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Abstract: This paper is a report on the findings of a study undertaken with a number of teachers
who have completed their SMART Classrooms Professional Development Framework - Digital
Pedagogical License (SCPDF-DPL). These SCPDF-DPL’s provide rich descriptions of a teacher’s
professional values, relationships, knowledge and practice with using digital technologies. This
study extends Shulman’s (1986, 1987) work on pedagogical reasoning to include technology. The
aim of this study is to understand how teachers, across various career stages, reason with
technology. As part of this research project, teachers have given access to their online SCDPLDigital Pedagogical License. These SCPDF-DPLs were reviewed using Shulman’s Model of
Pedagogical Reasoning and Action as a lens. Findings indicate there is evidence of Pedagogical
Reasoning with technology embedded in the portfolios of these four experienced teachers.

Introduction
Until recent years Australia did not have a national approach for the definition of quality teacher standards
and teacher registration. Ministerial Council for Education, Early Childhood Development and Youth Affairs
(MCEECDYA) rationalizes that the agreed standards “describe what teachers should know and be able to do at
appropriate career stages” (2011). Australian Institute for Teaching and School Leadership (AITSL) in consultation
with teachers, have defined the standards in terms of the domains of teaching including professional knowledge,
practice and engagement (2011).
Parallel to this quality teacher initiative is a national policy to boost technology use in education titled the
Digital Education Revolution. This national policy “aims to contribute sustainable and meaningful change to
teaching and learning in Australian schools that will prepare students for further education, training and to live and
work in a digital world” (Department of Education Employment and Workplace Relations, 2011). “Educators require
the pedagogical knowledge, confidence, skills, resources and support to creatively and effectively use online tools
and systems to engage students” (p.6). With these two major national policy initiatives, teachers are being
encouraged to use Information and Communication Technologies (ICT).
Students are using ICT and as reported in the 2003 Programme for International Student Assessment
(PISA), almost all participating 15-year-old students from OECD countries had experience with using computers at
home and school (OECD, 2005). They suggest technology has “profound implications for education, both because
technology can facilitate new forms of learning and because it has become important for young people to master
technology in preparation for adult life” (2005, p. 3). The PISA results are nearly ten years old and with some of the
technology innovations in the last five years, students have access to more technology and that technology is not
restricted to school or home (e.g. smart mobile phones, 3G enabled tablets). In 2009, Moyle and Owens (2009)
reported that over fifty percent of primary school and 84 percent of secondary students have been using technology
for more than five years.
With the policy initiatives and pressures from students to use ICT, teachers need to use ICT in their teaching
practices. To facilitate this at a local state level, Education Queensland (a state teacher employing authority) has
developed a SMART Classrooms Professional Development Framework (SCPDF)(Department of Education and
Training, 2012a). This framework provides a mechanism for teachers to self-assess their teaching attitudes and
practices with regard to ICT use. Teachers are asked to discuss and provide evidence of their professional values,
relationships, knowledge and practice in line with a series of predetermined indicators. An ‘Accredited Facilitator’
then accesses the portfolios before a certificate is awarded.
The SMART Classrooms – A strategy for 2011-2014 “provides direction for harnessing the learning and
business potential of ICT now and into the future” (Department of Education Training and Employment, 2012a).
The strategy document provides a clear outline of the four drivers: Working Digitally; Developing Professionals;
Enabling Learners; and Harnessing the Enterprise Platform. Under the ‘Developing Professionals’ heading, the
SCPDF is outlined as a continuing strategy for teachers. “The framework is a professional learning guide that helps
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teachers embrace digital pedagogy” (Department of Education and Training, 2012b). As a demonstration of their
ICT competency, the majority of teachers participating in the SCPDF complete an electronic portfolio. This is not
stipulated in the policy but teachers have used various tools to prepare their portfolios including webpages, virtual
classrooms (BlackBoard) and wikis (EdStudio). To 2010 (from a workforce of 41,000 plus teachers), 11,714
teachers have completed ICT Certificates, 2,021 had completed Digital Pedagogical Licenses and 54 had completed
Digital Pedagogical License-Advanced (O'Hagan, 2010).
