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Abstract There is increased accountability of initial

teacher education (ITE) programs in Australia to develop

Graduate teachers who are better prepared. Most ITE

programs have been designed using Pedagogical Content

Knowledge. Informed by the growing Technological Ped-

agogical Content Knowledge (TPACK) research, this

journal article suggests that ITE programs need to develop

Graduate teachers who have the TPACK capabilities to use

technologies to support teaching and student learning.

Insights from the research and evaluation of the Teaching

Teachers for the Future (TTF) Project, which was guided

by the TPACK conceptualisation, are provided. The TTF

Project, which involved all Higher Education Institutions

providing ITE programs in Australia, drew upon the

TPACK conceptualisation. The TTF Project research and

evaluation included the development and administration of

a TTF TPACK Survey and the implementation of the Most

Significant Change Methodology. Key findings resulting

from the employment of these methodologies are summa-

rised to provide guidance to inform the improvement of

ITE programs to develop Graduate TPACK capabilities.

Keywords Teaching Teachers for the Future Project �
TPACK � Graduate teachers � Professional standards �
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Introduction

This journal article focuses on initial teacher education

(ITE) programs in Australia. ITE programs are offered in

48 institutions, and predominantly in public universities

(n = 37, 77.08 %). There are a number of paths to

becoming a teacher in Australia with the majority of pre-

service teachers electing to undertake four-year programs,

typically leading to a Bachelor of Education. Others, if
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eligible, choose graduate entry programs which might be a

Graduate Diploma of Education or a Master of Teaching

program. These vary in the volume of learning ranging

from 12 to 24 months full-time study, offered in a teacher

education institution, or, alternatively in an intensive pro-

gram with employer support, such as Teach For Australia

(Teach for Australia 2014). Since 2012, all modes of initial

teacher preparation are subject to national accreditation. In

recent times, ITE programs in Australia have been subject

to increasing, and frequently contradictory, regulation

(Lloyd 2013a, b, 2014).

The Australian Government believes that teacher quality

is critical to the future prosperity of young Australians and

the productivity of the nation. Consequently, there is

increased accountability of ITE programs to develop

Graduate teachers who are better prepared. To illustrate, a

Teacher Education Ministerial Advisory Group (TEMAG)

was established in 2014 to provide advice to the Australian

Government on ‘‘how teacher education programmes could

be improved to better prepare new teachers with the

practical skills needed for the classroom’’ (Teacher Edu-

cation Ministerial Advisory Group 2014, p. 2).

The importance and scale of developing Technological

Pedagogical Content Knowledge (TPACK) graduate

capabilities through quality ITE programs is evident in the

Teacher Education Ministerial Advisory Group Issues

Paper (Teacher Education Ministerial Advisory Group

2014) which stated that, ‘‘In 2012, there were around

76,000 domestic students pre-service teachers enrolled in

these programmes—62,000 in undergraduate programmes

and 14,000 in postgraduate programmes’’ (Teacher Edu-

cation Ministerial Advisory Group 2014, p. 5). The issues

paper acknowledged that there have been numerous

reviews of teacher education in most Australian jurisdic-

tions in the past two years, including:

• New South Wales—Great Teaching, Inspired learning:

Blueprint for Action (New South Wales Government

Education and Communities 2014)

• Victoria—From New Directions to Action: World class

teaching and school leadership (Victoria Department

of Education and Early Childhood Development 2013)

• Queensland—A Fresh Start: Improving the preparation

and quality of teachers for Queensland schools

(Department of Education, Training and Employment

2013)

• South Australia—Building a Stronger South Australia:

High Quality Education (Government of South Aus-

tralia 2013)

A search of those review documents finds little or no

reference to TPACK. Thus, this journal article, situated

within this teacher quality agenda, argues that it is critically

important that ITE programs develop Graduate teachers

who have the TPACK capabilities to use technologies to

support teaching and student learning. After discussion of

the Australian Professional Standards for Teachers

(AITSL 2011a) in relation to TPACK capabilities, insights

into key findings from the research and evaluation of the

Teaching Teachers for the Future (TTF) Project are

provided.

