critically, the process and see other applicatjons. This outcome appeared to 

arise in spite of the adult input into the planning. 

3.5 1 Site 4 

3.5.1 .I Participants and site context 
The school is located on the western outskirts of a capital city. It is part of a middle- 

income socio-economic area that has a growing population of young families. The 

female teacher in this site had been identified by the school as one who would be 

able to take on the concept of technology as part of the emerging learning area and 

was willing to be part of the Technological Literacy Project. 

Due to family commitments the teacher was unable to attend the training days and 

the request was made to train her on site. This was done through visiting the school 

as KLARC and taking the in-service booklet and other materials. We talked about 

how the teacher could implement a technology project and she looked at some 

alternatives as to what muld be done in her classroom. She had located the kit 

'Taking on Technology,' given to the school in 1996, but had not accessed any 

information from it. The suggestion was made that she view the video and begin by 

reading the Primary Educators' newsletter contained in the kit. 
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The deputy principal had selected t'nis teacher because of her work in the area of 

metacognition and the development of thinking skills in her students. Though of 

mature age, she was new to the teaching profession but willing to try the new 

concept. She was part of a group who were organising the school program, along 

with an educational consultant, to develop thinking skills across the school. 

The deputy principal contacted the KLARC and asked to include another year five 

teacher in the project. Both teachers shared a teaching space in a demountable 

block but did not teach cooperatively. At different times, both classes were 

inserviced on the nature of technology and the key learning area through using the 

Lego Dacta Kit - Early Simple Machines. 

3.5.1.2 Topic of the technology unit 
Water Wings 

3.5.1.3 Cantent of the technoiogy unit 
The task given to the students was to design and build a wind-powered watercraft 

that could carry a 500g load across water in a straight line for at least crne metre 

The students were provided with background information including the following 

introductory statement. 'Throughout the ages humankind has gone adventuring on 

the water in all kinds of craft built from what materials they had On hand.' This was 

provided to clclntextualise the activity with history and justify the links with technology 

and its search for design solutions for people. 

This unit was done as a series of four sequential lessons. These covered the history 

of water transportation, the designing construction and testing of an artefact. 

3.5.1.4 Conduct of the teaching and learning unit 
The development of the curriculum unit at this case study site occurred at two levels. 

The first related to the teacher. The process the teacher went through as part of the 

professional development component of this study was different to the development 

she gave to her class, that is, she established the activity and allowed the students to 

develop within it. Secondly, the class and their development became distinct from the 

teacher and what the researcher saw. What the students eventually designed and 

made was not what the teacher had planned or discussed earlier in the study. 

Student progress through the unit is recorded here. The teacher's progress at the 

end of the project is recorded and analysed in chapter 4. 
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Students were supplied with an outline sheet for the unit and a sheet which asked 

them to place their design within a square on the page. A third sheet asked for 

modifications and notes for extra materials and an indication of where students would 

locate them. The final sheet asked; 'How good was your design?' The students were 

given prior notice of when the making part of the technology activity would occur and 

had collected items such as milk bottles, cartons, ice cream containers and materials 

which they would use to make their water craft. 

The researcher had planned 'Eo visit the class during the 'making' stage of 

development but the teacher put this off several times and finally agreed that a visit 

and video recording be made during the final 'testing day'. The deputy principal 

reported the progress of the unit to the researcher. This made it possible to track the 

progress of the unit despite the teacher not wishing the stages to be observed. 

The testing activity was videoed during an unruly hour where the teacher stood at the 

one metre long water trough recording what each student had achieved. The rest of 

the class were noisy, but mainly on task, making and modifying their craft. 

The teacher provided copies of the program and blank worksheets for the researcher 

but declined to be interviewed further on the testing day. She did say the technoiogy 

experience was positive and that she had provided the project with what was 

needed. She felt she had fulfilled what was asked of her for the study and her 

obligations to her deputy principal. 

The role of the teacher in this study needs to be related to Site 5 and her perceived 

position in the school. That is, the final activity the teacher engaged the students in 

was an attempt to be seen to participate in the study and keep some faith with her 

school for the support they were giving her. The teacher did not see the technology 

activity as unique but attributed any gains that were made to the cognitive skills she 

was teaching. It was not until the presentation day for the other Year 5 class that this 

teacher sought more information once she saw the resuits that the site 5 students 

achieved. The relevance of this site is discussed in the results analysed in Chapter 4. 

The concepts of technological literacy were taught at this site. As the researcher 

worked around the class and questioned students they appeared to be able to 

verbalise the concepts. Even so the teacher took the stance of not wishing to 

acknowledge these achievements for the study. 
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3.5.1.5 Links to other curriculum areas 
In the early planning the teacher planned to link the project to a Social Studies unit, 

however, on visiting the room an applied science activity was in progress. lnitialiy it 

was unclear as to why she had altered all her planning to this activity. This change 

coufd be seen as part of the reason she had avoided inviting the researcher into the 

room before the final activity day. 

4.5.k.6 Summaw 
The students appeared to be able to explain and had gone through a number of 

activities which had allowed them to demonstrate some ability to create technological 

products with an understanding of the process and concepts behind them. The 

teacher did not acknowledge that the process may have had equal value to the 

thinking skills she promoted. These issues are discussed and analysed in the results 

section of Chapter 4. 

3.6.1 Site 5 

3.6.1.1 Participants and site context 
The school is located on the western outskirts of a capital city. A middle income 

socio-economic area that has a growing population. This is the same location as Site 

4. 

This experienced male teacher, in his early thirties, had been an educational advisor 

in Maths and Numeracy in another region before returning to the classroom in 1997. 

This teacher became part of the project because the deputy principal encouraged the 

two Year 5 teachers, who shared a joint teaching area, to co-operate and undertake 

a Key Learning Area Technology project. 

This teacher was inserviced on site during curriculum planning time allocated by the 

school. He participated in the one day inservice provided for both Year 5 teachers to 

formulate their unit. By the end of this day he had begun recording his ideas. 

3.6.a .2 Topic of the technology unit 
The topic was A Technology Unit Integrated with Social Studies titled - Coastal and 

Inland Explorers. This was a six week research project. 
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3.6.1.3 Content of the technology unit 
Students conducted research on Australian explorers. As part of the project, all 

students had to design, make and appraise an item, container, or resource that 

would solve a particular problem faced by one explorer. Students selected an 

explorer from a list supplied and were given [ibrary time to research the topic and 

record their work on to notes sheets to guide their research. 

3.8.1.4 Conduct of the teaching and learning unit 
The students were provided with a notes sheet which outlined the structure for their 

research and gave guidance in the technology process. They were also told that this 

unit would be followed at a later stage in the year by a unit on analysing early 

Australian inventions. 

The notes sheet was glued onto the item that the students handed in at the end of 

the project. As an introduction to the unit the teacher librarian and the class teacher 

jointly planned a research project on one explorer. The entire class completed the 

notes sheet and writing up of research information on the selected explorer. 

During the six week research period students were regularly conferenced and their 

research prQgress discussed. Students discussed ideas and difficulties they were 

experiencing with peers in order to solve their design and construction problems. 

The teacher felt the link with the librarian was important and he believed that a focus 

on literacy was a pre requisite to developing writing skills and paragraphing. Through 

class testing he knew that seventy percent of the class easily understood written text 

and ten percent were having literacy problems. Most required some type of 

scaffolding to enable them to analyse information needed for the research segment 

of the project. As the unit progressed the students decided that finding too much 

information was a problem and started to discriminate in terms of what they needed 

to find out about for their 'making' activity. 

One of the keys to the activity was the teacher conferencing with individuals at 

different stages of the project. He conferenced about what they wanted to make, the 

construction materials required and how they would present their work. The teacher 

supplied some materials as a starting point for resources that the students could use. 
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Some of the making activity was done in class but a lot was done at home. Because 

of the choice the students coutd make, in some cases it was more feasible to make 

the item at home. For example, some students made use of machines that were not 

available at school. 

The students were told that they would be visited by the researcher and there would 

be some video taping of their work. During the final presentation day students had 

their work on hand and were randomly asked to present their artefact, the explorer 

and to explain its relevance. 

3.6.1.5 Links to other curriculum areas 
Technology and technological literacy were the link to Social Studies as the focus of 

this unit. Language and literacy were an ongoing key component. This component 

supported the Engfish language arts program. In order to cater to the range of 

literacy levels in his class his program was supported by the librarian who assisted by 

providing text scaffolding for lower ability students. In this case the dual purpose of 

seeking research information for the explorer, presenting the information and using 

new 'technology' terms appeared to assist students and address the dimensions of 

the technological literacy model the teacher was working with in this study. 

3.6.9.6 Summary 
This teacher followed the dimensions of the technological literacy model and 

explained what he did with his class to other teachers as part of the Effective 

Teaching and Learning forums the region ran in 1997. He outlined the planning 

procedures he undertook as part of the technological literacy project and then the 

strategies adopted to implement the unit as part of the curriculum program for his 

class, as explained above. 

3.7.1 Site 6 

3.7.1 .I Participants and site context 
The school is located in the inner western suburbs of a capital city in an affluent area. 

Parents provide substantial support to the school when requested. Many parents 

have professional occupations and take time from their work to join in school 

activities. 
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This Year 5 class had 65 pupils, two teachers, an open plan ciassroom and was 

team taught. Teacher 1, an experienced female, directed the project. Teacher 2, a 

male overseas, exchange teecher had less teaching experience. 

Teacher 1 signified her intention to be involved in the project because she had been 

involved in a technology activity with her 1996 teaching partner. Teacher 1 was in- 

serviced on site and wished to adapt the 1996 activity, technology and early 

Australian housing into areas that encompassed technoiogical literacy and the 

"Principles of Effective Teaching and Learning". (Queensland Department of 

Education, 1994) The starting point for this unit and teacher was different to other 

teachers in the study. In this instance the teacher had knowledge of technology as a 

Key Learning Area and of how it fitted into a Social Studies program. Teachers at 

other sites did not have this prior knowledge. 

3.7.1 "2 Topic of the Technology unit 
Technol~gy and construction for the Early European Setkfers. 

3.7.4.3 Content of the Technology unit 
The technology unit was part of an integrated term long teaching package on early 

European settlers. The skills development phase occurred during term two followed 

by the application phase in term three. 

3.7.1.4 Conduct of the teaching and learning unit 
The teachers embraced the notion of a constructivist approach to learning and stated 

that they could easily identify with the Contextual Model for Technology from the in- 

service package (as outlined in Chapter 'I) as the key model to follow when 

implementing a program in a school. They indicated that they would manage the 

contextual factors such as: the required curriculum; background knowledge and 

abilities of student; limitations such as time and availability of resources to suit the 

task; and class interests. In addition, skills and ability levels to use electrical 

equipment and hammers were important considerations for these teachers. The aim 

was to employ a co-operative learning and teaching style to cater for the number of 

students and the range of activities planned for them. Teacher 1 maintained 

extensive records of the progress within the unit and reported in a summary paper as 

an outcome of the unit. 



As KLARC, the researcher worked with this group for one hour every week teaching 

specific skilis. The aim was to provide a basic level of skili, knowledge and 

understanding for further exploration and problem solving. The teachers followed up 

the skill development work each week during a Friday activity lesson. 

The introductory session of the unit was a Lego activity which familiarised students 

with the idea of design and recording, and helped them modify what they had made 

while co-operating in small groups for the activity. The design process was taught in 

order to guide student learning. The probiem given to the students was to examine 

the construction of the dwellings of the eariy white settlers and to gain an 

appreciation of the difficulties that were faced by them. 

In the following weeks a secondary school Technology specialist was brought in to 

teach students and parents how to use a bit and brace and work with wood and 

dowel joints in timber. Each pair produced a door or window. Materials, such as 

timber, glue, brads, hammers, bits and jigs were supplied by the school and parents 

supplemented the needs of the class with cordless drills and tools. Parents were 

assigned to groups of students in order to supervise each activity. Issues such as 

workplace health and safety requirements for curriculum were taken into account. 

Risk assessment procedures were foilowed and requirements met as the activity 

proceeded. 

The next sequence of activities involved teaching the skills of square lashing and 

wiring to secure timber pieces together. The aim was to replicate what the explorers 

had to work with. The students collected twigs of varying sizes. Small groups joined 

with other small groups to make rectangular, then three-dimensional frames. 

Investigations arising from these construction activities led into testing shapes and 

materials for strength. Through their own experimentation students realised that 

triangles were useful for bracing. As a result of the frame and shape construction 

activity students realised they didn't know enough about basic design of early houses 

and that further research would be useful. An early housing style lesson and a 

drawing for dimension lesson was taught to assist students to begin drawing their 

house designs. 

The skius and knowledge that the students gained in Term 2 were then applied to the 

Term 3 integrated curriculum unit. The duration of the whole unit was ten weeks, 
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covering most of that term. The technology components comprised of designing and 

building a settlers dwelling and a musical instrument. The stages were as follows: 

The infmdtlcfory stage 
During this stage students learned specific skills for building the final product such as 

how to work in small groups to construct a frame. They then discussed and solved 

problems and researched the design of buildings of the early settlers. Each group 

selected a goal for the house they would build but not the process steps/ stages. In 

making their selections they considered materials needed from the environment and 

home and drew a storyboard depicting the construction of the house. 

The making stage 
During this stage students worked in groups to construct a model of a house over 

five, one hour periods using materials they had collected. 

The appraisal sfage 
During this stage students wrote out the steps necessary for someone to construct a 

model house. Individually they completed a sheet detailing the good things about 

their work, the negative outcomes and aspects of their work and interesting aspects 

they may need to consider further. in groups students presented their construction to 

the class. 

To impiement the unit, the class was divided into ten groups (6-7 students). These 

groups rotated around different activities that were prepared for each week. Progress 

was monitored on Fridays in preparation for the new cycle on Mondays. The 

presentations on Friday were assessed. Written work would be handed in or 

performances were given to the whole group. Various methods of assessment were 

used to determine whether topics had been understood and content learned. 

Focused analysis, discussion, observation, peer and self evaluation were all used at 

different stages to check for student development. A record was kept by teacher 1 to 

enstire all work was finished and handed in. The teacherss plan was not only to make 

this an integrated curricuium unit which covered as many subjects as possible but by 

working in groups, have the children share ideas, concepts and skills. 

Extension activities were provided, through a link with a local Environmental 

Education Centre to enrich what students were doing in class and link to the holistic 

understanding of people iiving in particular environments, and the impact of 

technology on students and the surroundings. 

Chapter 3 Sites 



The students examined living conditions of the eariy Australian settlers through 

viewing the buildings and artefacts at an historic Environmental Education Centre. 

They were given a general introduction on pioneer structures and construction and 

the history of the slab hut. They were taught how to produce charcoal sketches and 

were provided with materials to sketch the hut and then one aspect of the dwelling, 

for example, a window. 

Students inspected the pioneer's tent and were asked to imagine the lives of those 

who used it. The aim of this centre is to provide the opportunity for students to relive 

history through story and role immersion. 

Following their visit students were required to develop poetry or narratives and 

families were encouraged to find copies of old news clippings, diaries, biographies, 

early photos, poetry and paintings for a class display. Teacher 1 was well aware of 

the links for this activity. She acknowledged that further exploration could be done 

into the role of women or children, science and soil erosion. She suggested that use 

of the land coutd be researched and a comparison of land use now and in the past 

debated. 

