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Abstract: Has Mishra and Koehler’s (2007)  wicked  problem of teaching with technology caused
teachers to be lost in thinking about technology?   To help with moving knowledge into action
Shulman (Shulman, 1987; Wilson, Shulman, & Richert, 1987) in his wisdom proposed a Model of
Pedagogical  Reasoning  and  Action  (MPRA).   From his  original  ideas  many researchers  have
focused on talking about the Knowledge Base for Teaching (KBT) but missed Shulman’s MPRA.
This paper describes a doctoral research project that has been designed to understand how teachers
pedagogically reason with technology and if this constitutes Technological Pedagogical Reasoning
(TPR).  The research project has used teachers’ digital portfolios (teacher education digital and in-
service teachers), stimulated recall interviews and think-aloud concept mapping to understand how
teachers pedagogical reasoning.  This paper presents some of the preliminary findings from the
doctoral research project.

Introduction

In  introducing Technological  Pedagogical  Content Knowledge or  TPACK, Mishra and Koehler  (2007)
suggested  in  2007 “integrating  technology in the classroom, however,  is  a  complex  and ill-structured  problem
involving the convoluted interaction of multiple factors, with few hard and fast rules that apply across contexts and
cases” (p. 3).  We agree and disagree.  It  is still true today at the end of 2014, that technology integration is a
complex and ill-structured problem because if it wasn’t, all teachers would be doing it.  This is not the case, as
teachers are still grappling with the problems of technology integration (Niess, 2015).  Our disagreement is in the
statement “with few hard and fast rules” as we suggest that pedagogical reasoning offers a way for teachers to think
about their teaching and technology integration that can be used across varying cases and contexts.  In Shulman’s
1987 articles he proposed Pedagogical Content Knowledge (PCK) opened the opportunity for Punya Mishra and
Matt Koehler to timely suggest adding Technology to PCK to posit TPACK over twenty years later.   What was
missed was further in Shulman’s work for his suggestion for Pedagogical Reasoning and  Model of Pedagogical
reasoning and Action (MPRA).  Luckily for us TPACK has dominated the literature leaving pedagogical reasoning
alone allowing us to propose adding the T to form Technological Pedagogical Reasoning.

This  paper  describes  a  doctoral  research  project  that  has  been  designed  to  understand  how  teachers
pedagogical  reason  with  technology and  if  this  constitutes  Technological  Pedagogical  Reasoning (TPR).   The
research project  has used teachers’  digital  portfolios (teacher education digital  and in-service),  stimulated recall
interviews and think-aloud concept mapping to understand teacher pedagogical reasoning.  For the project over 15
teachers  across  various  career  stages  have  provided  data  with  nine  teachers  being  described  in  case  study
descriptions in the thesis.  To retell their stories of teaching practice restorying has been used to present the data.

To explain the project, this research is designed to gain an understanding of the development of TPR over
career stages and identify the influences on the development of TPR with the purpose of helping to conceptualise
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.   Since  the  methodology chosen  to  investigate  any
research  should  be  guided  by  the  research  purpose,  a  qualitative  approach  set  in  a  naturalistic  paradigm  was
therefore deemed appropriate.  The use of naturalistic inquiry is based where context is viewed as a “complex web
of unique interrelationships” (Erlandson, 1993, p. 16) within which the researcher participates, co-constructing the
reality.  Teachers have worked with the researcher to co-construct the meaning of TPR.  This research has collected
the voices of experienced and graduate teachers as Ornstein (1995) describes the teachers’ voices as “what teachers
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do, how they do it, and how they react to their teaching” (p. 127).  It was important to collect these voices because
they are critical for this research in that they will provide ‘rich’ and ‘thick’ data necessary to provide an insight into
how teachers at differing career points think.  A naturalistic researcher aims to give these teachers a voice rather
than clouding the research with their own research agenda.  There is naturalistic research that uses a teacher’s voice
within classroom settings (Livingston & Lemelin, 2001; Mortera-Gutoerrez & Beatty, 2000).  There is also evidence
of naturalistic enquiry that used teachers’ voices with technology educational setting (Fitzpatrick & Faux, 2002;
Franklin & Lowry, 2001).

What is pedagogical reasoning?