The TTF Project, which involved all Higher Education

Institutions providing ITE programs in Australia, drew

upon the TPACK conceptualisation. At the final TTF

Project National Support Network meeting in Melbourne,

Australia in March 2012, Punya Mishra, as keynote

speaker, stated that ‘‘This project dwarfed any TPACK

initiatives happening internationally’’. The TTF Project

research and evaluation included the development and

administration of a TTF TPACK Survey and the imple-

mentation of the Most Significant Change Methodology

(MSC). Key findings resulting from the employment of

these methodologies are summarised to provide guidance

to inform the improvement of ITE programs to develop

Graduate TPACK capabilities.

TPACK and the Australian Professional Standards

for Teachers

The accreditation of ITE programs in Australia is governed

by the Australian Institute of Teaching and School Lead-

ership (AITSL). Of particular importance in this process

are two core frameworks, namely, the Australian Profes-

sional Standards for Teachers (AITSL 2011a) and the

Accreditation of ITE Programs in Australia: Standards and

Procedures (AITSL 2012). These standards ‘‘make explicit

the knowledge, skills and attributes of graduates of

nationally accredited programs’’ (AITSL 2011a, p. 3).

Focusing on the graduate level, the TPACK framework

guided the TTF Project which sought to enhance graduate

TPACK confidence and capabilities in Australian ITE

programs.

Shulman (1986) noted that knowledge of content (CK)

and pedagogy (PK) was not sufficient, but that teachers

also required Pedagogical Content Knowledge (PCK),

which informs strategic decisions about how best to rep-

resent content for effective learning in a given context.

Although teachers have always used appropriate technol-

ogies, such as blackboards, overhead projectors, and

whiteboards to support pedagogy, ICT has presented par-

ticular challenges constituting a ‘‘wicked problem’’

(Mishra and Koehler 2007), which is complex with little

agreement about solutions. Mishra and Koehler (2006)

argued that ICT has changed the classroom context suffi-

ciently that it should be recognised by expanding Shul-

man’s concept of PCK to include technological knowledge
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(TK), as shown in Fig. 1. It is where TK intersects with CK

and PK that represents TPACK (Thompson and Mishra

2007, p. 38).

Elsewhere, research (Tearle and Golder 2008; Sang

et al. 2010; Tondeur et al. 2012) has reported that

‘‘beginning teachers feel they are not well-prepared to

effectively use technology in their classrooms’’ (Tondeur

et al. 2012, p. 134). Thus, ITE programs need to better

prepare future teachers to effectively engage with the

wicked problem of teaching and technologies. While

AITSL does not explicitly refer to TPACK, these standards

and the ICT priority area are arguably requiring TPACK

capabilities for Graduate teachers to develop and demon-

strate. An outcome of the TTF Project was the develop-

ment of ICT elaborations for Graduate Teachers (AITSL

2011b). To illustrate, an example is provided in Table 1 for

some aspects of Standard 2.teach specific subject areas

In Troubled times in teacher education in Australia:

2012–2013, Lloyd (2013a) suggests that there is a need to

reconsider the use of the Australian Professional Standards

for Teachers (AITSL 2011a) and their integral role in the

Accreditation of ITE Programs in Australia: Standards and

Procedures (AITSL 2012, 2013). Specifically, Lloyd

(2013a) identified that ‘‘Teacher education is premised on

the concept of PCK (Shulman 1986, 1987) and more

recently, TPACK (Mishra and Koehler 2006)’’ (p. 60). This

is strongly supported by Agyei and Voogt (2011), Drent

and Meelissen (2008) who have argued that a ‘‘crucial

factor influencing new teachers’ adoption of technology is

the quantity and quality of pre-service technology experi-

ences included in their teacher education programmes’’

(Tondeur et al. 2012, p. 134).

The following section summarises features of the TTF

Project, including the research and evaluation, and key

findings.