Parents were part of the total unit from its initial planning. The KLARC took a 
planning responsibility, knowing the types of low risk activities the teacher wished to 

engage in and the need to match group numbers to adults on site. 

Parents who joined with the groups always offered to return and some were willing to 

respond to an immediate phone call if equipment was needed. In having too few drills 

for one activity a father was contacted and appeared with the required items. One 

mother commented that she had never enjoyed a school activity as much as helping 

the students to drill, hammer, glue and brace their frames. The students were equally 

as keen and eager to be involved in the activities each week. The only person who 

seemed uncertain as to what role he played was Teacher 2. He was more than 

interested to watch what students were doing but never willing to discuss his role in 

the unit or to engage actively in any of the processes while the researcher was in the 

room. He sat back. It could have been in part due to the newness of the topic to him 

or to the researcher's role as 'expert'. 

Time was a limitation for the type of involved technical teaching undertaken in Term 

2. Large numbers of students meant that not all students mastered all the skills being 
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taught but the high fevel of positive peer support meant that groups of students 

shared their skills later. 

3.7.4.5 Links to other curriculum areas 
The specific link to the technology unit was in the first unit in the Year 5 Social 

Studies curriculum, Aspects of Australia's Past: Pre-Twentieth Century Australia. 

As a totally integrated curriculum the weekly activities covered: 

a making musical instruments 

song and performance 

sketching and reporting on historic figures and their accompiishments 

0 mapping exercises 

reading and comprehension 

0 research into the tall ships and mural making 

e poetry and journal writing, persuasive arguments in advertising 

s sky pictures, navigation and compasses 

r narratives 

r computer skills for publishing work 

6 letters and literacy work; 

o writing and play performance and 

0 the settiers house construction activity. 

Extra activities were provided for by extension work. 

3.7.1.8 Summary 
This teaching unit was a well sequenced technology process which used 

constructivist principies of learning and developed the effective learning and teaching 

strategies of the Queensland Department of Education. Teacher 1 enhanced learning 

through worthwhile learning partnerships between students in groups, parents and 

the external assistance and support by the people who directed various segments of 

the unit. 

The teacher explained that the final artefact was not the motivating force behind this 

unit but something that the technology process allowed the students to work towards. 

Design was an important component of the learning activity and yet did not solve the 
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students' problems when they made their final artefact. Skills such as using tools, 

construction methods and problem solving skills using ideas and materials took 

precedence in planning and conducting the unit. The teacher constantly expressed 

her surprise at the extent, depth and breadth of the technology activity and its 

contribution to integrating the total class curriculum. 

3.8 1 Site '7 

3.8.4.1 Participants and site context 
This school is located in the northern foothills of a capital city. It is in a prosperous 

area with professional people comprising a large percentage of the parents of the 

school community. The school has established a strong reputation for high academic 

standards and results. It maintains strict guidelines as to student standards and work 

quality and the manner in which work is presented. The schooi was one of the two 

pilot study schools for this research study. 

All projects in the school were supported by an active deputy principal who was in 

many cases the link, the motivator and moderator for what occurred between the 

schooi and the region. During the implementation of the technology unit in the school 

she was the external liaison. 

Three teachers began the project. They were in-serviced after school, on site, one 

afternoon, foilowing the initial in-service on the Technological Literacy Project. They 

wished to be involved in the project because they had three years experience of 

participating in technology key learning area activities in and outside the school. One 

of the teachers was taking leave but wished for her contract replacement to 

undertake the project with her class. 

The key teacher in the Technology key learning area for the school was Teacher I. 

She had participated in a technology project in 'I 995 which involved her Year 7 

group, designing and making a shade house. A mature teacher returning to the 

profession, she was looking to innovate and willing to take risks. What began as a 6- 

10 week project turned into a major undertaking for the class and teacher and took 

over much of what the class did for two terms. The shade house exercise 

encouraged her to consider learning that was not only integrative, but could also 

contribute to every curriculum aspect the class needed to cover. 
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3.8.1.2 Topic of the technology unit 
The general topic was Resource Management studied with the Year 7 classes of 

Teachers 1 and 2. 

The technology topic was an African Snail Trap. 

3.8.1.3 Content and conduct of the technology teaching and learning unit 
This unit was chosen so it could link with a Social Studies unit to be studied jointly 

with the Year 2's. 

A visit was organised from the Quarantine Education Officer and part of the talk 

focused on the importance of keeping Australia free of pests and diseases as part of 

the role of quarantine at entry points throughout Australia. 

The interest of the children was captured by the Giant African Snail and the potential 

it has to infiid damage onto our rainforests. ft was the idea of an obvious and open 

ended 'making' activity that inspired the teachers to focus their unit on the African 

Snail. 

The Year 7 key teacher was to drive the project in 1997. During the training 

considerable discussion ensued as to what type of technology project could be done. 

The Year 7 curriculum and units that had just been completed were discussed as 

well as the online Antarctic project which the class had participated in during 1996. 

The teachers wished to link this project to other learning and felt that due to the 

success of the Science link and their computer and Internet links that perhaps they 

should investigate other topics. 

The region provided funding for the teachers to be released for a day from class. The 

researcher, the deputy principal and three staff met to co-operatively plan and write a 

unit that would encompass technology and technological literacy. The key teacher 

and deputy principal were confident that due to their experience they had sufficient 

knowledge about technology to progress past the point that was reached on the in- 

service day. 

The contract teacher was unsure and less willing to be involved. The aim was to 

have the contract teacher's class undertake the same project as the other two. The 

researcher was sent an outline of the project the contract teacher engaged in with 

her class. A technology unit was completed which contained sub-strands of the 
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technology process. However, neither the researcher nor the deputy principal was 

invited to participate during the unit nor provided with any physical evidence of the 

activity. 

A sheet was issued to each student in the classes of Teachers 1 and 2 containing 

what they would do and a checklist of the behaviors stemming from the technological 

literacy model. The tirneline for the Giant African Snail unit was three weeks. Class 

time was given to brainstorming ideas, designing the project and looking to its final 

presentation during week one. Week two required the presentation of designs while 

stressing that there was no one 'correct' answer ta the model. In the teacher 1's 

words, 'Individuality was encouraged.' 

During week three the oral presentations commenced. An explanation of how each 

item worked and the marketing package for the product was given by each student. 

The researcher visited the school during the three weeks but did not see the students 

in class until the fourth week when photos of the snail traps were taken and a video- 

tape of some students giving their reports was made. 

The video comprised of ten presentations and discussions with students on the 

project and the impact the snail could have if released in Australia. Students 

discussed how their technological device would function and its own impact on the 

snail and the environment. 

The teachers and deputy principal were extremely pleased at how this unit 

progressed. Teacher 1 had prior experience with technology units; but was unable to 

obtain closure to the earlier unit. To overcome this an effort was made to structure 

the technological literacy unit to bring it to a clear and definite end. Setting a clear 

time frame and outcomes for students gave them parameters within which to work. 

Experience had taught teacher 1 about the need for this. 

From the outset of the unit the teachers did not want to have the classroom taken 

over by assorted construction materials. The technology and design sheet that was 

sent home for parent's and student's signatures acknowledged that the 'making' was 

to be a structure that would be realistic enough to be able to capture an African snail. 

Because of where the making was to be done this site was different in that the 

planning and designing were done under class supervision whilst the actual making 

was done at home. 
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Some students used simple electronic devices within the trap's structure. Others had 

elaborate fold out scoops that would entrap the snails. All students intervievded were 

able to explain the product and look to the broader technological effects. 

3.8.1.4 Links to other curriculum areas 
In Science the students had been examining a class of animals that included snails. 

The teachers noted that the Year 2's developed language generated from their 

quarantine investigation as did the Year 7's. Maths became another component of 

the project in calculating distances and proportions for the snail. Report writing and 

presentation of the advertising campaign were culminating activities within the 

project. 

3.8.1.5 Summary 
In concluding their teaching unit the teachers went back to the Practitioners' Model 

and assessed student performance under each of the five headings; Concepts, 

Technical, Personal, Social and Literacy. (See results Chapter 4, Site 7) The 

teachers did not confine their comments to the headings from the model but built in 

aspects that students had cavered in the unit and consulted the Statement on 

Technology Australian Schools and the Technology, --a cunicufum profile for 

Australian Schools for other criteria. 

The students reported on their work but appeared to lack references to the technical 

concepts of functioning with tools. Given that most students made complex designs, 

some with simple electronics and power systems, one would surmise that the lack of 

reference to this concept, across two classes, was because the devising and making 

for the project in the main occurred at home not in the classroom. 

The teachers, while structuring the project and guiding individuals, did little to realise 

the snail traps. The realistic products and the keenness of the students were 

regarded as positive outcomes. The presentations and the ability of students to 

explain the models and present their folio work were regarded as indications of 

successful outcomes. The teachers were proud of the studentsJ achievements. 

As the unit progressed, the students used more technological terms than the 

teachers. For example, many could explain the movable parts of the snail traps and 
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the functioning pieces that they had made at home. Their understanding and 

application to technoiogical impacts appeared to come from their involvement in the 

total project. The publicity campaign and its research, as well as the making of the 

item to trap the snail and its explanation meant that the students were knowledgeable 

about the technology process and the concepts. 

The parental support and understanding of the project was a large factor in terms of 

the success of the project at this site. This project, more than any other, reflected the 

social and personal citizenship role that students can have in a learning context. The 

levels of reasoning and thinking in this group appeared to be higher than other 

students observed during the study. 

3.9 Chapter Summary 
This chapter describes the contexts of each case study and outlined the technology 

learning activities in each site during the course of the study. Each case study 

provided insights into how the modified Practitioners Model was utilised within a 

particular learning situation and how that learning situation developed over the 

duration of the study. Each site showed aspects of the study and how to implement 

and progress in a technology curriculum unit. 

Teachers wrote the units to integrate with what they had planned for their semester 

work and built on previous experience while adding in elements of technology and 

teaching and learning styles that were unique to technology. Teachers were provided 

with a written structure to assist them to write and institute a technology program. 

The outcomes (the artefacts and learning at the end of the unit) came from the 

programs and curriculum outlines they developed into a teaching and learning 

package suitable for their class and the context of the content that was being studied. 

The content and unit pianning did not occur in isolation. Considerations as to year 

level learning and school expectations as well as principles of effective teaching and 

learning principles all influenced what was designed. 

Same of the site contexts altered during the course of the study. Teachers faced 

changes in location of classes and units had to be altered appropriately. In adopting 

new concepts embodied in technologicai literacy and technology education teachers 

applied their professional knowledge to the theory and practice and assisted in 

varying ways in applying the technoiogy curriculum units. 
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Chapter 4 and 5 present the analysis of the case studies and the results from the 

research. 
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CHAPTER 4 

ANALYSIS 

4.1 Introduction 
This chapter provides an analysis of the case studies described in Chapter 3 using 

the methodology described and justified in Chapter 2. Chapter 1 outlines the 

rationale and aims for the study. It then reviews the literature relevant to the topic of 

technologicai literacy generally, and in the context of Queensland Education during 

the time of the study, specifically. It concludes that the Practitioners Model of 

Technological Literacy as proposed by Morgan (1 994), with some modifications, 

provides an appropriate vehicle for the inservicing of teachers and constnrction of 

teaching units and the implementation of technology education in primary schools. 

Chapter 2 presents the research method employed in the study and outlines the 

process undertaken in implementing the technological literacy study. Chapter 3 

provides a description of each of the sites examined and describes the progress of 

each technology curriculum unit as it unfolded at each site. 

This study examined a strategy for implementing technological literacy in the 

curriculum in primary schools. It examined whether an awareness of the concepts 

embodied in a particular model far implementing technoiogical Literacy would 

contribute to better classroam practice in technology within selected primary 

ciassrooms in Queensland. 

A tabular representation has been made of the nine elements identified in Chapter 2. 

These elements have enabled systematic data collection to be undertaken at each 

site. A vaiidation process, using an outside expert familiar with the Queensland 

education context, was undertaken to ensure the weightings allocated to each site 

were moderated. This expert reviewed the data presented in the workshops for 

teachers, examined the curriculum programs that were being undertaken by teachers 

and reviewed the sample artefacts that students had produced. The numerical 

judgements for each element in each site were discussed and the 'expert' moderated 

her view against the judgement made by the researcher. 

The findings suggest f iat  teachers who participated in the study developed some 

understanding of technological literacy in terms of the principles embodied in a 

modified form of Morgan's Practitioners model and Contextual Model for 
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technological literacy. It is argued that this understanding came from the training ,the 

teachers received and through their interaction with and application of the concepts 

used in their classrooms. 

The teachers developed their understanding of the elements contained in the 

modified form of Morgan's Practitioners Model by designing and shaping their 

teaching program using the outline that was provided in the teachers in-service 

package. Those that followed the guidelines set by the model applied the same 

concepts to the teaching context and students subsequently appeared to develop a 

similar set of understandings through the language the teachers and their students 

used. These points are detailed later in the discussion of results for each site. 

Teachers wrote the units to integrate technological literacy with mandatory aspects of 

their existing curriculum. The outcomes (the artefacts and learning at the end of the 

unit) came from the programs and curricuium outlines they developed. The content 

and unit planning did not occur in isolation. Considerations as to year level learning 

and school expectations as well as the requirements of the Principles of Effective 

Learning and Teaching ( I  994) guidelines all influenced what was designed. The 

expected outcomes and what eventuated did, in some cases, differ. Some learning in 

the technology curriculum units occurred incidentally and teachers did not, and could 

not, plan specifically or for everything that occurred. The contexts of each site were 

outlined in the previous chapter and are analysed in this chapter. 

An awareness of the four dimensions of technologicai literacy, that is: the conceptual, 

the technical, social and personal, together with the addition of literacy appeared to 

contribute to more producti~e and focussed classroom activity for both teachers and 

students. This is evidenced through the following: 

e units of work developed using technological literacy as a focus 

teachers' units using their own work in the context of their program and 

school 

expansion of learning as a result of the inclusion of the technological 

literacy and a literacy dimension' 

' Literacy in this usage refers to the ability to read and write and use written information and to 
write appropriately in a range of contexts. It also involves the integration of speaking, 
listening, viewing and critical thinking with reading and writing and includes the cultural 
knowledge which enables a speaker, writer or reader to recognise and use language 
appropriate to different social situations. (MCEETYA, 1997) 
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9 the literacy link to other curriculum areas was seen as a benefit of having 

been involved in the study 

technology appeared to become the unifying process for other activities 

e the technology process appeared to function as a motivator for learning and 

as a link to parents 

Some of the teachers identified with the Contextual Model for Technological literacy 

and could, with some coaching, transfer what they knew to the Practitioner's Model 

and use it. The case study approach ailowed the researcher to note, which elements 

of the study had been most meaningful to each site and chart the progress of those 

elements during the course of the project conducted in the site. This was informative 

in that teachers appeared to internalise elements of the Practitioners' Model and 

could see the contribution of technology and technological literacy education to the 

curriculum. 