Reasoning can often be mixed with the terms judgment,  problem solving, decision-making and critical
thinking.  They all imply some sort of brain processing.  To understand the processing of the brain without being
invasive,  participants can be encouraged to explain their thinking out loud.  To understand how teachers  think
teachers explain their reasoning when thinking and making decisions about their teaching, Shulman (Shulman, 1987;
Wilson et al.,  1987) suggested that  this type of teachers thinking should be termed pedagogical  reasoning.  He
suggested that pedagogical  reasoning “involves a cycle through the activities of comprehension, transformation,
instruction, evaluation and reflection…starting point  and terminus for  the process  is  an act  of  comprehension”
(Shulman, 1987, p.14).  Shulman suggests in his footnotes that pedagogical reasoning isn’t totally in the teacher’s
domain  as  in  some contexts  it  can  be  student  initiated  plus  it  doesn’t  necessarily  include  all  processes  in  the
prescribed order but it always begins with comprehension.   

The work at Stanford University Shulman and his students (1987) attempted to understand how teachers
commute from teacher learner to teacher.  In looking at experienced teachers he learnt and published research about
two major aspects of teaching: the knowledge base for teaching (KBT) and pedagogical reasoning.  This first has
generated much discussion in educational research with a recent search finding over 2.7 million results in Google
Scholar but the second has not been as popular with only finding just over 14000 results.  Shulman said in a recent
interview as part of the PCK Summit (Shulman, 2012) that he thought that the pedagogical reasoning would be most
important of these two ideas.  Maybe the readers of his article were so excited to see the KBT as a framework that
justified the work of teachers and teacher education that they missed pedagogical reasoning, a few pages later in the
article. 

In looking closely at Shulman’s Model of Pedagogical Reasoning and Action (Shulman, 1987; Wilson et
al., 1987) showed that pedagogical reasoning was thinking about pedagogy in a logical way.  All parts of the process
of  pedagogical  reasoning  involve describing the  cognitive  processing  that  teachers  do in  order  to  teach.   This
doctoral  study  has  sought  to  understand  how  teachers  pedagogical  reasoning  now,  especially  when  there  is
abundance of technology with students, in classroom and schools.

Why is pedagogical reasoning so important?

Teachers are responsible for the care and education of their students and make a significant number of
teaching judgments  and decisions for  and about their students every day.   With the number of students in the
classroom and the content that is taught, the teacher is involved in many cycles of pedagogical reasoning on a daily
basis.  Although there were over 14,000 results for Google Scholar search on pedagogical reasoning, there is little
research  looking  at  teacher’s  pedagogical  reasoning.   Following  on  from Shulman’s  work  there  is  a  need  to
understand how teachers pedagogically reason and the plausible link between how they reason, their performance as
a teacher and how that performance impacts their students.  The ability to respond to challenging teaching situations
requires not only the KBT but sophisticated thinking abilities in applying their KBT to solve problems and make
decisions in everyday teaching practice.  It could be suggested that the application of pedagogical reasoning skills
could and should have a positive impact on student outcomes.  Shulman (2012) himself mentioned at the PCK
Summit that he thought that by removing the ‘product’ out the process/product research focus he had distracted the
focus from student outcomes.  He suggested that further research was needed to understand the link between a
teachers pedagogical reasoning and student performance.

Universities prepare new graduates to enter the teaching profession and as part of their preparation they
need to develop pedagogical reasoning skills needed in their teaching and for their students.  Teacher educators need
to emphasize the importance of pedagogical  reasoning in developing pre-service teachers.   Not only do teacher
educators  need to demonstrate their own pedagogical  reasoning in their teaching but also they need to develop
pedagogical reasoning skills in their students.  The MPRA suggested by Shulman provides a simple framework that
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can be used to explain the steps in pedagogical reasoning and it can be used to discuss teacher or pre-service teacher
performance.    