Teaching Teachers for the Future Project

The TTF Project was a 15-month long, $8 million project,

funded by the Australian Government’s ICT Innovation

Fund. The lead agency was Education Services Australia

(ESA), with partners being the Australian Council of Deans

of Education (ACDE), the Australian Institute for Teaching

and School Leadership (AITSL), and the Australian

Council for Computers in Education (ACCE), and involved

39 Australian Higher Education ITE providers. It aimed to

develop the ICT capabilities of future teachers and, there-

fore, it focused on ‘‘systematic change in the ICT profi-

ciency of graduate teachers in Australia by building the

ICT capacity of teacher educators and developing resour-

ces to provide rich professional learning and digital

exemplar packages’’ (Australian Government 2010, p. 1).

Collaboration was enabled through the TTF National

Support Network (NSN), and the formation of the TTF

Research and Evaluation Working Group. The TPACK

conceptualisation (Mishra and Koehler 2006, 2008) guided

the project and it was also informed by the Australian

Professional Standards for Teachers (AITSL 2011a). As

indicated earlier, these standards for Graduate Teachers

were built upon to develop the ICT Elaborations for

Fig. 1 Technological Pedagogical Content Knowledge (TPACK)

[after Mishra and Koehler (2006)]

Table 1 Standard 2-example from ICT elaborations for graduate teachers (AITSL 2011b)

Standard 2: Know the content and how to teach it

Focus area Descriptor ICT elaboration

2.1 Content and teaching

strategies of the teaching

area

Demonstrate knowledge and understanding of the

concepts, substance and structure of the content and

teaching strategies of the teaching area

Demonstrate knowledge and understanding of ways that

the use of digital resources and tools can complement

teaching strategies and promote deep learning of, and

engagement with, the content of specific teaching areas

2.2 Content selection and

organisation

Organise content into an effective learning and teaching

sequence

Demonstrate the ability to select and organise digital

content in relation to relevant curriculum

Developing Graduate TPACK Capabilities 507
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Graduate Teachers (AITSL 2011b) which made TPACK

capabilities more explicit in relation to the Australian

Professional Standards for Teachers (AITSL 2011a).

Research Design and Methodology

The TTF Project sought to measure changes in the TPACK

confidence and capabilities of the ITE students. Three

major research and evaluation strategies were designed and

implemented; namely, (1) the development and adminis-

tration of a TTF TPACK Survey, (2) the implementation of

Most Significant Change (MSC) methodology, and (3) the

facilitation of and opportunities for institution-initiated

TTF Project research and evaluation projects.

The development of TTF TPACK Survey instrument has

been outlined elsewhere (Jamieson-Proctor et al. 2013).

The TTF TPACK Survey aimed to measure the change in

aspects of pre-service teachers’ TPACK as a result of their

involvement in the TTF Project intervention conducted

throughout 2011. This was informed the TPACK Confi-

dence Survey (TCS) (Albion et al. 2010), based on its

theoretical framework and psychometric properties. The

TTF TPACK Survey incorporated additional items to

extend the TCS, in order to meet the particular needs of the

TTF Project.

The survey instrument focused on the TPACK elements,

namely TPK, TCK and TPACK. The 20-item scale of the

original TCS which probed TPACK was extended with

four items describing how pre-service teachers might

support future school students’ use of ICT in the curricu-

lum. An additional set of 24 items was created to specifi-

cally explore ITE students’ TPK and TCK. The ITE

students were asked to rate both their perceived level of

confidence with ICT, as well as their perceived level of

usefulness of ICT to undertake the task described by each

item. The survey provided 7 substantive response options

(0123456) with provision for an, ‘Unable to Judge’

response. Only three (of 7) response options were labelled;

namely, 0—Not confident/useful; 3—Moderately confi-

dent/useful; and 6—Extremely confident/useful.

The TTF TPACK Survey was administered online pre-

(T1) and post-(T2) the TTF intervention in each HEI to

seek evidence of changes to the pre-service teachers’ self-

perceptions of their confidence to use ICT with a range of

pedagogical strategies, and to support their future students’

learning with ICT. Additionally, it aimed to measure the

pre-service teachers’ perceptions of usefulness of ICT for

teaching and learning. The TTF TPACK Online Survey data

collections were conducted in mid-June and early

November 2011.The data collected were subject to com-

plementary analysis procedures using both the pre

(N = 12,881) and post (N = 5,809) data.