4.2 Descriiptisns of levels of performance 

As noted in Chapter 1, technology education is a new area in primary education. This 

newness includes teaching learning and assessment. One consequence of this is 

that there are no established benchmarks for establishing levels of performance for 

bother teachers practice and student learning. The approach taken in this study was 

to adopt a grounded approach. That is, levels of performance were derived from 

careful analyses of observational and other data, The validity of these levels was 

further strengthened by use of a technology education expert who provided an 

independent rating of performance. These ratings were compared with the 

researcher's rating to establish the level of agreement. Because of the nature of the 

data, it was not possible to provide figures fro the level of agreement, however, the 

correlation was both consistent over all sites and at a high level. The approach taken 

determined that a four-point scale was appropriate. D was the lowest performance 

and 3 the highest. The ranking were made on the basis that the intervals between 

ratings was equal. That is, the data was regarded as interval data. A detailed 

analysis of the ratings is provided throughout this chapter. 
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Table 4.1 Ratings of pe~ormance in the 9 eiiernents of Technological Literacy. 

NR= Not rated in that category. 

Where 0 = very low performance and 3 is rated as a good performance. 

Scale 

3 

2 

1 

0 

Chapter 4 

Description of Performance for indicators 

A teacher or student rated at a 3 level could work independently 
without assistance or guidance. 
They will usually be able to discuss the concepts related to 
technological literacy in context of their work using artefacts or 
programs with examples of where the elements occurred. 

A teacher/ student able to grasp the concept/ principle but unable to 
apply them without some prompting or guidance at the task. With 
more experience they may more fully understand and operationatise 
the process. 

A teacher1 student who has not fully understood the concept/ 
principle and requires more explanation and demonstration before 
being able to apply the concept to a task. 

A teacher/ student was unable or unwiiling to understand the 
concept, principle at that point in time. 
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Table 4.2 Ratings for Key Elements in the Technal~gircail Literacy Project 

of the concepts of TL 
following the initial in- 
service 
3. Applied the concepts in 2 I I 0 2 2 3 
writing the teaching unit. 
4. Applied the concepts in 3 1 2 1 2 3 3 
the teaching units in the 
classroom. 
5. Assigned new 3 I 2 I 3 2 3 
knowledgefawareness of 
TL as causative to 
outcomes resulting from 
the teaching unit. 
6. Students were 2 2 2 1 2 3 3 
exposed to the concepts 
of TL. 
7. The student's 3 2 2 1 3 3 3 
exposure was associated 
with a heightened 
understanding of 
T ethnology education. 
8. Evidence of a 3 3 0 0 3 3 3 
willingness to engage in 
Technology education 
and curriculum activities 
aftsr the Technological 
Literacy project was 
complete. 
9. The concepts 3 2 2 'I 3 3 3 
embodied in the study 
contributed to more 
effective teaching and 
learning in the 
classrooms in this study. 
Totals 2 1 13 12 6 19 2 1 24 

NR= Not rated in that category. 



4.2.1 The interrelationships of the elements 

A discussion of the interrelationships of the elements and then of the consistencies 

that have been employed in reporting the data occurs in each of the site discussions 

that foilow. Each element in the project is regarded and ranked independently. 

4.3 Site Findings 
The following outlines the observational and reported evidence from each of the 

sites. Each site ran one curricuium project in technology. Each of the focus questions 

listed in table 4.1 is used to report the findings from each site. 

4.3.1 Site 1 
4.3.1 .1 Description of site 
This school is located near a large regional city, on the western outskirts of a capital 

city. It is a middle class area with a large number of working parents. A more 

detailed description can be found in Chapter 3. Tho experienced teachers undertook 

to attend the inservice in technological literacy held at the School Support Centre. 

These teachers shared a Year ? I 2  composite class. At the outset neither were 

confident about what they could do in respect to the key learning area of Technology. 

4.3.1.2 Prior learning 
Neither of the two teachers appeared to have any knowledge of the concepts of 

technological literacy or of the Key Learning Area of Technology prior to the training 

days. This site was rated 0 on this factor - element 1 of the preceding table. 

4.3.1.3 Awareness 
Both teachers appeared to gain an awareness of the concepts following the initiaf in- 

servjce and in subsequent visits made to consult with them during curriculum 

planning time allocated by the school. Their ability to describe through discussion the 

way they had built on the knowledge gained since the training resulted in them being 

assessed at a level 2 in element 2 of the matrix. 

4.3.1.4 Applying the concepts in writing the technology unit 
In analysing the concepts both teachers took time during term one to come to terms 

with Technology as a learning area. Their teaching program indicated that they had 

addressed all strands of the key learning area. However, it was a focus on what they 

courd make (the Design make and Appraise Strand) with such a young group and the 

resources (print and physical) that they could acquire to enable the unit to be a 

success that drove the earliest planning work. In the long term neither the making 

Chapter 4 



strand nor the understanding phase was a probiem in that students were able to 

actualise a product and verbally expiain what they had done and why. While the 

teachers applied some of the concepts in writing their program they did not fully 

embrace ali the concepts due in part to their unfamiliarity with the Technology Key 

Learning Area. They were ranked at a 2 in terms of application (element 3). 

4.3.1.5 Applying the concepts in the teaching unit 
Application of the concepts into the classroom setting was assigned a high ranking. 

At the conceptual level the teachers in site 1 did use some technical language with 

students and did address elements of generating solutions and evaluating these. 

Students did get to investigate how things worked through the program prepared by 

the teachers. 

When questioned about skill as a technical concept stemming from the modified form 

of Morgan's Practitioners Model, both teachers indicated clearly how inadequate they 

felt about taking on a technology unit during the first training session. They knew they 

wanted to do something. The two in-service sessions, a release for writing day, the 

investigations they undertook and the family support they received overcame these 

concerns. 

4.3.1.6 Assigned new knowledge 
Students at site I worked in groups of three to submit design drawings for whoie 

class evaluation prior to appraisal by an outside expert. Because it was a class worm 

farm, the students co-operated in the making process. This appeared to ensure that 

all previously identified criteria were satisfied: all materials had to be recycled; the 

needs of the worms be met; and the by- products from the worm farm be readily 

removed for use. 

4.3.1 .? Exposure to the concepts of technological literacy 

For students the recycling message appeared to be understood and was relayed at 

home. One parent interviewed expressed her surprise at how much her daughter had 

understood and the new terminology she was using at home when suggesting the 

family recycle and reuse. This working mother took time from her job to visit an 

afternoon class to see the progress and listen to the reports of the children. The 

students were exposed to many of the concepts and were able to apply some of 

them. In element 6 they are assigned a 1 due to the age level, especially when 

considering the Year one students. 
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The children appeared to develop a greater respect for the environment from the unit. 

The teacher response at the conclusion of the unit was. 

They already had an environmental understanc'ing through our 

unit on fop level forests but this microcosm activity really gave 

them an understanding o f  the animal ifself ifs funcfions, 

structures and needs. (Teacher 1) 

4.3."1,8 Heightened understandings 
The exposure of the students to the concepts would appear to be clearly associated 

with the outcomes of the learning which resulted from the technology unit. The 

assigning of a two (2) in this element is evidenced through the times the researcher 

spent with the class, observing and videoing the students explaining the progress of 

the unit. 

4.3.1.9 Willingness to engage 
Element 8 (willingness to engage in technology education and curriculum activiiies 

after the technological literacy project was complete) was ranked at a 2 as the 

teachers not only undertook the project but engaged in brainstorming to identify 

areas the curriculum activities could be extended into. During informal discussions, 

the teachers noted that projects such as this have a future orientation for linking this 

activity to other classes and broadening invoivement to much larger groups. They 

considered that there are many possibilities if the school has someone to co-ordinate 

the activity. When questioned about this Teacher I felt that because they came from 

the infant school they would not be valued for their ideas as much as upper school 

teachers. 

4.3.1 .I 0 Contribution 
The planning on the part of the teachers and the search for resources found many 

books and worksheets which reinforced the classroom activities. The word boards 

that were a feature of the room aided students in writing. (Year 2 group) and in 

stimulating some of the children to seek out and learn new technical words relevant 

to the mini beasts. 

The response to element 9 (The concepts embodied in the study contributed to more 

effective teaching and learning in the classroom) was ranked at 3 at site 1 due to the 
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empowerment the teachers took on as this unit gained momentum and became a 

success. Both teachers displayed an ability to fundion interchangeably in the 

classroom. That is, as one finished an activity the other automatically went into role 

and the learning flowed on. Working cooperatively was exhibited by the teachers and 

certainty extended to the students. In a work role, one of the KLARC's functions was 

to promote the Pdnciples of effective learning and teaching (Department of Education 

Queensland, 1994). These teachers were invited to showcase their work for the 

region. In response to questions about the unit the reply was. 

This was a wonderful learning experience for a// of us. Severd 

staff members followed our progress closely. We appreciated the 

oppodunity to broaden our perspectives and to pesenf such a 

dynamic mefhod to our students. 

(Teacher 1 and 2). 

4.3.1 .1 1 Summary 

The teachers stayed in the project despite their classes being outside the tkrgeted 

year level of middle to upper primary school students. This is taken as evidence that 

the principles, with planning and support, could be applied to younger students as 

effectively as with older classes. 

Their presence provided the researcher with insights not only as to what was 

possible with younger students but also with the factors looked for in the project that 

this young group of students were able to exhibit. In anatysing each of the five 

concepts embodied in the modified form of Morgan's Practitioner's Model of 

Technological Literacy the site had displayed elements of each. 

Staff, students and parents were able to gain a greater understanding of technology. 

The students were able to exhibit elements of technological literacy and could 

verbally reflect on what they had done. The parents and teachers were surprised and 

pleased with how capable the group were and how well the children grasped the 

bigger concepts of recycling and regeneration and the place of the mini beasts within 

a total eco-system. The manipulative skills of this age group, especially the year 

ones, did not enable them to fully interact with 'making' items that involved more 

refined motor skill dimensions. However, they were able to produce drawings, 

designs and artefacts that illustrated their understanding of the worms, the ants and 

their habitats. Students were able to handle the dirt and eiements of assembling the 
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worm farm and this appeared to be due to the nature of the activity the teachers had 

developed. 

What the teachers did was not a 'new' topic or activity but in applying firstly, the 

technology process and secondly, the technological literacy structure, with literacy, it 

was unique. The modified form of Morgan's Practitioners Model, described in 

Chapter 2, became the basis for structuring the unit and the challenge to address 

some of the issues with the year level, and an outline for planning and organising 

which enhanced the English framework. The success was attributed to the teachers 

and their quest to foilow the technology process and the recognition that there were 

gains coming from students applying what they were doing to real life. This in itself 

appeared to generate the enthusiasm that went to the families and involved other 

people with broader outcomes than the teachers had envisaged. 

4.3.2 Site 2 

4.3.2.1 Description ~f the site 
This school is located in an older working class suburb of a regional city. The teacher 

was female and was looking to advance her knowledge of technology as well as 

cater to the needs of what was labelled a 'difficult' class. Further description can be 

found in Chapter 3. 

4.3.2.2 Prior learning 

The teacher wished to teach the process of design in order to improve the students' 

interest in learning. She attended the two afternoons of training for technological 

literacy and had had no prior exposure to any type of technology except her 

classroom computer. She seemed to become more hesitant during early discussions 

based on a lack of faith in the class' ability to do the work. When open-ended 

activities were suggested she did not feel the class could cope without substantial 

direction. 

4.3.2.3 Awareness 
The teacher involved in this site displayed no knowledge of the concepts of 

technological literacy prior to her attending the training and was therefore rated at 

zero for element 1. (Knowledge of concepts of technological literacy prior to the 

scheduled training). She gained an awareness of the concepts of technological 

literacy during the inservice and questioned the researcher on various points during 
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subsequent phone conversations. On visiting the school and the class she had the 

teacher's handbook on hand. This element (2) has been ranked as 1 due to her 

hesitation in embracing technology. 

4.3.2.4 Appling the concepts in writing the teaching unit 
The teacher did apply the concepts of technological literacy in writing the teaching 

unit. A 2 ranking was given for element 3 for the way she wrote the program which 

showed some consideration of the concepts in a program that could be foll-owed by 

another teacher. At the point of verification with the outside expert this point was 

ranked at I and appears as 1 in the final matrix. 

4.3.2.5 Appling the concept in the teaching unit 
Element 4 focused on whether this teacher applied the concepts to her teaching units 

in the classroom. The researcher found there was less evidence of depth and hence 

graded this with a 1. 

The teacher was hesitant to assign her new knowledge of technological literacy to 

any outcomes that had arisen from the unit. This aspect gave element 5 a rating of 0. 

This was not due to a lack of product from the students but a lack of value on the part 

of the teacher. 

4.3.2.6 Exposure to the concepts of technological literacy 
The students were exposed to some of the concepts of technological literacy through 

the teacher introducing the unit and during phases where the KLARC taught the 

class. During the two design phases where the KMRC worked with them, students 

did utilize the conceptual thinking uf the Model. They were able to generate and 

evaluate solutions to the problem they were set after some prompting. They couM 

explain how things worked and were aware of some of the impacts of technology 

around them but few other capabilities were displayed. The ranking of a 1 in element 

6 reflects the student's limited recognition of the concepts. 

One student in the interview stated, If you don't have to wfite things down it is 

'funnier'. You do nof have to think. 

When asked about the Lego activity and what the facilitator had them do during that 

sequence her response was, If was lots of fun thinking with Lego. 

This leads to two questions. Firstly, are students utilizing thinking skills? That is, were 

these students taught any thinking or cognitive skills before being involved in this 
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study of Technology, and secondly, the belief encountered frequently by the 

researcher: - that if students have had fun they do not identify this with learning. 

The students interviewed displayed little knowiedge of technical terms related to 

technology. In giving six students a written survey at the end of the second phase 

few could recount what the definition of Technology was. After some verbal 

prompting in a discussion after the completion of the written survey they recaHed that 

we were not simply talking about computers. 

Students and the teacher had found three pictures or items that demonstrated how 

artefacts could be made. These three pieces of stimulus made a difference to the 

visualisation of the making activity for the class. The concrete representation of the 

concept that the students could make an item was to some exciting but to others, 

daunting. The creatures did resemble reat animals and students had paid careful 

attention to the characteristics of the creatures they studied. The quality of some of 

the work was not high in terms of joining the constructed pieces but given the 

newness of the activity and the necessity for students to find resources this was 

understandable. They were pleased to explain their work in detail to the researcher 

and others. 

Materials varied from paddle pop sticks to fabric and fibre. Many had kept in mind the 

first planning session and were able to reflect back on their initial ideas and see how 

little or how much some had altered their plans. Some of the changes were a result 

of limited access to materials for the activity. 

When questioned about capability to make the items five of the six students felt they 

had not acquired new making skills but had learned new techniques for planning 

what they would do and how they would go about it. Jack knew what he wanted to d~ 

but felt he had difficulty "DoingJ' the making. He, along with others, would like to have 

had a second chance at the 'dangerous creatures' making activity. From the 

students' and a technical theoretical point of view some prototyping of the early ideas 

couid have overcome some of the later problems. 

Parents supplied iimited materials and some of the children had to modify their 

original plans due to them being unable to access materials required from their plans. 

One boy made a wooden spider with the teacher assisting him to get materials. He 

was unable to get a tennis ball as per his original design. The girls seemed to have 

less difficulty in this area and were able to use cloth and other craft items from home 
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to do what they wanted. The girls did utilise sewing machines and sewing skills more 

so than the boys in this site. This observed evidence of the gender differences 

supports the researched evidence noted in chapter 1 and the concepts of technology 

education. 