The process of pedagogical reasoning

The Model of Pedagogical Reasoning and Action (MPRA) is based upon research looking at experienced
secondary teachers.  A diagram of the Model of Pedagogical Reasoning and Action is shown in Figure 2.  The cycle
begins with Comprehension and moves in a clockwise direction.  The circular flow represents the cyclical nature of
pedagogical reasoning and the importance of how one leads to the other.  The cycle consists of six main stages:
Comprehension, Transformation, Instruction, Evaluation, Reflection and New Comprehension.  In reality, however,
the stages merge and the boundaries between them are often blurred.  Although each stage is represented as separate
and distinct elements in this diagram, it is important to remember that pedagogical reasoning is a dynamic process
and teachers often combine one or more stages or move back and forth between them before reaching a decision,
taking action and evaluating outcomes.  It is also important that teachers learn to recognize, understand and work
through each stage of the cycle. 

Figure 1 - Model of Pedagogical Reasoning and Action (MPRA) (Wilson et al, 1987, p.119)

What is Comprehension?

“To teach is to first  understand” (Shulman, 1987, p.  14) were Shulman’s  first  words when explaining
comprehension.  Teachers need to understand the “purpose, subject matter structures and ideas within and outside
the discipline” (Shulman, 1987, p. 15).  This essentially implies that they need to have the content and curriculum
knowledge to be able to teach the subject plus knowledge of educational ends, purposes and values that are the focus
of their education system and school context.  It implies that teachers have a wider range of knowledge they need to
comprehend than just the content.

We found for the teachers involved in this research project, the curriculum was available over the Internet
within the state and national education systems.  The national system provided the curriculum framework as part of
the  national  curriculum while the  state  system provided  the  Curriculum into the  Classroom or  C2C materials
through the state managed portal – The Learning Place.  The C2C materials were developed to enable teachers to be
able to use them in the classroom and often included a unit plan, lesson plans, resources and assessment.  Embedded
through the national  curriculum were opportunities to use technology and within the C2C materials there were
examples of technology use that the teacher could decide to use.  Not only did the teachers need to use technology to
access  the curriculum materials but they needed to then comprehend how technology was used in teaching the
curriculum materials.  Comprehension in this case included the use of technology in the act of teaching therefore
extending their PCK with the use of technology to achieve TPACK.

What is Transformation?

Firstly we need to elaborate that there was inconsistency between the two articles (Shulman, 1987; Wilson et
al., 1987) on what constitutes transformation.  In the first article Shulman described Transformation in four steps:
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Preparation; Representation; Selection; and Adaptation and tailoring.  In the second article and shown in Figure 2,
Preparation is termed Critical Interpretation, Selection is missing and Adaptation and Tailoring are listed as separate.
For the purpose of this article we will use the version described first only for the reason that it was the version that
we read first.  Transformation is where the real pedagogical reasoning occurs because it takes what is known and
transforms it into a format suitable for a group of students that is “pedagogically powerful and yet adaptive to the
variations in ability and background presented by the students” (Shulman, 1987, p. 15).  The first step involves
critically reviewing the materials in preparation for instruction.  Shulman described that in more knowledgeable (or
experienced) teachers, they were able to judge whether the materials were using the same logic or understanding that
they had.  In some case these knowledgeable teachers were judging the effectiveness of the authors of the text.  If
they were not suitable they could then choose better  representations “or alternative ways of representing them to
students…analogies, metaphors, examples, demonstrations, simulations” (Shulman, 1987, p. 16).  The instruction
strategies are selected which can include “lecture, demonstration, recitation or seatwork but also a variety of forms
of cooperative learning, reciprocal  teaching, Socratic dialogue, discovery learning, project  methods and learning
outside the classroom setting” (Shulman, 1987, pp. 16-17).  Finally the materials are  adapted and  tailored to the
particular students that will be taught in the classroom to fit their “ability, gender, language, culture, motivations or
prior knowledge and skills” (Shulman, 1987, p. 17).

Shulman suggested “these processes of transformation result in a plan, or a set of strategies, to present a
lesson, unit or course” (Shulman, 1987, p. 19).  To understand a teacher’s transformation access to their output
needs to be obtained.  We found all of the teachers in this research project did not prepare lesson plans for the
lessons that were videoed in preparation for the video stimulated recall interview.  Some explained that their lesson
content was already decided as part  of the C2C materials/national  curriculum or from their faculty leader (e.g.
Vivianna taught math’s to year 9 classes and the content was given to her by the math’s head of department).  Others
did unit planning as a requirement for their school but they did not prepare lesson plans.  Evidence in their digital
portfolios included lesson plans for pre-service teachers and unit plans in the DPL’s.  The pre-service teacher digital
portfolios  included  items  of  summative  and  formative  assessment  to  show  competence  for  the  professional
standards.  The DPL’s included assessment with a discussion of how the assessment was used with in some cases
examples of student work.