In addition, the MSC methodology (Dart and Davies

2005) employed at each HEI provided a mechanism for

those involved in the project to analyse the impact of the

work and chart the learning. The implementation and

findings of the Most Significant Change (MSC) method-

ology are presented elsewhere in Using Most Significant

Change Stories to document the impact of the Teaching

Teachers for the Future Project: An Australian Teacher

Education Story (Heck and Sweeney 2013). Three domains

of change were selected as the focus for reflection and

learning: teacher educator use of ICT curriculum, peda-

gogy, assessment and resources in specific curriculum

areas; ICT capacity of teacher educators and ICT capacity

of pre-service teachers. The research questions that formed

the focus of this MSC approach were:

• To identify the patterns within most significant change

stories related to the development of ICT curriculum,

pedagogy, assessment and resource use in Mathematics,

Science, English and History curriculum in teacher

education courses; and

• To identify the patterns within most significant change

stories related to the development of teacher educator

and pre-service teachers’ ICT capacity.

TTF TPACK Survey Findings

This section provides a summary of key findings, with

more extensive findings reported elsewhere, such as Finger

et al. (2013) in providing a summary of key findings from

the TTF TPACK Survey, while Heck and Sweeney (2013)

provide insights into the MSC across three domains of

change: Course development, ICT capacity of teacher

educators and ICT capacity of pre-service teachers. In

relation to the institution-initiated TTF Project research

and evaluation projects, extensive publications have ema-

nated from this approach (see, for example, Campbell

2013; Chandler and Redman 2013; Doyle and Reading

2013; Gronn et al. 2013; Henderson et al. 2013; Kearney

and Maher 2013; Lloyd and Mukherjeee 2013; Sweeney

and Drummond 2013).

Parametric and Rasch analyses of the TTF TPACK

Survey data were undertaken. Four scales were investigated

and confirmed as reliable: (1) Confidence—teacher items;

(2) Usefulness—teacher items; (3) Confidence—student

items; and (4) Usefulness—student items. Importantly, the

samples report substantive and statistically significant

increases in Confidence with using IT sub-scales, both ‘‘for

you as a teacher’’ and ‘‘for your future students, from

responses obtained from the administration of the TTF

TPACK Survey in Semester 1 2011 (T1) and the data

obtained at the end of Semester 2 2011 (T2); i.e.
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• The scale: Confidence to use ICT as a teacher showed

measurable growth across the whole scale from T1 to

T2.

• The scale: Confidence to facilitate student use of ICT

also showed measurable growth across the whole scale

from T1 to T2.

• The scale: Usefulness of ICT for ITE students as a

future teacher showed no change from T1 to T2.

• The scale: Usefulness of ICT for ITE students for their

future students showed no change from T1 to T2.

As reported by Finger et al. (2013), the analysis of the

four sets of data using the individual HEI as the unit of

analysis found marked differences from the national project

results for those universities tested. However, the measur-

able growth in confidence to use ICT as a teacher, and to

facilitate student use of ICT, provided evidence that the TTF

Project using the TPACK conceptualisation impacted pos-

itively on ITE students. Specifically, as TPACK relates

directly to pedagogical knowledge, improved confidence to

use ICT to support teaching and to facilitate student use of

ICT reflects improved efficacy for pedagogical improve-

ments of the ITE students. Moreover, while no change was

identified in relation to the usefulness items, students gen-

erally indicated strong agreement to these as being useful

when they completed the first (T1) TTF TPACK Survey. The

following sections summarise key overall findings.

Confidence and Usefulness: ICT to Support Teaching

Based on responses to confidence items, participants were

most likely to be confident that ICT would support teaching

in relation to:

• use a range of ICT resources and devices for profes-

sional purposes;

• select and use a variety of digital media and formats to

communicate information, collaborating for professional

purposes such as online professional communities;

• select and organise digital content and resources;

• use ICT for reporting purposes such as reporting to

parents/carers;

• teach specific subject areas in creative ways; and

• engage with colleagues to improve professional practice.