On the earliest visit to this site the researcher discussed with a group of students 

what they may make. In addition they were encouraged to think independently. One 

of the boys remarked, We never get fo do this sort of stuff Similar comments came 

out on other visits. The comments were not intended as a slight on the teacher but 

more pointing to the rarity of what they were doing when they were questioned as to 

its value. The permission to innovate did come as a new idea to these students. 

These students had been challenged with regard to the concepts embodied in the 

personal dimension of Morgan's Practitioner's Model of Technological Literacy. They 

had been given the ability to design and create, with help and had enjoyed the 

challenge as an experience. 

One female student was the only person on the site to highlight to the researcher that 

the group had visited the museum as preliminary work and she felt seeing the real 

specimens had provided meaning to what she was required to do later. She noted 

that had she been aware of what she was required to do later in the making activity 

she would have taken more notice of size and body shape during the visit. 

Following on from their earlier introduction to design in technology and the modelling 

provided with the Lego, most students appeared to be comfortable and familiar with 

the planning notion. Most could now explain the need for a lever action and draw it 

on paper, though not all could make it operate. One group of girls was able to plan 

and label their diagram and explain their plan but had much difficulty knowing how 

,the Lego parts fitted together to work to their plan. This is interpreted as evidence 

that the earlier introduction to design and technology and the modelling activity had 

been successful. It is acknowledged that boys have a longer term experience with 

handling small Lego parts than traditionally girls have. 

None of the six students interviewed at site 2 were able to discuss any social 

implications that engaging in technology may have for them and this issue was not 

pursued in depth. In taking an the role of information givers to the other school 

students about the hazards of the creatures they studied, they had begun to adopt a 

citizenship roie. Active and informed citizenship was one of the features added to the 
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Practitioner's modei. The teacher did not recognize this concept for its contribution to 

technology or its social purpose. 

4.3.2.7 Contribution and literacy links 

Another female student stated that the unit had helped her to learn about designing, 

to gain different ideas and to actually write down what she was going to do. She felt 

that to know and plan was important but did not feel that writing the poem, or 

recording or labelling the creature was as important as the drawing aspect. This 

could be interpreted as the student recognising the need to plan the item within the 

technology process rather than to fit a rigid structure imposed by the teacher. 

The outcomes associated with element 5 (assigned new knowledge/awareness of 

technological literacy as causative to outcomes resulting from the teaching unit), 

were ranked as a 1 as few students on the site saw the total package relating to 

technology. Rather they viewed what we did as an isolated activity. 

The concepts of technological literacy, element 6, did appear to contribute to more 

effective teaching and learning in this classroom. The teacher remained extremely 

strict with all students but reported she was pleased with having been involved in 

introducing students to the folio and some examples from these were copied. She did 

make observational charts of students functioning within the criteria of the checklist 

and was prepared to share her observations in a discussion. 

The teacher was pleased with the progress students made while working with them 

in the room and the products they achieved. She had achieved her first trial in 

technology education. The students were more willing to draw and express 

themselves in an alternate medium and this step was relevant for this class with the 

'difficult' label. 

As noted in Chapter 3, activities at this site were disrupted due to builders and 

artefacts being destroyed. The upheaval with the removal of the room and students' 

work upset the students as well as the teacher and served to dampen the 

enthusiasm for the first technology project. By the time the KLARC conducted the 

second, short tego design and make activity the teacher was confident and happy 

with how the students would perform. The class knew the group structure required of 

them for the activity and co-operated willingly in these groups. 
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A note needs to be made about capability of girls in Lego activity compared to 

creative manipulative ability with paper and textile materials. The researcher's three 

years of experience with Duplo early simple machines kit which contained large 

pieces used from Years 1 - 7 found tittle use difference between girls and boys due to 

the sizing of the Duplo pieces. This observation is confirmed by Dacta research 

referred to in the literature review. Boys exposure to small parts of lego from 

relatively early ages, usually at home, meant that they generally have more 

experience in manipulating small pieces than girls. The Techniqe sets used in this 

activity cootained very small pieces and it was observed that in most cases the boys 

could manipulate these pieces more easily than the girts. 

4.3.2.8 Summary 

The unit appeared to provide a good grounding for the teacher and the students in 

terms of understanding the nature of Technology as a Key Learning Area. However, 

there appeared to be little holistic development of the concepts of technology and its 

greater effects. This was the students' first exposure to the concepts of technology, 

and there appeared to be sufficient evidence to be confident that the group would 

develop and apply their ideas during other learning sequences. 

It was at times difficult to find a mutual time to visit the class despite the researcher 

being close to the schooi. The KLARC and regional role tended to overshadow what 

could have been the informality of the observing researcher and it took some time to 

build a sense of trust with the teacher. The students interviewed were more willing to 

give their views than was the teacher. The unit was a positive experience in 

technology education and the teacher had spent considerable time writing the 

outlines into the formats as requested during the training for the project. 

4.3.3 Site 3 
4.3.3.1 Description of the site 
This rural schod had a single teaching principal and a population of twelve students 

in 1997. The school was located southwest of a regional city. 

4.3.3.2 Prior learning 
The teaching principal had no knowledge of the concept of technological literacy 

before agreeing to be part of the project. He began with an understanding of 

technology equalling a computer. The principal had interacted with computers 

through a 'Connect teacher program' and hence is rated at 0 in element 1 in regard 

to the concepts in this study. 
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4.3.3.3 Awareness 
The principal did gain an awareness of the concepts embodied in the project during 

an inservice that was given to him and the itinerant teacher librarian before the 

project was agreed to and subsequently planned. He understood the modified form of 

Morgan's Practitioners model but was not willing to take on any new concepts if they 

lay outside the parameters of what he was already doing. The site had been 

identified by the teacher librarian because of the innovative and progressive 

programs the principal was implementing in this small school. His recognition of the 

concepts that were embodied in the principles of the practitioner's model such as the 

social, personal and literacy concepts, meant that he was ranked at a 'I for element 

2. 

The support of the teacher librarian made the unit possible. The writing up of the flow 

chart after the first planning day at the school meant that the project went ahead. The 

principal had been provided with a written plan that satisfied him as to the direction 

the unit would take. information was faxed in to the school and items were gathered 

and delivered by the visiting teacher librarian. 

4.3.3.4 Applying the concepts in writing the technology teaching unit 

The concepts were applied in writing the technology teaching unit. This ranking was 

awarded a 2. The ranking of 2 stems from the fact that the principal did not write the 

program but rather he had the teacher librarian construct the phases which would 

comprise the technoiogy unit. 

4.3.3.5 Applying the concepts in the teaching unit with an exposure to the 
concepts 

Students were encouraged to think critically, question and discuss issues with the 

adults. The older students appeared to be able to evaluate their work and make 

informed comments. The buddying system used in the school, where older students 

partnered the younger students, allowed for all children to be seen as participants in 

the process that was undertaken. The outside help for this project from the 

researcher, the teacher librarian, the story teller and the parent meant the principal 

did not need to fully embrace the notion of technological literacy for himself. 

Chapter 4 Analysis 



The project appeared to extend the students' applied thinking in the context of the 

story of the Warrill and to the iocal environment with links this to literature. Whilst it 

fulfilled the expectations of the school it may have embraced more of the concepts of 

technology. The idea of linking literature to a project appeared to be successful. 

k t  a conceptual level the students were able to articulate the nature of technology 

and how things work. The higher order concepts were not articulated well by the 

students. One Year 7 student could easily explain the impacts of technology and 

links to current social and environmental trends. Some of the concepts were applied 

in the teaching unit with the students. Some were developed by the principal during 

phases when the librarian was present. For these reasons a I was assigned in 

element 4 (Applied the concepts in the teaching units in the classroom) and similarly 

in element 6 (Students were exposed to the concepts of technological literacy). 

In examining each of the elements that related to the technological literacy model 

there were few perceived problems with the technical aspect and experts were 

brought in for guidance where necessary. Students used the sewing machines and 

other making items during the construction phase. Not all students could articulate 

the technology process but most could give a lock step description of what they yere 

doing. The younger students did not retain what had been done from one visit of the 

researcher to the next. 

In the personal dimension there was a need for teacher development in order to lead 

students at later points during the technology curriculum unit. The principal 

encouraged the students to innovate and to think divergently in order to arrive at 

multiple solutions rather than a single outcome. The concept of sustainability was 

developed in the older students through other activities such as land care and 

environmental issues but it was not a major feature of the particular technology 

project undertaken for this study. 

The Social dimension of Technological Literacy was a relatively easy aspect to 

discern in the students because of the environmental application the principal 

promoted in the school. The citizenship concept and democratic ideals were 

developed in the older students as were the discussions of technology and its uses, 

especially relating to computers and communications technologies. 
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The students did write about what they had done in the project and remembered the 

process but there were few who recalled the technical terms that were mentioned 

during the making stages of the activity. 

4.3.3.6 Willingness to engage 
For element 8 (willingness to engage in technology education and curriculum 

activities after the technological literacy project was complete) the school was 

assigned a ranking at O. It was observed that the principal had noted the use of 

criteria for the artefact that was to be made and he also utilised the flow chart to 

achieve the product, and at the end of the project he saw it as a successful way to 

reach the completed target. However he did not assign the knowledge of the process 

of technological literacy that he and the students had learned, to their exposure to the 

concepts stemming from the model that was being followed. 

4.3.3.7 Heightened understandings 
The learning by the students, as provided in the exampies above, appeared to be 

associated with a heightened awareness of the outcomes that resulted from the 

project. A 1 is allocated to element 7. The students exposure to the concepts in the 

model of technofogical literacy had been planned for and due to the cross grade 

culture of students in such a small school setting the older students were able to 

articulate meaning to the younger students. 

There was a willingness on the part of the teacher librarian to engage in technology 

activities with this group of students on the basis of their enjoyment in the technology 

experience and working with the KLARC. This group, plus the principal, engaged in 

designing a web page which was posted on the internet. As the principal had done 

for this study he let this be guided by the teacher librarian who checked with the 

researcher and formulated a program to achieve this goal. For this reason a 2 was 

assigned to this element. 

4.3.3.8 Contribution 
A 2 was also assigned to element 9 as the project did contribute to more effective 

learning on behalf of the students during the time of the study. The structuring and 

sequential nature of the program set the parameters for the outcome, the Warrill. The 

principal had nut achieved this in his 1996 attempt. In this respect, as an onlooker, he 

gained from viewing the process and noting how much student input was moulded 

into the finished product. 
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4.3.3.9 Literacy Links 

Literature was used to start the process and lead to other aspects of this unit. It 

appeared to be a fundamental initiation of the activity. The mythical focus of the 

creature at the outset took on a realistic character as it was designed and produced 

during the project. The librarian and the principal were able to verbalise other starting 

points for technology activities from literature that was planned for later in the year. 

4.3.3.30 Summary 

The teaching style of the principal did not appear to alter during the project. The 

project allowed him to see that the technology process being applied had a structure 

and carried clear criteria developed by students and staff on an early visit to the 

school. This aspect of planning and development shaped the project and brought it to 

a successful conclusion, unlike an earlier project. Working in conjunction with others 

outside the school allowed the project to broaden and extend the students' in 

experiences they would not have otherwise had. 

At the completion of the making phase, this project was regarded as a great success. 

From the technological process perspective the key points to the activity had been 

directed by others, not the principal. From a technological literacy perspective the 

model was not overtly applied past the planning stages. The project was taken to a 

Queensland Society for Information Technology Education (QSITE) conference 

where the researcher spoke of the interaction between the Technology Key Learning 

Area and Information Technology and the activities which coincided to produce such 

outstanding results. 

4.3.4 Site 4 
4.3.4.g Description of the site 
The school is located on the western outskirts of a capital city. A detailed description 

of the site and the background to this teachers participation is provided in Chapter 3. 

This teacher's work in the area of thinking skills had recommended her for this 

project. She, along with the teacher in Site 5 were provided with on site inservice and 

a curriculum retreat day to co-operatively plan a unit of work. 

4.3.4.2 Prior learning 
The teacher was assigned a 6 in element 1 as she had no knowledge of the concepts 

of technological literacy prior to her being trained for the study. 
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4.3.4.3 Awareness - 
i he following text details the teacher and the professional development provided to 

her during the unit. The inservice day was located off site with the KLARC and the 

two teachers and a range of resources to explore the possibilities of what could be 

done and which unit the technological literacy model could be applied to. After 

ciarifying what they were currently teaching and what they were planning, neither 

could agree on a topic. The outcome was both teachers agreeing to go in very 

separate directions. Both were able to see the concepts embodied in a technology 

unit but the femaie teacher was hostile to wanting to adapt this to her 'thinking' 

teaching style. Corrsequently in element 2 (Gained an awareness of the concepts of 

technological literacy foilowing the initial inservice) she is ranked at 1. She was 

observed to have gained some awareness of the concepts of technological literacy. 

She indicated that she understood the Contextual model for technology very well and 

the researcher would suggest that this teacher appeared to be more aware of the 

modified form of Morgan's Practitioners model more so than any teacher trained 

during the course of this study. This was noted through the questions she asked and 

her expressing and outlining, in writing, ways she could use the model to implement 

a unit of work. She had read the contents of the teacher's package supplied. Sbe 

was offered the support Of specialists if she needed it to teach the students skills or 

technical aspects of a program she may develop. 

She left the inservice day more negative than pcsitive about what would be done and 

how she would implement it. In part it was assumed this hesitation stemmed from her 

not knowing about what others in the school were already doing. Secondly, it came 

from the male teacher having an extremely clear direction and well thought out mode 

as to how he could use ~ e c h n o l o ~ ~  and technoiogical literacy to enhance the existing 

unit he would teach. Thus, it appeared that it was a case of the experienced 

confident male teacher as against the less experienced femaie teacher. The 

researcher was not in a position of authority to demand the co-operative planning 

approach to a technology unit that the deputy principal desired and she was not 

present. 

The researcher and deputy principal in reviewing the technology curriculum unit felt 

that the product (the unit) the teacher finally implemented with her students was a 

moderate attempt to participate in the study, keep faith with her deputy principal and 

school but did not develop the depth of study she could have done. 
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Her negativity towards the project remained untit the day the researcher was visiting 

the other Year 5 class and they were presenting their 'Explorers' items. The female 

teacher joined the site 5 group at the end of the session and asked if the other group 

would present to her class. It appeared that she did realise she had missed the depth 

of the activity and the opportunity afforded her class and looked to retrieve some 

ground for her students by them viewing what the other group had done. 

4.3.4.4 Applying the concepts in writing the technology teaching unit 

This teacher reported that she did not apply the concepts of technological literacy in 

her writing of the technology unit. A 0 is assigned in the matrix for element 3. In 

conjunction with this she reported that she did not apply the concepts in her teaching 

of the unit to her Year 5 students. Rather she attributed what she did to her belief in 

teaching thinking skills. This was her focus in the school and she was a key teacher 

in promoting these skills. 