The objective of this paper is to report on a qualitative study carried out on the portfolios of four teachers
who are part of a larger study. The research project objective is to understand of the development of Technological
Pedagogical Reasoning (TPR) over a teacher’s career and identify the influences on the development of TPR. “The
opportunity to document the ‘rich’ descriptions of teachers’ thinking with technology and the opportunity to uncover
influences are valuable aspects of the research”(Smart, Sim, & Finger, 2012).
The literature
In exploring pedagogical reasoning embedded in digital portfolios, there are two key bodies of literature
that underpin this paper. Firstly, literature on the use of portfolios in an educational setting is important, as there is
strong evidence of the benefits of teachers using portfolios (Shepherd & Skrabut, 2011). This leads to the
exploration of the content of the portfolios and the pedagogical reasoning embedded within this type of portfolio.
The second body of literature pertains to pedagogical reasoning (Shulman, 1986, 1987) where pedagogical reasoning
is developed “through the process of planning, teaching, adapting the instruction, and reflecting on the classroom
experiences” (Shulman, 1987, p. 117). The SCPDF-DPLs provide a vehicle for teachers to explain their pedagogical
reasoning for using ICT.
Portfolios
Portfolios have been used in pre-service education programs as part of assessment (Error! Hyperlink
reference not valid.; Davies & Willis, 2001; Napper & Smith, 2006; Ryan & Kuhs, 1993; Willis & Davies, 2002)
and to prepare students in licensure with a teacher registration body (Napper & Smith, 2006). Napper and Smith
(2006) suggest that portfolios completed in pre-service education programs are prepared as “evidence of meeting all
of the standards for professional licensure at the entry level”(p. 2). These type of portfolios contain evidence of
assessment as “lesson plans, presentations, reflections…to show how students process information and develop
professional skills gleaned from their <pre-service> course” (Napper & Smith, 2006, p. 2).
Nodoye et al (2012) suggest that there is an employment portfolio which “aims to showcase a candidate’s
competencies for the position” (p.1). Pre-service teachers seeking employment in Queensland are required to
prepare a portfolio in preparation for the application process for Education Queensland (Department of Education
Training and Employment, 2012b). This portfolio is prepared based on the ‘Professional Standards for Queensland
Teachers (Graduate Level)’ (Department of Education Training and Employment, 2012b) where pre-service teachers
address each standard with evidence explained and attached to show how they meet the standard. For some
applicants this is a paper-based process and for others they use an e-portfolio prepared as part of their pre-service
education program.
Past graduation, portfolios can be used for planning an educational program; documenting knowledge,
skills, abilities and learning; track development; job seeking; evaluating a course and monitoring and evaluating
performance (Queensland College of Teachers, 2009). Though Lorenzo and Ittelson (2005) acknowledge that
portfolios could be used to showcase accomplishments where Napper and Smith (2005) suggest portfolios can be
used for advancement in licensure. For the teachers participating in this research project, their SCPDF-DPL
portfolios are not required for licensure, do not guarantee career advancement and are not affiliated with the
professional standards. The SCPDF is only promoted by one employing authority but is recognized across all
employing authorities in Queensland (Education Queensland, Catholic Education and Independent School sector).
Shepherd and Skrabut (2006) acknowledge that electronic portfolios “can increase reflection, develop
content and pedagogy skills and facilitate communication between teachers and administrators” (p.31) but most have
a limited duration. All Queensland pre-service teachers prepare a portfolio as part of their pre-service education but
there is little evidence to suggest that portfolios are updated after successful job placement. Shepherd and Skrabut
(2011) explain that “research on e-portfolio retention suggests that teachers quickly abandon practices following
career milestones” (p.32). Though, Rolheiser and Schwartz (2011) found that there eleven first year teachers had
maintained their portfolios in their first year of teaching. Grant and Huebner (2001) found in earlier research that
teachers three years after graduation were still maintaining their portfolios. No research was found to further explore
this issue of portfolio retention.
The key themes on portfolio use highlight that portfolios are used extensively in pre-service education
programs but there is little evidence that teachers continue to use them after graduation. There is research with
evidence that portfolios are useful tools for the process of accreditation and job seeking but there has been limited
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research on in-service teachers using portfolios. There was no research found to support the use of e-portfolios as a
tool for capturing values, relationships, knowledge and practice.
Pedagogical Reasoning
Shulman (1987) suggested a Model of Pedagogical Reasoning and Action (MPRA). There are six processes
to develop the knowledge base for teaching: Comprehension; Transformation; Instruction; Evaluation; Reflection;
and New Comprehension. Comprehension involves teachers understanding what they are going to teach.