In contrast, they were least likely to:

• be confident ICT would support teaching in relation to

supporting students from Aboriginal and Torres Strait

Islander backgrounds;

• manage challenging student behaviour by encouraging

responsible use of ICT;

• develop digital citizenship to promote student demon-

stration of rights and responsibilities in use of digital

resources and tools;

• engage parents and families in the child’s school

through ICT; and

• teach strategies responsive to diverse student

backgrounds.

Based on responses to usefulness items, participants

were most likely to consider that ICT would usefully sup-

port teaching in relation to:

• demonstrate knowledge of a range of ICT to engage

students;

• teach strategies responsive to students’ learning styles;

• design ICT activities that enable students to become

active participants in own learning;

• teach specific subject areas in creative ways; and

• access, record, manage and analyse student assessment

data.

In contrast, participants were least likely to:

• consider that ICT would usefully support teaching in

relation to managing challenging student behaviour by

encouraging responsible use of ICT;

• engage parents and families in the child’s school

through ICT;

• teach strategies to support students from Aboriginal and

Torres Strait Islander backgrounds;

• consider the usefulness of digital citizenship to promote

student demonstration of rights and responsibilities in

use of digital resources and tools;

• reflect on relevant ICT research to inform professional

practice; and

• identify personal and professional learning goals in

relation to using ICT.

In summary, while improved confidence was reported

more generally, there remain significant challenges which

are expected in terms of TPACK capabilities of graduate

teachers. Specifically, there remain challenges in pre-ser-

vice students understanding and having the confidence to

develop and demonstrate digital citizenship, develop

approaches using ICT in managing student behaviour, and

to engage more effectively with parents. The ITE students

remain particularly challenged in supporting students from

Aboriginal and Torres Strait Islander backgrounds, which

is an extremely important challenge in Australian school-

ing which needs to improve equity in schooling outcomes.

Confidence and Usefulness: ICT Supports Student

Learning

Based on responses to items asking them how confident

they were that they had the knowledge, skills and abilities

to support students’ use of ICT for learning, they were most

likely to be confident to:
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• provide motivation for curriculum tasks, demonstrating

what they have learned; and

• develop understandings of the world, gathering infor-

mation and communicating with a known audience, and

communicating with others locally and globally.

In contrast, they were least likely to be confident that

they had the knowledge, skills and abilities to support

students’ use of ICT for learning in relation to:

• facilitate integration of curriculum areas to construct

multidisciplinary knowledge, understanding and partic-

ipating in a changing knowledge economy;

• synthesise their knowledge;

• acquire awareness of global implications of ICT-based

technologies; and

• develop functional competencies in specified curricu-

lum areas.

Based on responses to items asking them how useful

they considered it would be for them as a teacher to ensure

students’ use of ICT for learning, they were most likely to

be confident to:

• engage in independent learning through access to

education at time, place and pace of their own choosing;

• develop an understanding of the world;

• demonstrate what they have learned; and

• acquire knowledge, skills, abilities and attitudes to deal

with technological change.

In contrast, they were least likely to:

• feel that ICT would be useful for students’ use of ICT

for learning in relation to understanding and partici-

pating in the changing knowledge economy;

• critically evaluate their own and society’s values;

• critically interpret and evaluate the worth of ICT-based

content for specific subjects;

• gain intercultural understanding;

• feel that ICT was useful for students in acquiring

awareness of global implications of ICT-based

technologies;

• facilitate integration of curriculum areas to construct

multidisciplinary knowledge; and

• develop functional competencies in specified curricu-

lum areas.

In summary, students generally had improved in confi-

dence in using ICT to support student learning, and that they

generally believed that ICT was useful. However, there are

identifiable implications for strengthening ITE programs in

those areas where the pre-service students expressed less

confidence, such as multidisciplinary knowledge, and

dealing with a changing knowledge economy. As some of

these students are likely to be teaching during significant

future technological changes, further attention needs to be

given to programs which develop those capabilities.