4.3.4.5 Applying the concepts in the teaching unit 
The ranking assigned to eiement 4 the application of the concepts, was 1 rather than 

0. The 1 was due to the observational data collected from the students during the 

final visit to that classroom. The students could provide some in-depth reasons as to 

the broader applications that such a simple problem solving activity may offer. Some 

of the students did offer complex responses involving technology and its processes. 

During the first Lego activity with the class the girls were very quiet and almost 

hesitant to say anything when discussing machines. The researcher had to draw 

responses from the girls. Yet when observing the girls group and the results of their 

making activity some had extremeiy technical and complex solutions to the task. 

Many needed to be coerced towards presenting their work for testing in front of the 

boys who seemed to dominate the water trough. The girls were task completion 

oriented. They fulfilled the requirements of what the teacher had asked but did not 

seek more alternatives than they needed to. 

The observed impression was that the good students worked through the activity and 

associated sheets and the results were pleasing. The teacher had used the language 

of technology with the class as individual students could readily use the design, make 

and modify terms when questioned by the researcher. 
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The teacher had limited herself and the extent of the activity to quick planning sheets, 

which did not guide students through a materials, and investigative strategy which 

may have improved the quality of what they produced. Nor did it appear that the 

teacher had provided sufficient time to the overall unit to enable an in-depth activity 

to emerge. 

4.3.4.6 Assigned new knowiedge and expo-sure to the concepts of 

technologica'i literacy 

The students enjoyed the activity and the boys were keen to develop the ideas 

further. One girl told the researcher it was 'funner' learning this way. The teacher did 

not see that the knowledge she gained during the project was attributable to the 

outcomes of the teaching unit unless one associated this with thinking skills. Hence 

the ranking of 1 in element 5 (Assigned new knowledge/ awareness of technologicai 

literacy as causative to outcomes resulting from the teaching unit). As outline above 

in a limited sense students were exposed to the concepts and a ranking of 1 is given 

in element 6. 

Parents did arrive in the room and were surprised at the intensity of the activity. it did 

not matter that the students were using only recycled materials. Many students were 

proud of their building work and ail but two models were taken away to show parents. 

The parent who was interviewed had no idea of what the student was doing in terms 

of class learning. They were aware of the need to supply materials but stated this 

was 'normal' given the type of teaching this teacher undertook. This parent had no 

more knowledge of this project. 

4.3.4.7 Heightened understandings 
In judging whether the students had learned any technological literacy concepts 

during the unit several observations can be made. A considerable mess was ieft 

behind seemingly as the students appeared to be more interested in discussing their 

craft and their modifications rather than routine tidying. Some almost had to be thrust 

out the door even once the testing material was turned off and taken away. The 

students needed mare time to modify their designs, discuss and analyse what they 

had done. There was no reflective activity while the researcher was present. 

Use could have been made of this unit as a real life application with scientific 

experiments linked to maths, measurement, distance and weights as well as analysis 
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of the process and associated response reporting. No feedback was given as to what 

occurred after the making activity. 

The bottom of the student task sheet did indicate that there was to be a story written 

and certain students during the afternoon were reminded of this however there was 

no observable evidence that this occurred. 

In considering the dimensions of this study and the awareness the students gained 

as a result of their heightened understanding of technology (Element 7) they were 

able to express some technological concepts when interviewed at the conclusion of 

the unit. Both boys and girls were aware of terminology embodied in the key learning 

area and freely used it in their making and modifying processes while the researcher 

was in the room. The use of terminology was not confined to the brighter students but 

across a range of students. Certainly these terms appeared to have been articulated 

by the teacher at some stage. 

4.3.4.8 Willingness to engage 

Despite the confines of the activity the students could recount the technology process 

when asked. They were not asked to deal with complex technology nor any technical 

aspects or skills of making. There was no way of judging their capability with 

machines and more technical processes. String, glue and tape were the only 

allocations for the craft and some did not manipulate these well. 

On a number of interactions with this group, some evidence of exploration personal 

or social dimensions of the Modified Practitioners model was evident. The activity did 

not invite questions of value or appropriateness or discussions on the democratic 

aspects of the technology activity. Recycling was not discussed while the researcher 

was there. Most activities this teacher undertook in other learning areas did use 

recycled materials. The making/ construction process had been examined along with 

limits to resources available. 

4.3.4.9 Contribution and Literacy links 
Little evidence was displayed of literacy applied to this activity. The written 

component was the final evaluation for the making and appraising part of the activity 

but there was no evidence supplied as to what the students wrote. 
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in her short career this teacher was placing great emphasis on teaching ' thinking'. In 

discussing the unit with the teacher she stated she did apply the technology process 

and was pleased with the success of the planning phase the students used. She did 

not acknowledge that the technology concepts lead directly to better teaching or 

learning in her classroom and element 9 is ranked at 1. Similarly at the conclusion of 

her unit she showed no willingness to engage in any other technology activities. The 

ranking for element 8 is 0. Her attitude altered when she viewed the success of the 

project in site 5 at a later date. 

4.3.4.1 0 Summary 

This teacher appeared to limit her class in this activity for reasons noted under 

observational points. Peer competition with a colleague may have detracted from the 

potential she could have achieved. She did not appear mature enough to overcome 

this difficult personal interaction and find a compromise for the benefit of her 

students. After taking the stance she did, she then failed to see that she, more than 

most other teachers in this study, still had the ability to combine thinking with 

technological literacy. Students could verbalize and explain technology constructs to 

the researcher. It would appear she did teach some of the concepts. She was not 

prepared to become a mare constructivist participant in a bigger project but the 

technology curriculum unit showed positive results through the reporting and actions 

of the students. 

As can be viewed in table 4.1 this site was ranked as the lowest in all dimensions of 

the study, The zero assigned to this site (4) on element 8 could have been ranked at 

1 at the conclusion of the unit in site 5 and this teacher's willingness to view the 

presentation work of site 4 and listen to the student explanations. The interest of both 

class and teacher would suggest that this teacher would be most likely to engage in a 

more extensive technology unit in the future. 

4.3.5 Site 5 
4.3.5.1 Description of the site 
This is the same location as that listed in Site 4. Details of this site and the teacher 

can be found in Chapter 3. The intended outcome of the teachers (Site 4 and site 5) 

co-aperating and sharing did not occur in the case of the technology education 

teaching units. That is, the teacher, designated as Site 4 chose not to co-ordinate her 

activities with this teacher and yet was keen to have the other Year 5 class present 



their work once she saw the outstanding results presented during the researcher's 

final visit. 

4.3.5.2 Prior learning 

As an experienced teacher and an advisor this teacher responded to the invitation of 

the deputy principal to engage in a technology activity. The teacher had taught a 

Social Science historical unit befors and he decided to adopt this unit and apply the 

modified form of Morgan's Practitioners Model of Technological Literacy to what he 

wished to achieve in this unit. He felt that the History unit provided a structural 

framework through which students could scaffold and focus their research and 

writing. After spending time with the KLARC and reviewing his planning he revised 

his worksheets with the assistance of the librarian and incorporated the notion of 

technology and understanding as well as the making activity into the unit. 

4.3.5.3 Awareness and application of the concepts in writing the technology 
teaching unit 
One of the successful points in this unit was that the students had a very clear notion 

of what was expected of them during the period and that it was up to their 

resourcefulness and research to make an item that was of total relevance to that 

explorer. 

The aim was to bring fogefher fhe notion fhaf all the explorers faced 

challenges: fo whaf those challenges were. The challenges were 

mef wifh responses and sfudenfs would be encouraged fo analyse 

issues fhaf centred on their study. (Teacher 1 - Site 5) 

In planning the early stages of this unit the teacher discussed with the researcher his 

later teaching programs that this unit would be the forerunner to. He felt it necessary 

to guide the students into the background study information about the explorer then 

go into the Technology process for their making phase. He felt that the term 3 work 

was the general which led to the specific study of term 4. In his outcome statements 

he viewed this differently. 

This teacher had no prior knowledge of technological literacy and is ranked at 8 in 

question 1. 
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Following the inservice, as outiined earlier in site 4, he embraced the concept and 

began applying the principles stemming from the Practitioner's Model of 

Technological Literacy to his unit by the end of the training session. 

Element 2 ranked at 2 while element 3 is ranked at 9. As the researcher observed 

how well the concepts were used and applied. However they were not fully 

articulated in the writing of the unit on paper. It is possible that another teacher could 

use this unit and follow the activities but only further research would show whether 

they could apply the concepts that underpinned the unit. For 

application of the concepts in the teaching within the classroom this teacher ranked 2 

for element 4. 

4.3.5.4 Assigned new knowledge 
In addressing the regional Forum which was the opening of National Technology 

Month, September 1997, this teacher had no hesitation in assigning his newly 

acquired knowledge to the successful outcomes of this unit. In this light a 3 is 

assigned for element 5. At a later stage this teacher demonstrated his unit and 

showed some of the outstanding artefacts to a Regional group of teachers. A similar 

awe and excitement transmitted to this group as well as the realization that 

technology could be easily and successfully integrated into existing curriculum areas 

whilst providing avenues for process learning and stimulus through the activity. 

In this case the students and the teacher had achieved the outcome not only in terms 

of the production process of the project with an artefact but also by a heightened 

understanding of their ability and empowerment to achieve the goal and meet the 

challenge that was set. The personal, technical, social and conceptual elements of 

the practitioners' model had been addressed along with the modifications of the 

literacy notion that the teacher had scaffolded and planned for. 

4.3.5.5 Exposure to the concepts of technological literacy 
The students were exposed to many concepts embodied within the model of 

technological literacy. 

On the technical side, students had utilised materials from home and school. One 

boy wished to make a water container for one explorer. He designed the item and 

then went through a materials investigation as to which would be the most 

appropriate material if one were making a bottle for the expedition. 
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In looking about his father's workshop at home for materials he found a piece of 

stainless steel and went on to an investigation of how his bottle could be formed and 

shaped. He then took his design to his brother and had him roll form an oval shape. 

After further appraising this step and rejecting some of his brother's workmanship he 

was able to be more explicit about the shape of the bottie and have it reformed. He 

was able to complete a lot of the sanding / smoothing work himself and found and 

attached a cork to serve as stopper. He then turned to the problem of its 

transportation and storage and sewed a calico bag to contain the item. 

Numerous other examples to support the arguments in this study came'from this 

class where students took on surprisingly technical items, using machinery they had 

not used before to produce the 'explorers' artefact. One boy sewed a calico vest with 

suitable pockets and could name what the explorer may have carried in this vest and 

specific pocket sizes and placement for each item. 

Other examples included monocle holders, map cases and storage devices such as 

wooden boxes that could be packed orrto camels. Hessian was used to make 

stretchers which could be combined with saplings to transport the injured from certain 

expeditions. Another reluctant learner fashianed a water carrier which had the ability 

to pivot on a wooden stand whilst containing the water in a deep metal tin. Suitable to 

being carried on a moving object such as a small watercraft while not losing precious 

fresh drinking water. 

4.3.5.6 Heightened understandings 
The examples were outstanding and exhibited a unique understanding of needing to 

solve a problem that was unique to the explorer the student identified with. The 

quality of thinking that had been applied to the total project demonstrated the 

understanding of having addressed dimensions of technology from the process of 

design, make and appraise to information, materials and systems which the explorers 

applied in their utifisation of the artefacts. The realistic application of materials 

showed the enthusiasm and commitment of the students to the activity. This 

generated itself into excitement as they presented their work. A 3 is assigned in 

element 7. 

The students produced real life artefacts. They did not produce paper boxes or 

paddle pop carriers. The size, complexity and amount of work that went into the 

pieces surprised the teacher, his colleagues and others in the school. The parents 
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were happy to support this iearning activity and when questioned one mother noted 

her surprise at what the student was asking but had no hesitation in finding the 

materials and assisting where she could. It could be concluded that the students 

were motivated to achieve in a 'real' problem-solving situation. The teacher did 

employ constructivist principles and did not judge what the outcomes would be. 

Students made gains in the personal realm of technological literacy through being 

given the permission to innovate and apply appropriate technology to a historic 

situation. The materials investigations that students undertook had them evaluating 

the worth of the product they would use as against what the explorer used. A value 

dimension had been added without the teacher specifically planning for this 

dimension in the project. The assigning of a 2 in element 6 illustrates this fact. 

Elements in the social dimension of technological literacy were similarly unpacked 

without clear planning for them. Dependence on technology for that explorer became 

a discussion point. Families had become involved in this project because of these 

discussions. One girl, in conjunction with her father decided that the map holder was 

the most important feature of the life of her inland explorer. Together they set out to 

replicate the artefact. Another girl arrived with an extraordinary old style box. Her 

family were happy to supply the materials but she had to engage in the making. One 

of her concerns was to make it old. She looked at the problem she had set herself, 

planned, designed, made choices and arrived with a product that fitted the purpose. 

4.3.5.7 Contribution and Literacy links 

Links to the development of language and literacy were important for the teacher. 

Given that the student curriculum unit focus was a research activity, the progress of 

students in the library in the early stages of the unit was integral to its later success. 

The teacher made notes of the difficulty he expected some students to have given 

their relatively poor literacy levels. The teacher felt the library exercise and modeling 

process provided the 'text made' for the students and was a valuable model in 

establishing guidelines and expectations that the students would foliow. 

4.3.5.8 Willingness to engage 
This teacher had taught the unit itself before and had encouraged students to make 

personal choices about which explorer they would research. He had never added the 

technology process to his teaching. Adding a real life constructivist dimension 

appeared to make the difference to the motivation that this project created. His praise 



extended to the stimulus he received from the study to take the student unit forward 

despite his misgivings about the class. At the commencement of the project the 

teacher had the objective of another technology unit relating to inventors for Tern 3. 

The teacher had no hesitation in planning further for this. A 3 is assigned to 

elements 8 and 9. The teacher firmly believed that the skills he acquired did 

contribute to better teaching and learning. Given that he had run the unit before and 

had now applied the process, these outcomes would appear to validate several of the 

assumptions looked for in this study. That is, that a knowledge of the concepts 

embodied in the Practitioner's Model of technological literacy do lead to better 

understanding and teaching and learning. 

4.3.5.9 Summary 

The unit and the work performed by the students appeared to be a result of the 

teacher and his guidance in allowing the students the freedom to innovate and 

develop artefacts. His commitment to what had done transferred to others when he 

presented to other teachers on staff and at a regional level. The freedom of 

expression he allowed the class, in a supportive environment, preceded by clearly 

structured guidelines and the provision of support and materials when needed would 

appear to have afforded the impetus to this class to produce and engage in what they 

did. The teacher was more than surprised about the standard and quality of the work. 

The student's presentations displayed a depth of understanding not only of the 

explorer, but also of why the artefact was needed and how it was used by the 

explorer. The focus was on the human need and the technological context of the 

artefact. 

This site provided one of the most successful applications of the concepts and 

principles of technoiogical literacy within the sphere of technology education for the 

study. The teacher had no prior exposure t~ the key learning area but did 

demonstrate his experience with constructivist notions and made this the most 

successful demonstration of learning in this research study. 

4.3.6 Site 6 
4.3.6.1 Description of the site 
The school is located in the inner western suburbs of a capital city. This Year 5 class 

was 65 students with two teachers, team teaching in an open area classroom. 

Teacher 1, an experienced female with energy and enthusiasm directed the project. 
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Teacher 2, an exchange teacher had less teaching experience. More details of this 

site are in Chapter 3. 