Transformation is about changing the content to suit the learner where Shulman suggests Transformation involves:
Preparation; Representation; Selection; Adaptation; and Tailoring. Instruction is the act of teaching as “organizing
and managing the classroom; presenting clear explanations and vivid descriptions; assigning and checking work; and
interacting effectively with students through questions and probes, answers and reactions, praise and criticism”
(1987, p. 17). Evaluation is the check for student understanding. Reflection involves looking “back at the teaching
and learning that has occurred, and reconstructs, re-enacts, and/or recaptures the events, the emotions, and the
accomplishments” (1987, p. 17). New comprehension is the new understanding the teacher has gained from going
through the above process. Wilson, Shulman and Richert (1987) further developed the model after studying preservice teachers making the transition into classrooms. Wilson et al confirmed the existence of Shulman’s MPRA
and drew the model with linear relationships among the constructs.
This Study
The theoretical framework for this naturalistic qualitative research project is informed by Shulman’s
MPRA. This will be used as a theoretical lens to determine if there is evidence of TPR in teachers SCPDF-DPLs.
Findings are presented as a multiple case study design where each teacher will represent one case. While
conclusions drawn from this small qualitative study may lack statistical significance, the insights gained from the
number of case studies will add to the growing body of literature on teachers’ use of ICT. This paper concludes with
suggestions for the use of portfolios by practising teachers as a way of capturing evidence of teachers’ Technological
Pedagogical Reasoning to help all teachers with using ICT. It adds to the current body of educational literature by
presenting a new view on how teachers’ reason with ICT as evidence embedded in their SCPDF-DPLs.
The research aim driving this project is to: To investigate how teachers reason with ICT and what influences
their development of technological pedagogical reasoning. The larger study involves fifteen teachers employed in
Education Queensland. The fifteen teachers have participated in video-simulated recall interviews, prepared concept
maps and some have made available their SCPDF-DPLs.
The teachers
The four teachers (n=4) were experienced teachers with at least 10 years of teaching experience. They were
all females and were purposively sampled by being known to the researcher. Two of the teachers were early
childhood trained, one primary trained and last a secondary trained. All would be considered digital pedagogy
leaders in their schools with only one of the four recognized with a part-time position of leadership. Three teachers
were working in two P-12 schools and the other teacher was working in a P-7 school and all were located in South
East Queensland. All portfolios have been prepared in an online secure learning management system environment
where ethics approval has been obtained (from the university, their employer, their school principal and each
teacher) for the researcher to be able to access the portfolios). These portfolios include the following types of data:
• Context statement (details about the school);
• Teachers belief statement for using ICT;
• Items with complete descriptions (as two items are required for submission);
• Evidence for each item including: unit overviews; assessment tasks; virtual classrooms; webquests
evidence; links to learning objects; lesson plans; photographs; blogs; student work; recorded lessons;
national testing data; resources; and grading;
• Individual support statement from school administration (principal or nominee); and
• Mapping of the SCPDF indicators against their evidence.
The teachers’ responses were mapped against Shulman’s MPRA. Data from each teacher was compared and
contrasted within and across each to identify similarities and differences.
The Results
The teachers
Teachers are asked to prepare a Belief Statement that showed an influence from educational theory.
Analysis of their belief statements, show they are influenced from a mix of educational theorists including Gardner,
Lave, Vygotsky and Piaget. With all mentioning various educational learning theories including constructivism,
connectivism and situated learning. Key messages included in their statements suggest interesting topics for learning
and providing learning experiences that relate to the real world. All emphasized the importance of using digital tools
for learning and were able to show evidence in their SCPDF-DPL to support this.
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Teachers are asked to map their responses to Value, Relationships, Knowledge and Practice predetermined
indicators. Various forms of evidence were provided and mapping to the indicators were included throughout their
SCPDF-DPL portfolio. The evidence was constrained to a specific format to ensure all information for assessing the
SCPDF-DPL was provided. This included: year level; item overview; reason for inclusion; development and
planning; curriculum links; curriculum intent; sequence of learning; teaching and learning approach; my learning’s
and further reflections and information. All teachers submitted three items of evidence with supporting materials to
support their discussion. From this evidence, a review of the embedded Pedagogical Reasoning was performed using
Shulman’s MPRA as a lens. The results are discussed in the next section.