Using TPACK as the guiding conceptualisation together

with the Australian Professional Standards for Teachers

and ICT as a priority, ITE programs can further improve

the confidence of pre-service teachers to use ICT to support

teaching and to support student learning. The TTF Project

provided guidance that improved confidence could be

achieved, while identifying areas where considerable

improvements are needed.

Most Significant Change Stories

The data analysis of the Most Significant Change stories

identified the pattern of change and engagement across the

41 examples of TPACK implementation within curriculum

courses in English, mathematics, science, history or a

combination of learning areas. The data were analysed in

two stages using different techniques. Two research ques-

tions were identified:

• What are the most significant changes described in the

stories?

• What are the relationships between the concepts and

themes reported in the stories?

The first stage involved the content analysis and the

development of coding categories aligned with three

domains of change, and sub-domains indicated in brackets.

Stories could be coded across multiple domains and sub-

domains.

• ICT capacity of teacher educators—development of

knowledge and understanding, confidence, and atti-

tudes/beliefs;

• ICT capacity of pre-service teachers—development of

knowledge and understanding, confidence, and atti-

tudes/beliefs; and

• Course development—curriculum design, resources

and assessment.

The key findings from the content analysis indicate that

the most significant changes described in the stories pri-

marily concerned the learning area of Mathematics and the

development of pre-service teachers ICT capacity. In the

learning area of Mathematics, the site of the most signifi-

cant change concerned the domain of course development

and the sub-domain of resources and curriculum design.

Specifically, many stories described how a change to the

course delivery and implementation was achieved through

the inclusion of new technologies.

It was noted that the inclusion of new technologies was

also an area of significant change in the learning area of

Science. However, the site of most significant change
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concerned the development of pre-service teachers ICT

capacity by increasing their TPACK, and their under-

standings, confidence, attitudes/beliefs related to the inte-

gration of tablets, laptops, online tools, specific software

and interactive whiteboards into their practice.

In the learning area of History, the site of most signifi-

cant change was divided equally between two domains: the

ICT capacity of pre-service teachers, and course develop-

ment. The majority of stories described how pre-service

teachers’ TPCK and understanding was developed, and

assessment tasks were changed to incorporate relevant

technologies.

The site of most significant change in the learning area

of English also concerned two domains: ICT capacity of

teacher educators and ICT capacity of pre-service teachers.

The majority of stories reported an emphasis on developing

the ICT knowledge and understandings of teacher educa-

tors and pre-service teachers.

In the category of ‘other’ that included courses, which

incorporated one or more learning areas or represented an

ICT specific course, the site of most significant change also

concerned the two domains of ICT capacity of teacher

educators and ICT capacity of pre-service teachers. The

development of pre-service teachers’ TPCK was reported

in the majority of stories together with changes to attitudes

and beliefs of pre-service teachers and teacher educators.

In summary, the content analysis suggests that the focus

learning area of courses influenced the approach adopted to

develop pre-service teachers’ ICT capability. This is con-

sistent with recent research which recommends that

teachers’ knowledge base be developed for specific subject

domains (Cox and Graham 2009; Niess 2011; Voogt et al.

2013). In this study, the most significant changes related to

the:

• Integration of new technologies in the delivery and

implementation of mathematics courses;

• Development of pre-service teachers TPCK, and their

understandings, confidence, attitudes/beliefs through

the use of new technologies into learning activities in

science courses;

• Development of pre-service teachers’ TPCK and

understandings of ICT, by incorporating relevant

technologies into learning activities and assessment

tasks in history;

• Development of both the TPCK and understandings of

teacher educators and pre-service teachers in English

courses; and

• Development of pre-service teachers’ TPCK, and the

attitudes and beliefs of pre-service teachers and teacher

educators through ICT specialist courses and courses

which focus on more than one learning area.

The second stage of data analysis involved using Lexi-

mancer 4 software to transform the natural language of the

stories into semantic and relational maps (Smith and

Humphreys 2006). This automated approach to content

analysis identifies concepts on the basis of word frequency

and co-occurrence within the text to identify a set of con-

cepts. The text is then coded using the concepts identified

at the level of 2 sentence blocks to produce a co-occurrence

concept map. The automated nature of this approach

removes the biases of data coded by an individual or group

of researchers.