Behaviour problems did not exist in the group and this was a positive factor when 

considering the types of activities that would be undertaken and the skills 

development segments of the unit. That is in teaching some manual skills some of 

the boys who would normally present behaviour problems could be catered to in 

smail groups and be able to demonstrate skiils that are not always required in a 

classroom. 

4.3.6.2 Prior learning and awareness 
Of the two teachers involved in the project on this site teacher 1 appeared to 

understand the concept of the modified form of Morgan's Practitioners model during 

the initial training session. She had some knowledge of the concepts of technological 

literacy through having worked with the K U R C  and a Year 5 double class in 1996. 

Her teaching partner of that year was the key teacher involved. Whilst it is unlikely 

this teacher could articutate the concepts, she was ranked at 1 for element 1 as she 

demonstrated some awareness of technological literacy. Following the initial 

inservice in 1997 she had grasped the concepts and was asking complex questions 

relating to its application within the extended unit that was being planned. She was 

ranked at 2 for element 2. 

4.3.6.3 Applying the concepts in writing the technology teaching unit and in 
teaching the unit 
The KLARC taught this group for one hour per week during term 2. Several planning 

sessions in consultation with the teachers meant that there was planning for 

elements of technotogical literacy. What was taught in Technology education on 

Tuesday was revisited during a Friday lessan called consolidation and review time. 

Element 4 (Applying the concepts in teaching units) is ranked as a 2. 

4.3.6.4 Assigned new knowledge 
Teacher I assigned some of her awareness of technological literacy to the positive 

outcomes of this unit. Her written response reflects more positively on the features of 

the Principies of Effective fearnil?g and Teaching rather than on elements of the 

model of technological literacy. The second factor to note is that the site did not focus 

on a single artefact outcome. Skills, processes and engagement were more 

important than the building of a final artefact. A two is ranked in element 5. 
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4.3.6.5 Exposure to the concepts of fechnologicai literacy 
Within the classroom students were able to explain what technology as a concept 

was and look at multipie solutions to problems. These students were well aware of 

the impact of technology in their everyday lives but were tested when asked to apply 

this to a historic situation such as the early settlers unit they were engaged in. 

Students, through the work of the K U R C  and observations were exposed to the 

concepts and element 6 on the matrix is ranked at 2. 

The visit to the Environmental Education Center heightened their awareness of 

conceptual and personal elements of technology inherent in the practitioners' model. 

During this visit students were challenged to look for impacts on the environment 

through the use of historical technologies. 

4.3.6.6 Heightened understandings 

One of the aims of the term two work was to educate this group for skills that would 

enable them to develop a better model of an early Australian historic house in term 

three. In contrasting this group to the 1996 group some of the final products were not 

as successful. Some children did not complete their construction. The students did 

iearn more about implementing the technology process and were more capable'and 

at ease with the tools that were taken to the site than the previous years group. The 

time lag between the skills being taught and the student's work could be the 

differential factor. A ranking of 2 was given here because the learning of the concepts 

did not make for a single 'better' outcome. 

Students were encouraged to innovate and they displayed work that illustrate that 

they did so. This ability extended into areas of maths that the teachers had not 

planned for. The personal dimension of technological literacy, as per the 

Practitioners' Model, developed without specific planning. Teacher I believed that 

what students learn in one area they co~ild apply themselves, if allowed to other 

areas. They were observed and ticked on a list when they applied the technicai skills 

they learned into other areas of study. 

The teacher commented that overall the trial and error approach (discovery learning) 

to construction was excellent as the children realised the value of planning, 

researching, thinking through and discussing their choices with others to solve 

problems. 
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Teacher 1's concluding remarks focused an the integrated unit with its technology 

components and the need for them to be viewed in the context of effective learning 

and teaching. Referring to the concept of the active construction of meaning she 

stated; 

Wifhin fhe climate of this classroom, c h i l d ~ n  feel secure enough 

to fake risks and learn from their mistakes. This was seen in fhe 

consfrucfion of the early seiflers house when some co!lapsed. 

Problem solving was engaged in and fhe consfrucfion improved, 

Eflecfive learning and teaching enhances and is enhanced by a 

suppodive and challenging environment. My pad (fhe feacher) wifhin 

fhe unit was fo be a motivator encourager, and facjlilafor of knowledge. 

The atmosphere wifhin the classroom is of mutual respecf and 

understanding. (Teacher 1) 

The social dimension was important to this study in terms of the early settlers 

dependency on innovations that became technoiogical devices. The comparison with 

then and now was an important discussian point during the times when the KLARC 

engaged with the groups for history lessons. 

During the door and window construction phase many gender issues were observed 

by the researcher and the parents assisting. As noted in Chapter I none of the 

technological literacy models referred to take sufficient account of the issue of gender 

participation in technology. There is a further need for gender engagement in 

technology to be studied directly at a primary school level. In the case of the drilling 

and dowel joint activity the female groups were able to work more co-operatively and 

solve their problems through greater communication skills than could the male 

groups. Some of the male groups had trouble completing the task in the allotted time 

due to arguments over which individual could best complete the skill. Also, the male 

groups required more adult supervision time during the activity time whereas the 

female groups only needed encouragement and guidance to start the task and 

become confident using the power drills and other tools. At times the drill was 

handed to someone else to drill the holes in the female groups unlike the male 

groups who were physically jostling to get the item. The group co-operation within the 

female groups allowed them to complete the task in quicker time once they 

understood how the tool worked. 
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4.3.6.7 Contribution and Literacy links 

In integrating the total program the literacy links were important elements which 

united the Social Studies learning with technology, Students appeared to develop 

and use more technical language during the making activities and recorded this on 

plans for models and in the report writing than was originally intended in the 

technology curricuium unit plan. The literacy aspect was not reported as having been 

recognised as a deveiopment of the Technoiogy activity. The students' final 

evaluation of the unit did not recognise this element. 

4.3.6.8 Willingness to engage 

The classroom organisation was typical of teacher I and her style of teaching. The 

unit organisation of rotation and task completion placed a great deal of pressure on 

the teachers while bolstering their belief in co-operative learning and constructivism. 

Students were never stifled from trailing an idea and Teacher I was first to admit that 

there were no best solutions to the construction phases. The notion of success within 

a task extended from the teachers to the students and parents. 

The teacher recognised the applicability of what the group had engaged in for other 

areas but was not keen to commit to further technology activities without outside 

'expert' support. in element 8 this site is ranked 1. In element 9 it is ranked as 3 due 

to the recognition of the contribution of the process to better teaching and learning 

across all curriculum areas. 

4.3.6.9 Summary 

This site achieved success in many of the dirr'tensions that were outlined in the 

modified form of Morgan's Practitioners Model of Technoiogicai Literacy despite the 

teacher giving more recognition to the Contextual model of Technoiogical literacy 

than the practitioner's modei. The researcher input and the brief weekly conferencing 

with the teacher allowed for immediate process planning which did address as many 

aspects of the model as could be catered for. 

Teacher 1 did apply the idea of the impact of technology on the early settlers 

historical unit that was planned for as part of the technological literacy project. The 

teachers planned for the use of technology within the writing of the Early Australian 

Unit. It would appear from the researcher observations and the teacher and student 

reporting that the concepts underpinning technological literacy were not verbalised 

with students. However, there was planning within the unit to cater for aspects of the 
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model. The lack of reference or inciusion of the modified form of Morgan's 

Practitioners Model in the paper provided by the teacher may indicate that the 

Contextual model held more relevance. 

Students did develop some good technical, analytical, group interaction and problem 

solving skills during the activities. The local Environmental Education Centre visit 

raised awareness of the personal and social aspects of technology which led to a 

greater understanding of technological literacy. It is more difficult to judge and assess 

how much more technologically literate these students became and yet the evidence 

would seem to show that the students gained and applied skills, capability, 

knowledge and concepts in all the dimensions of the model through having 

undertaken this study. 

The knowledge of and exposure to the concepts of technological literacy has 

enhanced the curricuturn for this group of students. The success of the unit and the 

two terms of work was in its totality and integration. As teacher I stated, her role as 

facilitator / co-ordinator was crucial to the unit moving forward. Also, her willingness 

to strive for better learning in a community, where education is valued was important 

to the project's success. The support and understanding of parents facilitated each 

activity. 

The overall success of this unit lay in the organisation of learning and integration of 

concepts into a holistic curriculum that catered to the needs of students and allowed 

students room for extension and consolidation of learning. The parental and 

community support meant that the students were all able to engage in learning the 

skills that had been planned for within the technology unit. 

4.3.7 Site 9 

4.3.7. I Description of the site 
This school is located in the northern foothills of a capital city. The high academic 

standards and expectations of parents and the school meant that any new unit would 

need to be carefully planned for and fulfil the school curriculum requirements. This 

school participated in the pilot for this study and further detail can be found in 

Chapter 3. 
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4.3.7.2 Prior learning 

This site was ranked at a 1 for the first element according to the knowledge of 

technological literacy the teachers and the Deputy Principal held before the study 

had begun. Teacher 1 had worked on Technology projects for the past three years 

with the KLARC and achieved good results with her students in this learning area. it 

was the second year that teacher 2 had worked with the Technology Key Learning 

Area and she was able to call on teacher 1 with any queries. The school had a 

Deputy Principal who had followed the development of this learning area and was 

more than supportive to provide time and resources to staff if they felt it was 

necessary. Teacher 3 on this site had worked with the KLARC with a year Wo group 

in 1996 and was keen to be actively involved. Unfortunately ill health meant she was 

replaced just as the program began. 

4.3.7.3 Awareness 
AH the teachers gained an awareness of the concepts embodied in the technological 

literacy model in the first inservice afternoon and then during a second full day 

allocated to the school to work with the KLARC. The ranking for element 2 is 2. 

These teachers gained an awareness of the concepts following the initial inservice 

but needed guidance to apply the concepts into a technology curriculum unit. 

4.3.7.4 Appling the concepts in writing the technology teaching units 
The teachers consulted the modified form of Morgan's Practitioners Model in 

planning their unit by listing the five dimensions then modifying comments into a 

checklist that was relevant to the students. Through this application the teachers 

were ranked at a 2 for element 3. 

4.3.7.5 Appting the concepts in the teaching unit 
Specific terms did not appear to be verbalised with students at the times the 

researcher visited the dassrooms and yet the students were aware of the concepts in 

their discussions with the researcher during their demonstrations and interviews. 

Included under the five headings below are the terms the teachers developed from 

the model that was provided in the inservice package. The researcher did not see 

evidence of atl of the terms being demonstrated or tested during visits to review the 

unit. Element 4 from the matrix has been ranked as 3. These concepts were 

developed as [earning outcomes that did contribute to the class reporting. This 

school does report formally to parents in the Technology Key Learning Area. 
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The following lists the analysis of the concepts into the areas of the Practitioner's 

Model of Technoiogicai Literacy. This list was presented by the teachers presented to 

the students at the start of the unit. It serves to establish the criteria for learning and 

an assessment framework. Use was made of the same pointers to assess the 

project, for students, at the end of the technology curriculum unit. 

4.3.7.6 Assigned new knowledge 
Three points need to be noted. Firstly this site had the experience in the learning 

area of technology to be able to use the concepts and encourage students to apply 

them. Secondly there was a confidence in this project because of past successes 

with technology curriculum units. This confidence remained along with their 

commitment to employ constructivist principles. They did not plan for product/ 

artefact outcomes but were confident that they could achieve their goal without 

providing too many guidelines to students. Thirdly the teachers knew that support 

was available should they need it yet did not call on support outside of the school 

community for this study. Parents and the community provide more than what is 

needed for the school and for projects such as the technological literacy activity the 

students engaged in. 

4.3.7.7 Willingness to engage 
Teacher I had been teaching many of her units using the technology process of 

design, make and appraise since 1995. She saw its applicability to her own actions of 

planning, investigating and devising any activity and was able to operationalise this in 

all subject areas over the three years the K U R C  had worked with her. Teacher two 

saw value in the technological process and valued the artefacts/ products and 

achievements of the students. She enjoyed the praise that came from the school and 

community. Element 8 of the matrix is ranked at 2 due to the tendency to merge the 

technology process into other learning's. 

Teacher 1's ability to employ a constructivist approach enabled her to accept any 

ideas that students came up with, co-operatively develop their thinking and extend 

their ability. She reaiised the time this could take, but in this unit proved that it was 

possible to condense an intense activity into a short time frame. Again the support of 

willing parents and ability level of the students made the project a success. 
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The teacher did not oversee the making of the actual artefacts, the African Snail 

Traps, in order to save time. The nature of the community and parents enabled the 

quality of work of be produced that the researcher saw. Teacher 1 randomly selected 

students from the two classes to present and students were highly interested in 

seeing what each other had made. 

Teacher 1 did believe that the greater depth of knowledge they gained about 

technology was through a close examination of the concepts embodied in the 

modified form of Morgan's Practitioners Model. She stated that it did lead to precise 

learning from a clearly structured program that they had focused on. This element is 

ranked at 3. This in itself links with element 5 where the teacher assigned her new 

knowledge about technological fiteracy as causative to the outcomes of the unit. Both 

teachers looked for a topic with scope that would allow the children to explore values 

that embodied some environmental aspects and the success of this project was 

evident in the artefacts, reports and folios the students produced. 

The teachers took what was presented in the teacher inservice package and utilised 

it for their classes. Prior experience in this learning area meant that both students 

and teachers did not need to learn the technology process and that the site was able 

to look for deeper levels of understanding and assess and report in them. The 

teachers referenced the work to the Sfaternent on Technology for Austmlian Schools 

and the Technology - a curriculum Profile for Austrajian Schools and felt the 

documents provided the greater depth of understanding called for by the study. The 

headings follow the concepts listed in the modified form of Morgan's Practitioners 

Model of Technological Literacy. The teachers in this site fully utilised the concepts 

and principles of both the models and the inservice package. The assessment and 

reporting identified through the technology concepts used by the teachers in this site 

will lead to future recording and research evidence of assessing outcomes and their 

criteria. 

4.3.7.8 Exposure to the concepts of technoiogical literacy and heightened 
understandings 
The students were certainly exposed to the concepts of technological literacy and 

element 6 has been ranked at 2. Whilst the association with technological literacy 

was more than comparative with the student outcomes from the unit the teachers 

could not and did not plan for the unique artefacts that the students in conjunction 

with their families produced as a result of this unit. A ranking of element 7 at 3 is 
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judged from a student point of view. In interviewing students they had understood 

many of the concepts and shown their understanding in their verbal reports and the 

written folios. 

4.3.7.9 Summary 
The evidence gathered appeared to show that positive gains in understanding the 

concept of technological literacy had occurred in two classes with equally as high a 

quality artefacts showed that the process enacted within this unit had been a 

successful one. 

The prior experience of Teacher 1 and the support of Teacher 2 and the Deputy 

Principal meant that this unit covered many elements of the modified version of 

Morgan's Practitioners' Model in Technological Literacy that the study had 

established. It was at times difficult to get Teacher 1 to reflect on what she had done 

and the depth of understanding of what the researcher had seen from the students 

and the interaction with their families. 