Pedagogical Reasoning
Comprehension - In preparing a SCPDF-DPL, the teacher needed to decide to use evidence they had already
taught or evidence from a unit/lesson they planned to teach. All teachers selected had used Units they had delivered
in the twelve months prior to submitting their SCPDF-DPL but it is unknown if the units were purposely completed
for inclusion in their SCPDF-DPL. There was significant evidence that they had developed a very detailed
comprehension of their units as the required portfolio format covered many headings to explain and justify the
inclusion of the item in their SCPDF-DPL.
All teachers had not decided in isolation the content for their units – the secondary teacher was following a
national vocational approach with specific competencies while the other teachers had used student initiated units
after negotiation with their students. The secondary teacher was using a virtual office environment that was
available through a learning management system. The other teachers were using a variety of differing ICT tools
available over the Internet or from within a secure web-based environment.
Transformation – All of the teachers selected have been using ICT for a many years and developed a range
of lessons that included a wide variety of ICT including: websites; blogs; presentations; video conferencing;
claymation animation; simulation environments; learning management systems; and virtual classrooms. Shulman
describes Transformation as the move from “personal comprehension to preparing for the comprehension of others”
(1987, p. 16). Transformation “requires some combination or ordering of the following processes: Preparation,
Representation, Selection, Adaption and Tailoring” (Shulman, 1987, p. 16). As all teachers had been teaching at the
same level for multiple years, there was evidence of previous New Comprehensions to aid in their Preparation,
Representation, Selection, Adaption and Tailoring practices. For Teacher A, the students creating their own story
was important but adding ICT to that in classroom event meant it could be captured on the video camera to extend on
the classroom experience. Not only did it add further evidence for assessment but it ‘triple-coded’ the experience
(real life, books and Internet) for the students. There was little evidence of Tailoring to suit individual learners needs
except as an option for extension work or providing alternative ICT options for students with learning support issues.
Instruction – The SCPDF-DPLs held rich evidence of teachers’ instructional activities including
photographs, professional observations, examples of student work and lesson recordings. Many unit plans were
included but there were not lesson plans to be able to assess the full level of instruction. As part of this research
project, these teachers were videoed in the classroom to show their instructional practices with using ICT. Although
not discussed in this paper, this data will be used in the final research thesis.
Evaluation - As evidence of checking for student understanding, photographs and examples of student work
were included. Teacher A used checklists to capture evidence of student understanding, while Teacher M was able
to track student use in the virtual classroom. Teacher K used the lesson to capture evidence of competency with
online recording using BlackBoard Collaborate (one of Education Queensland’s available online tools).
Reflection – Teachers were asked to evaluate how they used ICT in each evidence item. The following
questions were offered as a guide:
• What worked?
• What didn’t work?
• What would I change?
There were technological issues highlighted with student use of ICT and failure of the ICT devices. However,
teachers commented that it helped build their confidence in using new devices, it allowed opportunities for families
to see inside and be better connected to the classroom and that students enjoyed using ICT.
New Comprehension – The SCPDF-DPL asked a question relating to the skills that have been developed
with implementing their evidence item. All teachers added that they had developed better understanding of using
ICT in their teaching. All comments related to the new understanding they had gained from using ICT in the
classroom not solely related to learning a new ICT tool.
Is this Technological Pedagogical Reasoning (TPR)?
There was evidence of Shulman’s MPRA as the SCPDF-DPL evidence could be mapped to the model, as
shown in data presented in Appendix A. Each element of the model was evident in all four SCPDF-DPLs. Because
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the focus of the SCPDF-DPL was on teachers using ICT and this could be mapped to the MPRA, could this be
termed Technological Pedagogical Reasoning? Or could MPRA with technology be redefined as TPR? In
Shulman’s original work there were many references and examples to teachers’ work that do not reflect the current
use of ICT. Shulmans work was published over twenty-five years ago when ICT did not have a great impact on the
practice of teachers. The SCPDF-DPLs do not provide a ‘full’ picture of the process of TPR, as some aspects of
Transformation could not be captured in SCPDF-DPLs as it was not the purpose to capture those details in these
portfolios. There was also little evidence of Instruction unless the teacher was able to capture a recording of the
lesson, one teacher did have recordings but the nature of the captured lessons via distance education would not assist
in defining TPR for classroom-based teachers.