The Leximancer analysis explored the relationship

between the concepts and themes identified from the Most

Significant Change statement created for each story. This

analysis indicated a strong focus on pre-service teacher

‘confidence’ as the main concept and theme. Further

examination of the concept and theme mapping suggested a

strong connection between confidence, knowledge, under-

standing and use of ICT that is supported by the content

analysis where 83 % of the stories focused on ICT capacity

of pre-services teachers and 71 % focused on course

development.

As a theme, ‘confidence’ within the Leximancer ana-

lysis also demonstrated a complex level of interaction

between all other themes. This suggests that the theme

‘confidence’ developed in conjunction with these other

themes, for example, with ‘learning’, ‘assessment’ and

‘use’ illustrated the complexity of the relationship between

all of the components of TPACK in teacher education and

indicated that the development of pre-service teacher

confidence plays a pivotal role.

Conclusion and Recommendations of the Final Project

Report

The TTF Project, in demonstrating the usefulness of the

TPACK conceptualisation for informing the design of ITE

programs, has made a substantial contribution to the

existing TPACK literature. Informed by the research and

evaluation of the TTF Project, the Final Project Report

listed recommendations for Australian Higher Education

Institutions, for the Australian Government’s Department

of Education, Employment and Workplace Relations

DEEWR), for the Australian Council of Deans of Educa-

tion (ACDE), for expression of the ICT statements, and for

developing future online professional learning resources.

Directly relevant to this journal article are the following

recommendations for Australian Higher Education Insti-

tutions and for the Australian Council of Deans of

Education.
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Recommendations for Australian Higher Education

Institutions

(1) Each Faculty or School responsible for Teacher

Education should develop, maintain and add to on a

regular basis, an easily accessible repository of

resources to enable all staff (and students) to access

these resources as necessary.

(2) Each Faculty or School responsible for Teacher

Education should develop a leadership team to help

staff to use these resources in a manner that is

consistent with the TPACK model.

(3) Each Faculty or School responsible for Teacher

Education should redesign certain key units to

provide both a model of integrated ICT strategies

and a model of effective redesign processes to form

the basis of a broader redesign initiative across the

school/faculty.

(4) Each Faculty or School responsible for Teacher

Education should develop institutional processes/

systems to enable sustainable improvements in cur-

riculum, pedagogy and assessment in relation to ICT

dimensions, and graduates that can demonstrate the

ICT dimensions of the National Standards for Grad-

uate Teachers.

Recommendations for the Australian Council of Deans

of Education (ACDE)

(1) ACDE should assume responsibility for sustaining

facilitation of a collaborative national support net-

work of ICT experts across Australian teacher

education institutions. As part of this responsibility

ACDE will encourage and support:

(a) Each Faculty or School responsible for Teacher

Education should develop and share exemplary

ICT pedagogy in one additional Australian

curriculum area and in one cross-curriculum

priority and generic capability statement.

(b) The development of informal State and Terri-

tory networks to ensure ICT elements of the

Australian Curriculum include local content and

technological priorities.

(c) Collaborative research in areas of need identi-

fied by the TTF Project evaluation.

This journal article has provided a summary of key

findings from the research and evaluation of the TTF

Project which was guided by the TPACK conceptualisation

(Mishra and Koehler 2006, 2008) and involved all Aus-

tralian Higher Education Institutions which provide ITE

programs in Australia. The design of ITE programs can be

informed from these findings which demonstrated mea-

surable improvements in pre-service teacher confidence in

using ICT to support teaching and to support student

learning.

Importantly, the TTF Project confirmed that ITE pro-

grams in Australia need to move beyond Pedagogical

Content Knowledge (PCK), as future teachers are expected

to develop and demonstrate more than an understanding of

the content and how to teach it. Rather, this project high-

lighted the importance of effectively preparing future

teachers who have the TPACK capabilities needed for

teaching in contexts characterised by dynamic and dis-

ruptive technological change and challenges.
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