With reference to table 4.1 and 4.3 this site was the most successful in implementing 

a technology curriculum unit and utilising the concepts and elements of technologicai 

literacy within the teaching and leaming process. This site was given the highest 

ranking overali. As noted earlier this site came to the study having participated in the 

pilot study and with prior knowledge and experience of the key leaming area. In 

analysing the results it can be concluded that teachers with some prior experience in 

technology education may find it easier to apply their understanding to a model of 

technology education. 

4.4 Summary of Results 

A discussion of the summary of results follows. Table 4.3 below summarises the 

descriptive analysis undertaken in each of the seven sites. This is followed by a 

discussion of the common elements emerging from the sites and evidence of a 

change in practice as a result of teachers having participated in the study. 
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In assessing the descriptive data from the seven case studies, it would suggest that 

an awareness of technological literacy through a program of technology education, 

as it was structured in this study, did produce more technologically literate students 

through the technology education programs implemented by the teachers in the 

study, in most cases. 
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Diagram 4.1 Nine key elements and teacher outcomes summarised 

Informed by the modified Practitioners' Model for Technological Literacy, and 

Snail traps 
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4.4.q Summary of Common Elements emerging from the sites 

In summarising the discussion for the total of the seven sites, listed in table 4.3, a 

number of key/common elements emerged. 

I Teachers could not plan for the exact outcome that students eventually came 

to. 
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The most successful projects encouraged individual or small group work to 

produce a solution to a problem that had a notion of open-endedness to it. 

The lack of knowledge and experience by teachers in this Key Learning Area 

meant that those who were risk takers and willing to innovate engaged more 

fully in the program. E.g. sites 1, 5 and 6 and 7. 

The one site (Site 7) with the majority of experienced teachers still extended 

their technological knowledge and produced results that extended students 

learning and surpassed the teachers and deputy principals' expectations. 

All sites where the concepts were embraced achieved results that were 

heralded by others as outstanding from an effective learning and teaching 

point of view. Site I ,3,5,6 and 7. 

In many cases teachers scaffolded far the learning segments but it was the 

students who embraced the concepts and engaged in the project and could 

report far more extensive critical thinking and an assessment of the 

implications of their activity than the teachers saw. Sites 1,3,4,5 and 7. 

Teachers who began the project hesitantly came to see the value in students 

utiiising technology to solve problems and meet human needs. Sites 2, 3 and 

4. 

All teachers engaged in the project made contact with the KLARC at later 

dates to either participate in other technology activities or to report some 

longer term outcome. Even the teacher in site 4 invited the KLARC back into 

the school to run an all day Technology program as part of a festival of 

thinking skills that involved the whole school community. 

Literacy and the recognition that language should play an integral role in 

technology was a motivational factor for teachers in sites 1,3,5,6 and 7. 

AIl teachers reported an extended use of new language as a result of the 

technology activity. Some sites such as 2 and 4 confined this to Design, 

Make and testing and looking for implications but on questioning students the 

researcher was able to draw out consequences of their curriculum work. 

Post activity, on revisiting the Practitioner's Model of technological literacy 

more teachers understood, to a far greater extent, how the model fitted into a 

learning context. Teachers in sites 1, 5 and 7 could recognise the hierarchy of 

principles. 

All noted the need for infusing of language in terms of common discourse into 

any model. 



o Most primary teachers had little experience with modefs and translating them 

into practice. English Language Arts inservice in 1997 had raised some 

awareness and hence there was a recognition of the need for a literacy 

strand in any project. 

4.4.2 Summary of common eiernents and their relationship to the study 

The program outline supplied by this study; the Teachers package (appendix I )  

which focused on the Practitioner's model of Technological Literacy, presented some 

difficulties for teachers. Few teachers could translate this format into what they were 

going to do in the classroom. These issues are raised in the paints above. As a 

consequence teachers presented their programs in the wide variety of formats. 

Site 1 chose to write as per the E M  (English language arts) Training model. Site 2 

presented two different formats. Site 4 presented an outline of lesson progress. Site 

5 presented his teaching outline. Site 6 provided her extensive planning with unit 

sheets while site 7 utilised the language of the practitioner's model to fit the learning 

outcomes that they set out to achieve. As noted in earlier discussions site 7 was 

conversant with the Technology-a curricuiurn profiie for Australian schools 

(Curriculum Corporation, 1994) and the appropriate bands (year levels for schooling) 

and were able to fit the concepts into their program. 

There was a recognition that Technology programs could easily be linked with other 

curriculum area teaching. Many teachers in the study felt comfortable linking the 

technology activity with another area, for example sites I ,  5, 6 and site 2 in the 

second activity completed with the groups. 

Correlation can be drawn b.etween sites in elements 4 and 9 i.e. the incremental 

steps as to whether the teachers fully embraced technological literacy, applied the 

concepts in their programs and then achieved better teaching or learning outcomes 

at the end of the study. 

Sites which gave students more space to experiment, discover and make their own 

decisions ended the study with higher quality artefacts than did those where students 

were restricted. Sites 5 and 7 as compared to site 2, 3 and 4. Site 6 was an 

exceptional case in that they embraced the notion of constructivism and self paced 

learning and the steps within the technology program where students produced many 

smaller items and only some completed the final settlers house. A11 students did 

utiilise the skills developed in different parts of the program. 



The model was instrumental in that some teachers altered their teaching practice 

because of the principles embodied in the modified form of Morgan's Practitioners 

model. In some cases the promotion of the Principles of Effective Learning and 

Teaching (1994) was occurring at the same time and operated in conjunction with the 

study. Sites 1, 3, 5,6 and 7 all engaged in promoting the principles of effective 

learning and teaching to other schools in the region because of their involvement in 

the technologica~ literacy study. 

Other teachers who were exposed to the model, in some cases reported this as a 

reasoned decision and rejected the modified form of Morgan's Practitioner's model. 

Sites 4 and 6. One rejection, site 4, was not because of a deficiency in the model but 

what appeared to be circumstances between two participating teachers. In this 

instance the teacher, according to her belief took the view that the model could not 

incorporate the skills she wanted to focus on and yet the students had developed and 

could articulate the concepts within the modified form of Morgan's Practitioner's 

model. 

Other motivational factors did exist which aided teachers to embrace the concept of 

technological literacy. These included: 

wanting to access more information on technology than had previously been 

available; 

wanting to extend the depth of learning in technology after having 

participated in the learning area for several years; 

extrinsic encouragement's such as Deputy Principal encouragement's, 

promotional factors; 

working with the KLARC with the realisation that such 'experts' would not be 

available in the longer term, as early as 1998. 

* previous positive experiences in technology and projects that had been run in 

the region. 

4.4.3 Evidence of a change in ciassroorn practice 
The elements emerged as common factors across the sites in this study. Questions 

stemming from each element formed the basis of the discussions with teachers and 

were part of the evaluation of the technology curriculum units. They became a set of 

common elements which emerged after several of the earliest projects began. 
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They are recorded below: 

e Teacher's knowledge of the concepts of technological iiteracy prior to the 

scheduled training. 

e Participating teachers gained an awareness of the concepts of technological 

literacy following the initial inservice/ training. 

Teachers applied the concepts in writing the technology curriculum teaching unit. 

0 Concepts of technological iiteracy were applied in the teaching of the technology 

unit in the classroom. 

Assigning of new knowledgel awareness of Technological Literacy as causative 

to outcomes resulting from the teaching unit. 

0 Students being exposed to the principles/ concepts of technological iiteracy. 

Student's exposure to technological literacy association with heightened 

understanding of technology education. 

Evidence of a willingness of teachers to engage in technology education and 

curriculum activities after the Technological Literacy project was complete. 

The concepts embodied in the study contributed to more effective teaching and 

learning in the classrooms in this study. 

In reviewing the nine elements which analysed the hypothesis of this study that a 

heightened knowledge of technological literacy is relevant and can contribute to more 

effective learning and teaching of the curriculum in primary schools. It could be 

concluded that the effects were positive. 

Higher level thinking skills emerged as unplanned outcomes of the broader 

application of the elements of technology education that students had engaged in. 

Evidence such as alternative thinking, depth of explorations as noted in the site 

reports are illustrative of the skills that appeared to emerge. Concepts drawn from the 

Active and Informed Citizenship policy document (1 993) showed that there was a 

focus on values, knowledge, cognitive processes and action skills. 

Students were able to explore some of the consequences of technologies that are 

used in the society around them. In some cases they were able to identify with 

different groups according to culture and gender and the implied technologies. The 

focus was at times the social dimension of the practitioner's model rather than the 

more technical aspects. Discussions in Chapter I referred to the gender imbalance of 
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teachers and the tendency for female primary teachers to have a social education 

background rather than a knowledge of the technical trades and sciences. 

The learning and teaching activities that occurred during the technology teaching 

units did promote, in some cases, an informed and critical view of the development 

and use of technology. In most cases this analytical skill could have been built upon 

further and in some cases it was revisited in later units that were not a part of this 

study. 

The older students were encouraged to identify values embedded in technological 

artefacts such as everyday household items. Little cross transfer was made to items 

such as computer software or industrial equipment. 

Action, skill, personal, inter-personal and community participation areas were 

examined by the foilowing questions. 

0 Were students encouraged to use technology in ways appropriate to the 

context and task? 

a Were students able to apply technological knowledge and experiencesJo 

create outcomes that met human needs? 

a Were students reminded of the technology definition? 

Some students are more technologically informed and skilled than many 

teachers: was this acknowledged in the program? In cases such as site 7 

where students completed many of their tasks at home and could explain the 

working circuitry of the electronics they had used as part of their technological 

item students had gone past the skill level of the teachers and gained the 

knowledge they required from famify and community sources. The 

encouragement to do so was part of the constructivist culture of the staff and 

the school community. Similarly in Site 5 the teacher had encouraged 

students to learn in a different way from the teacher centred norm. The 

individuality of each task reflected on the interest of the student and how they 

had chosen to solve the problem they set for themselves. The success of this 

site and technology activity resulted in regional recognition for the teacher 

and his school. 

Teachers who exhibited a greater ability to teach in the affective domain and allowed 

students the freedom to explore from a constructivist stance as well as examining the 
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critical issues as they apply to technological literacy produced more effective results 

in utilising the modified form of Morgan's Practitioners modal of technological literacy. 

This was not confined to older grades but rather to thinking styles and 

encouragement. 

Teachers who set a goal and purpose for the activity who had studied and come to 

understand the inservice materials that were provided appeared to have technology 

curriculum units that operated more efficiently and smoothly than teachers who 

engaged in a simple design, make and appraise activity. A comparison of site 4 with 

site 5 and 6 can be made here. Some did not understand the concept of 

technological literacy until they came to reflect and analyse the process that they and 

their class had participated in or watched others engage in, Sites 4 and 5. Most were 

willing to engage in a similar activity in a different context some time in the future. 

The results as reported in this chapter appear to support the hypothesis that an 

awareness of technological literacy using a Practitioner's model or a modified model 

is relevant and has been seen to contribute to better ciassroom practice in selected 

primary schools in this study. 

4.5 Csnclusion 
This study examined a strategy for implementing technological literacy in the 

curriculum of Queensland primary schools. It examined whether an awareness of the 

concepts embodied in a model for implementation did contribute to better classroom 

practice in Technology Education. This chapter analyses the data from the study. 

It would appear that teachers did develop an understanding of the elements 

contained within a model of technological literacy. They developed this 

understanding from either the inservice training sessions or the training package 

(supplied) when they undertook to write a technology curriculum unit for their class. 

Those sites that were ranked higher on the table on the table of levels of 

performance appeared to have gained greater insights into the technology activity 

and understanding of the process via their use of the concepts which underpinned 

the technological iiteracy model. Some discussion was engaged in when analysing 
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the differences between rankings and sites. The experience of site 7 as opposed to 

the introductory level of site 4 are illustrated in the tables contained in this chapter. 

In each site the analysis examined the following elements: prior learning in 

technology; awareness of the concepts; how the concepts were applied to writing the 

technology unit; how the concepts were applied in the teaching unit; the assigning of 

new knowledge; exposure to the concepts to technological literacy; heightened 

understandings; willingness to engage in the technology program; and the 

contribution of the study. The results would indicate that there was evidence of a 

change in classroom practice to varying degrees on the part of the teachers and 

students not necessarily of equal proportions. 

The summary of descriptive data from the seven case studies, suggests that an 

awareness of technological literacy through a program of technology education, as it 

was structured in this study, did produce more technologically literate students in 

most cases. The support of the teacher in implementing the unit was a key to its 

success and yet some units progressed beyond the ability and expectations of the 

teachers. Wilfingness to accept and trial new ideas and concepts and the ability to 

change a pedagogical stance from one that is teacher centred to one that was 

student centred appeared to be a factor that contributed to the final successes of the 

technology curricuium units. 

As teachers gained experience and worked with technology in the content, processes 

and skill dimensions of the key learning area they appeared to develop confidence to 

experiment and look further to the concepts of technological literacy. This in turn 

allowed students the scope to work in self-directed patterns rather than in structured 

teacher directed learning modules. Once the doubting and unsure (Site 2 and Site 4) 

teachers saw the children learning and 'enjoying' and meeting with success they then 

utilised the KLARC further. They came to see the KLARC as someone with 

experience and expertise, and as one capable of supporting them in other curriculum 

programs. They remained wary of the KLARC's role as researcher. 

Foilowing the projects the teachers: 

e shared the experiences they had undertaken during the projects 

o indicated verbally that they recognised the contribution that some of the elements 

of technological literacy made to effective learning and teaching within their 

classrooms 
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e were more able to reflect on the process they themselves had undergone than 

before, and 

publicised what they did to other teachers both inside their schoois and in 

regional forums. 

The willingness of the teachers to share what they had participated in during the 

technology curriculum units reflected the success they had felt after having 

undertaken the units. This was especially the case for sites 1, 5,6 and 7. All sites 

excepting sites 2 and 4 reported on the change they had experienced through 

understanding the concept embodied in the process of technology and being able to 

review the model of technological literacy at the conclusion of the study. 

Chapter 5 presents a discussion of the findings and detaiis the contribution of this 

study to theory and practice. 
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CHAPTER 5 
Discussion 

5.1 introduction 
The central question examined in this thesis is: what model for implementing 

Technology education is relevant to the introduction of technological literacy in primary 

schools in Queensland. 

To address this question techno!ogical literacy as a theory was examined in the light of 

national and international developments. Chapter I examined the origins of 

technological literacy and its relationship to technology education. A number of models 

were examined and a suitable model, with modifications, for use in this study was 

adopted. The theory showed that if teachers and practiiioners in the area of technology 

education understood and imparted the theoretical underpinnings of technology and 

how it contributes to human development then the interactions in classrooms would 

reflect this understanding and depth of knowledge. 

5.2 The theory 
Chapter I examines the review of literature related to the development of tqchnolcsgical 

literacy in Australia and in other parts af the world. It states the definition of technology 

that this study adopted as: 

fhe know-how and the creafive process fhaf may ufilise fools, 

resources and sysfems fo solve problems, fo enhance confro! over the 

nafural and man-made environment in an endeavor fo improve fhe 

human condifion. " 

(UNESCO 1 985) 

This paper adopts the definition of technological literacy as described by Dyrenfurth 

(1 991) 

Technological liferacy is a concept used fo characfeffse fhe exfenf to 

which an individual understands, and is capable of using technology. 