Other themes identified
The portfolios showed many items of evidence of where students were involved in curriculum decisionmaking for early years learning (Teacher A, Teacher M). This student-negotiated curriculum was driving the
teachers’ ICT choices, not innovative ICT driving the curriculum choices. Teachers were making ICT decisions
based on their students and how they could engage them in the learning. This was reflected in their Belief
Statements where these teachers talked about Constructivism and Vygotsky’s Social Development Theory. The
second major theme highlighted in this research is the use of ICT in the early years of learning – students aged 4-5
years old. Some evidence items used by teachers show that early years learners are capable of using ICT to make
movies, use email, photography, Claymation and using a virtual classroom. Even at this early age, these students
were capable of using ICT and that teachers can develop New Comprehensions of what is possible with that age
range.
Conclusion
This paper has been prepared to report on part of a qualitative study currently being completed. This paper
reports on the use of digital portfolios of four experienced teachers. The research project objective is to understand
the development of Technological Pedagogical Reasoning (TPR) over a teacher’s career and identify the influences
on the development of TPR. The research project will look into SCPDF-DPLs, teachers’ thoughts about TPR and
teachers interpretations of their teaching with ICT. This paper has been prepared to discuss initial analysis thoughts
of SCPDF-DPLs.
The research has collected the voices of four experienced teachers as represented in the SCPDF-DPL online
portfolios. The objective of the SCPDF-DPL is to capture evidence of teachers using ICT purposefully and for that
to be professionally recognized by their employer. With some modification (some extra questions) a new ICT
focused MPRA could be embedded into the SCPDF-DPL to provide a theoretical base. A new framework could
provide the basis for a national approach for recognizing ICT using teachers within the teaching profession. This
could influence the definition and development of the career stages in the National Professional Standards and that
more emphasis is placed on a digital portfolio to be used as evidence for the move from proficient to highly
accomplished and to lead teacher. As there is no connection between the SCPDF-DPL and the pre-service teacher
digital portfolio, this framework could influence the development of a pre-service digital portfolio that moves to a inservice digital portfolio and is used across a teacher’s career rather than being separate requirements. This
emphasizes the “role pre-service portfolios can play in creating a base for professional growth”(p. 16) as suggested
by Shulman in 1987.
Not all teachers use ICT and as the SCPDF-DPL is not mandatory students will have teachers using ICT
and the next year teachers that do not use ICT. These disruptions in ICT learning will be noticeable by students and
their parents. Parents that want their children to use ICT will lobby for their children to be placed in ICT-using
teachers’ classrooms. This novelty factor will continue as fewer teachers are using ICT but this will change as more
teachers complete their SCPDF-DPLs and use ICT in their teaching, though the completion of SCPDF-DPL offers
no tangible reward or benefits for teachers. This will need to be reviewed to increase the number of teachers
completing their SCPDF-DPLs.
This research has focused on Shulman’s MPRA as separate to its role in creating Pedagogical Content
Knowledge (PCK). Further work will be completed as part of this research project to understand the implications on
MPRA and TPR in the development of Technological Pedagogical Content Knowledge (TPACK) (Koehler &
Mishra, 2009).

- 3384 -

Appendix A

- 3385 -

References
Australian Institute for Teaching and School Leadership. (2011). National Professional Standards for Teachers.
Canbera: AITSL.
Çimer S. Odabaı. (2011). The effect of portfolios on students' learning: student teachers' views. European Journal
of Teacher Education, 34(2), 161-176. doi: 10.1080/02619768.2011.552183
Davies, Mary Ann, & Willis, Elizabeth. (2001). Through the looking glass … preservice professional portfolio's. The
Teacher Educator, 37(1), 27-36. doi: 10.1080/08878730109555278
Department of Education and Training. (2012a). eLearning Frameworks. Retrieved 25/10/2012, from
http://education.qld.gov.au/smartclassrooms/developing-professionals/elearning-frameworks/index.html
Department of Education and Training. (2012b). SMART Classrooms - A strategy for 2011-2014. Retrieved
25/10/2012, from http://education.qld.gov.au/smartclassrooms/strategy/index.html
Department of Education Employment and Workplace Relations. (2011). Digital Education Revolution. Retrieved
5/10/2011, from http://www.deewr.gov.au/Schooling/DigitalEducationRevolution/Pages/default.aspx
Department of Education Training and Employment. (2012a). About the strategy. Retrieved 25/10/2012, from
http://education.qld.gov.au/smartclassrooms/strategy/index.html
Department of Education Training and Employment. (2012b). Professional Folio. Retrieved 25/10/2012, from
http://education.qld.gov.au/hr/recruitment/teaching/pro-folio.html
Koehler, Matthew, & Mishra, Punya. (2009). What is Technological Pedagogical Content Knowledge (TPACK)?