Technological liferacy is a characterisfic fhaf can be manifest along a 

confinuum ranging from non-discernible fo exceptionally proficienf. As 

such, if necessarily involves an array of  competencies, each besf 

fhoughf of  as a vector, fhaf include: basic funcfional skitis and crifical 

fhinking, consfrucfive work habits, a sef of genemlised procedures for 

working wifh fechnology, acfual fechnological capabilify, key 
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interpersonal and teamwork shil\s, and the abiljfy to \earn 

independently, 

(Drynefurth 1991) 

This definition was adopted in that it expounds the uniqueness of technological 

literacy as distinct from technology education and shows how it can be applied in 

cr,,jnction with curriculum areas. 

This thesis has addressed the following points with regard to theory: 

1. There is a need to introduce technology as a key learning area in the 

primary school setting. 

2. Most primary teachers have little background or favourable disposition 

towards manual skills based learning. 

3. Regular professional development models are unlikely to work in these 

circumstances. 

4. A modified form of an existing model is predicted to provide an appropriate 

model for successful professional development in technology education. 

5. Successful professional development will lead to successful technofogy 

education learning by students. 

6. There is a need to address issues of gender within technology education 

programs and in-service technology education programs. 

7. There is a distinction between engaging in craft activities and having 

students participate in technology education programs. 

Chapter 1 outlined developments in technological literacy in a number of countries 

and discussed a number of technological literacy models to show the depth and 

scope of such models: The need to have a model that fits the Queensland 

education system is important for teachers implementing a statewide curriculum. 

It is argued that the modified form of Morgan's Practitioner's Model of technological 

literacy presented the most applicable concepts which would allow prihary school 

teachers to write and implement technology cunicul~~m units for their classes. The 

model was not viewed in isolation and was used with the additions of aspects such as 

the Phcjpies of Effective Learning and Teaching and Active and informed Citizenship 

and the addition of an aspect of literacy in terms of technology. In addition this study 

also used a Contextual model of technological literacy to help teachers physically and 



pictorially locate the place they had reached in their development of teaching in this 

relatively new learning area. 

5.3 Research question 
When posing the question, what is an appropriate model for primary school teachers 

trained in the principles of technological literacy through inservice able to gain an 

awareness of the concepts invoived and appty them in the design and implementation 

of curriculum units? Further, does a relationship exist between the adoption of these 

principles of technological literacy and their use in classroom practice? This leads to 

the central question what contribution can a model of Technological Literacy can make 

to the introduction of technology education in primary schools and how appropriate is 

that model? 

5.3.1 The nine elements sf analysis 
Nine elements were drawn from this central question in the context of this study. These 

were shown in the analysis chart Figure 4.1 of Chapter 4 and are summarised, for each 

site in the discussion of Chapter 4. A summary of the process and the elements is 

provided in figure 5.1 which follows the listing of the nine elements. 

1. The knowledge of the concepts of technoiogicai iiteracy held by the teachers at the 

outset of the study. 

2. Participating teachers gaining an awareness of the concepts/ dimensions of 

technological literacy following the initial in-service. 

3. Applied the concepts in developing and writing the technology curriculum teaching 

units. 

4. Applied the concepts of technological literacy in the classroom. 

5. Assigned new knowledge/ awareness of Technological Literacy as causative to 

outcomes resulting from the teaching unit. 

6. Students were exposed to the concepts of technological literacy within the 

teaching unit. 

7. The student's exposure was associated with a heightened understanding of' 

Technology education. 

8. Evidence of a willingness to engage in technoiogy education and curriculum 

activities after the technological literacy project was complete. 

9. The concepts embodied in the study contributed to more effective learning and 

teaching in the classrooms in this study. 
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5.4 The findings 

The following table as outline in chapter 4 provides an overview of the sites, the units 

undertaken and a summary of the findings as per the nine elements outlined above. 

Diagram 5.1 Nine key elements and the teacher process summarised 
The in-service/ training 

Informed about the models and concepts of technological literacy 

The writing of the tech b ology curricufum units 

informed by the modified form of Morgan's Practitioners' Model for Technological 
Literacy. 
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Chapter 3 showed how teachers, through exposure to and an awareness of 

technological literacy using a theoretical model, had developed the concepts in the 

technology education units undertaken in their cfassrooms. 

Chapter 4 presented the results of applying the theory into practical developments in 

technology curriculum units in ciassrooms and demonstrated the need for teachers to 

be given outside support through experts. At times experts were the regional KLARC 

and skilled trades-people, who were able to impart specific knowledge to groups of 

students. The results showed that in some cases in certain sites the teachers did not 

develop their skills or knowledge as much as the students were able to. Students 

became motivated by the activities and engaged in making projects that exceeded the 

teacher's expectations of what they had previously been capable of In these cases 

students had been exposed to the concepts of technological literacy through either the 

KLARC or in some cases librarians and utilised the skills of parents or experts such as 

industrial arts teachers and textile artists and story- tellers to progress the teaching unit 

towards its goal. 

Given that the students are the focus of learning then these results are consistent with 

expectations. A teacher acting as facilitator is not necessarily involved with every 

aspect of the teaching program, This was the case when the teachers utilised the skills 

of outside experts and allowed them to work with the students. The results that were 

observed were that students had benefited from the intensity of the activity and multiple 

inputs rather than the teacher. The constructivist method of learning as noted in 

Chapter 1 implies that the teacher is not the holder of all knowledge and that a student 

can move into realms of learning according to their needs and interests. This certainly 

occurred in sites 5 and 7. 

5.5 Contribution of the thesis 
The thesis contributes to theory and to practice. The contribution to theory stems from 

the review of a number of models for developing technological literacy and the 

conclusion that few encompass the total range of what it is that primary school 

teachers need and need to understand when they implement a new curriculum 

teaching area in 'their schools and in their own classrooms. 

The thesis further contributes to theory by suggesting additions to the models that were 

examined when considering the theoretical basis on which teachers could build a 
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curriculum. Aspects such as literacy, active and informed citizenship and principles of 

effective teaching and iearning as well as social considerations of gender are 

imperatives when considering what underpins programs that are to be constructed for 

primary schools in the state. 

The thesis contributes to the application of an in-service model and teaching package 

for technology education and technological literacy that has not been done previously 

in Queensland. In addition it is the first research concerning a model of technological 

literacy that has overlaid departmental and national principles as well as the notion of 

literacy onto technology education in Queensland primary schools. 

This research has shown the benefits of cross curriculum learning to primary 

education. This was operationalised through the key learning area of technology, 

integrating learning with other curriculum areas. Chapter 3 details what teachers did in 

their curriculum teaching units. Areas such as social science, language arts, science 

and mathematics were used in the teaching of and with technology. 

Lastly the thesis has through the case studies presented a real life aspect to what 

students were able to produce in a technology education curriculum unit. What the 

students produced differentiated technology from craft education and demonstrated a 

level of enthusiasm generated when students were actively engaged in real life 

problem solving that allowed them to work independently and beyond the knowledge 

level of the teacher or supervisor. 

Gender issues were addressed in each of the sites but not developed in depth as they 

were outside the scope of this study and require a specialist study to investigate the 

nature and development of boys and girls and their interactions with various types and 

forms of materials. 

Models such as those pr~sented in Chapter I have attempted to simplify complex 

concepts into elements that are easily understood. The development of multiple models 

illustrates that practitioners in both schools and higher education institutions have used 

the constructs to demonstrate concepts to students and their teachers. 

Technological Literacy is a complex embodiment of concepts which have been 

analysed in nine elements in this thesis. Educators have in the past three decades 

returned to this theme to stress that if practitioners understand what underpins 
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technology education and have defined it from the outset then there is a sound 

theoretical base on which to build. The Technology for Ail Americans project has 

shown this to be the case in contrast to the National Curriculum in England which failed 

to form a sound foundation in the area. The subsequent changes in foci and constant 

local redirections attribute to a lack of direction from the outset. 

5.6 Contributions to theory and knowledge 
In this section, the contributions of the present study to an understanding of the role of 

professional development in the implementation of technological literacy and 

technology education programs in primary schools is reviewed. The relevance and 

contribution of technological literacy to primary school curriculum programs is outlined 

along with the methodology for impiernentation. 

This thesis contributes to theory by providing a measure of validation of a theoretical 

model for implementation of technology education programs. The study indicates that it 

is possible to provide a sufficiently robust theoretical model to overcome the difficulties 

of implementing new programs with teachers with little prim knowledge or orientation to 

the key learning area as explained in Chapter 1. 

The thesis proposes a structure in the teaching package and student package through 

which in-service can be provided to teachers. This format can be followed by later 

studies. The provision of the teacher in-service package in booklet form was an 

important artefact that teachers were able to take away from the training and refer to 

during and following the study. 

The methodology of stages I, 2 and 3 (see Chapter 2) sequentially used in this study 

provides a procedure and a process that can be replicated at a later date with other 

groups of teachers. It shows the complexities embodied in using any theoretical model 

and how these issues can be addressed when implementing teaching programs into 

classrooms. 

The modified form of Morgan's Practitioner's Model of Technological Literacy, with 

additions, is proposed in Chapter 1. In Chapter 1 the argument is advanced that the 

teacher or facilitator of learning in technology education with some knowledge of the 

concepts embodied in technological literacy can contribute to better student outcomes 

as a result of the depth and breadth of learning. It is also shown that a belief in the 

pedagogy of constructivism and a willingness to allow students to experiment, innovate 
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and take risks in planning projects and in the use of resources and time prod~~ced the 

most vaiued results in the context of a supportive learning environment. 

In analysing how people in the s t ~ ~ d y  understood of concepts embodied in the 

technological literacy model, at times, the students were better able to articulate their 

meaning better than the teaching staff. Only one group of students were provided with 

the actual model and only this group were expected to engage directly with the terms, 

(site 7). No other groups had as much access to the model and the terms embodied in 

technological literacy. This would suggest that in a student centred learning context 

students were motivated to extend what they knew beyond the realms of the teacher's 

knowledge. Students particularly the older classes appeared to took past the lock step 

doing approach to learning and did engage in hierarchical thinking some of which 

stemmed from the concepts in the model in which the teachers had been in-serviced. 

Many of the teachers did alter their teaching style during this study. They became 

facilitators of the learning or allowed others to facilitate learning in a style that is not 

always the norm in primary classrooms. 

Most teachers in the study reported that they were surprised at the quality of learning 

as well as the artefacts that came from the students as a result of having participated in 

the technology education unit they had written. They came to realise that applying a 

model to writing a technology curriculum unit was possible. They recognized that 

having time to understand the theory underpinning practical work was not always 

possible in a busy teaching schedule. The modified form of Morgan's Practitioners 

Model allowed for the planning of cross-curricular curriculum units which incorporated 

education department strategic priorities. Teaching in areas such as Active and 

Informed Citizenship, that have continued to remain priorities for the education 

systems, have direct relationships to elements of technology and have provided for 

greater curriculum relevance. 

This study contributes to teacher learning in that it made a theoretical and a practical 

contribution to teaching and learning in technology education by providing a process 

that can be followed that relates to a working theoretical model. Not all sites in the 

study fuHy utilised the modified foml of Morgan's Practitioner's model in the same 

manner. Site 6 rejected the model in favour of the Contextual Model of Technological 

literacy because the teachers believed this model put a focus on a point that they had 

reached. They had, regardless, during the two terms of course work utitised many of 

the principles in the modified form of Morgan's Practitioners model in the 
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developmental learning of their students. This site relied on the explanations of the 

model contained in the teacher's package. 

Teaching and learning strategies that emerged during the course of the technology 

curriculum units are detailed in Chapter 3 and 4. One of the key factors being that 

some teachers altered their mode of teaching during the unit and articulated that they 

had realised a difference in their students because of this. 

This study showed the unique aspects of curriculum innovation that were utilised in 

order to implement a technology curricuiurn unit under the four elements stemming 

from the Morgan's Practitioner's model of Technological Literacy -technical, personal, 

conceptual and social with the addition of the other elements used in the study. The 

analysis of the study into nine elements as reported in Chapter 4 and summarized 

earlier has shown where teachers and students have adopted the concepts of 

technological literacy and used them in their teaching and learning. 

This study highlighted the primary school area, one in which there has traditionally 

been less attention paid with regard to curriculum development and implementation in 

favour of high school areas and specific subject offerings. The notion of P-10 

cuniculum means that the grounding received in the primary area of teaching will be of 

paramount importance to learning in the technology ~urriculum areas of middle and 

senior schools. 

5.7 Areas for further research 
Given that technological literacy is the core of education in technology then there is a 

need for more research into how schools and systems plan to implement and then 

assess the new curriculum materials into their teaching programs in primary schools. 

Furthermore, the independence of three separate school systems, (state education, the 

independent schools and the catholic education system) suggest that a mapping 

exercise followed by a long-term analytical study of plans for establishing the new 

curriculum should be a priority across a number of school districts in the state of 

Queensland. 

During the years of implementation of the Technology Key Learning Area syllabus 

(beginning in 2003) there is scope for research in Technological literacy. The 

application of technological literacy within technology education will provide depth and 
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scope for learning and further studies. Ideally this could be initiated from both teacher- 

training courses for beginning teachers newly graduating in primary technology courses 

and for practicing teachers requiring in-service programs. 

Given the phased implementation stage that is commencing in Queensland there is 

scope for investigation into gender differences in technology education programs. 

There is rich data available in classrooms and a need for further in depth analysis in 

this area of technology education. This type of study needs to be culturally specific to 

Australia and the ethnic communities of students addressed in those classrooms. 

There is capacity to generalise from the procedures outlined in this study. This 

generalisation can occur in terms of outcomes resulting from the teacher training and 

support that was available to all teachers at the commencement of the study (Stage 1 

see Chapter 2). 

Technological literacy was embodied in the April 2000 draft of the Technojogy Syllabus 

P-?O for Queensland schools (QSCC, 2000). Since then the terminology has been 

altered to working technologically. (QSCC, 2001) Technological literacy remains a key 

conceptual underlying component of any technology education program. Programs to 

train teachers in the theory behind the core need to be developed and there is a need 

for studies which will focus on the implementation of this process. 

A longitudinal study of teachers participating in technology programs under similar 

guidelines to those used in this study would heighten and extend the results shown in 

Chapter 4. 

The success of the activities that were conducted in each of the seven case study sites 

and the continuing interest in Technology as a key learning area, in the schoois where 

the study was completed is testimony to the worth of teaching for technological iiteracy. 

Teachers involved in the study have testified to the longer-term flow on effects. The 

flow on effect to students has been illustrated by the quality of projects and responses 

reported in Chapters 3 and 4. 

Authors such as Williams (1994) and Bull (1998) have noted the need for more 

extensive studies of technological literacy nationally. This study has shown, on a 

iimited scale, that such a study can be undertaken. There are preconditions to 

Chapter 5 193 Discussion 



implementing technology curriculum units some of which include a shared 

understanding of the nature of the Technology key learning area and its definitions. 

From this point one can move to developing further understandings. The use of literacy 

in either initialising the program or in developing the terminology needed for particular 

skills as the curriculum units progressed. The use of the Principfes of Effective [earning 

and feaching (Department of Education: 1994) and Active and lnformed Citizenship 

(4993) provided dimensions of critical analysis and Queensland Education Department 

priorities to what was a stark technical model of technological literacy. 
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