Contemporary Issues in Technology and Teacher Education, 9(1), 60-70.
Lorenzo, G., & Ittelson, J. (2005). An overview of e-portfolios. EDUCASE Learning Initative, Çevrimiçi sürüm, 9,
2011.
Ministerial Council for Education Early Childhood Development and Youth Affairs (MCEECDYA). (2011). Release
of national standards for initial teacher education programs [Press release]. Retrieved 25/10/2012, from
http://www.aitsl.edu.au/verve/_resources/MCEECDYA_-_Initial_Teacher_Education_-_Media_Release.pdf
Moyle, K., & Owens, S. (2009). Listening to students' and educators' voices: The views of students and early career
educators about learning with technologies in Australian education and training. Canberra: Department of
Education Employment and Workplace Relations, Retrieved from http://www.deewr.gov.au and
http://www.aictec.edu.au.
Napper, Vicki, & Smith, R. Mike. (2006). e-Reflecting Through a Portfolio Process. Paper presented at the World
Conference on E-Learning in Corporate, Government, Healthcare, and Higher Education 2006, Honolulu,
Hawaii, USA. http://www.editlib.org/p/23791
Nodoye, A, Ritzhaupt, A.D., & Parker, M.A. (2012). Use of ePortfolios in K-12 Teacher Hiring in North Carolina:
Perspectives of School Principals. International Journal of Education Policy and Leadership, 7(4), 1-10.
O'Hagan, D. (2010, 5/11/2012). Smart Classrooms journey: Past, present and future. Paper presented at the
eLearning Innovation Expo 2010, Brisbane.
OECD. (2005). Are Students Ready for a Technology-Rich World? What PISA Studies Tell Us. Paris: OECD.
Queensland College of Teachers. (2009). Professional Standards for Queensland Teachers (Graduate Level): A
guide for use with preservice teachers. Brisbane: Retrieved from
http://www.qct.edu.au/standards/documents/PSQT_GradLevel_v3_Web.pdf.
Rolheiser, Carol, & Schwartz, Susan. (2001). Pre-Service Portfolios: A Base for Professional Growth. Canadian
Journal of Education / Revue canadienne de l'éducation, 26(3), 283-300.
Ryan, Joseph M., & Kuhs, Therese M. (1993). Assessment of preservice teachers and the use of portfolios. Theory
into Practice, 32(2), 75-81. doi: 10.1080/00405849309543578
Shepherd, CraigE, & Skrabut, Stan. (2011). Rethinking Electronic Portfolios to Promote Sustainability among
Teachers. TechTrends, 55(5), 31-38. doi: 10.1007/s11528-011-0525-5
Shulman, L.S. (1986). Those Who Understand: Knowledge Growth in Teaching. Educational Researcher, 15(2), 414.
Shulman, L.S. (1987). Knowledge and Teaching: Foundations of the New Reform. Harvard Educational Review,
57(1), 1-21.
Smart, V., Sim, C., & Finger, G. (2012). ACEC2012- It’s Time To Technological Pedagogical Reason. Paper
presented at the ACEC2012: ITs Time Conference, Perth. http://acec2012.acce.edu.au/its-time-teacherstechnological-pedagogical-reason
Willis, Elizabeth M., & Davies, Mary Ann. (2002). Promise and Practice of Professional Portfolios. Action in
Teacher Education, 23(4), 18-27. doi: 10.1080/01626620.2002.10463084
Wilson, S.M, Shulman, L.S., & Richert, A.E. (Eds.). (1987). 150 Different ways of knowing: Representations of
knowledge in teaching. Sussex: Holt, Rinehart, & Winston.

- 3386 -

- 3387 -