What is Instruction?

Instruction “involves the observable performance of the variety of teaching acts.  It includes many of the
most crucial aspects of pedagogy: 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 and praise and criticism” (Shulman, 1987, p. 17).  This is clearly placed in the classroom and
when the classroom is filled with technology (smartphones, iPads, laptops, or desktop computers in a computer lab)
the instruction approach changes considerably from organizing the classroom through to interacting effectively with
the students.  For most of the teachers in this study the use of the learning management system changed where the
teaching was talking place and when teaching was required.  The classrooms were not confined to the four walls but
extended virtually and not restricted to school hours but 24 hours a day seven days a week.  Technology for these
teachers has significantly changed how instruction was occurring.

What is Evaluation?

Evaluation involves two perspectives: the evaluation of students in their learning and the evaluation of how
the teacher performed.  Evaluation happens first in the classroom where the teacher checks for student understanding
while in the process of teaching.  Evaluation also includes formalized assessment to determine grades and provide
feedback to students and their parents.  Shulman suggests that teachers evaluate their own performance through
reflection but then includes another heading in the MPRA for Reflection thus leaving some confusion as to where
reflection should actually occur and if in fact should it be part of Evaluation.  Evaluation occurs during instruction
when the teacher  is  deciding in the process  of teaching whether  a task/activity is  working effectively with the
students and can make decisions to change what was planned to a better approach.  This means that evaluation and
instruction are overlapping with the division between the two based on classroom boundaries. 

We found many examples of student evaluation in the DPL’s from assessment tasks, examples of student
work and grading information.  Evaluation within the classroom was captured as part of the video stimulated recall
interview process  where  whole lessons were  recorded.   Throughout  the videos there is  significant  evidence  of
teachers checking for understanding either individually with students or the class as a whole.
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What is Reflection?

“Reflection is what the teacher does when he or she looks back at  the teaching and learning that  has
occurred and reconstructs, reenacts and/or recaptures the events, the emotions and the accomplishments” (Shulman,
1987, p. 19).  This is the fundamental of all professional learning where the teachers has the opportunity to learn
through experience.  Being able to capture those reflections as quickly as possible after the teaching episode would
enable the teacher to reflect better and improve their teaching overall.  Creating a framework for reflection to use
would aid in deeper more effective evaluative practices.  Recording reflections would enable teachers to share their
wisdom of practice with others, potentially pre-service teachers through practicum experience and to researchers as
part  of  research  projects.   Reflection  is  intertwined  with  instruction  and  evaluation,  as  the  teacher  reflects  on
teaching in the process of teaching.  For example, the teacher may assign activities/tasks to students and if the class
is struggling to complete the task/activity the teacher can change from their planned approach to modify to suit the
students.  Those types of quick spontaneous decisions as the essences of pedagogical reasoning that is performed in
the classroom and may involve interaction from the students as the perform pedagogical reasoning.

We found digital portfolios as a source of data where teachers reflected on the evidence they had included.
The teacher education digital portfolios contained minimal reflection on evidence as they were constructed to show
evidence again professional standards and they explained how that evidence related to the professional standard.
Pre-service teachers were required to reflect on the evidence but the reflection was very superficial in nature as the
teachers were not experienced in reflection or did not understand the requirements for reflection included in their
portfolios.  The DPL’s were prepared for the purpose of showing competence of using technology but used a format
that required 2 or 3 stories of evidence in a structured format.  The structured format forced teachers to reflect on
many aspects of their teaching with technology.  These portfolios offered a rich insight into the reflection of various
teachers from early career, teaching veterans and teacher leaders.

What is New Comprehensions?

Shulman explains that New Comprehensions are new understandings or “new beginnings, the expectation
that through acts of teaching the are ‘reasoned’ and ‘reasonable’ the teacher achieves new comprehension, both of
the  purpose  and  of  the  subjects  to  be  taught  and  also  of  the  students  and  of  the  processes  of  pedagogy
themselves”(Shulman, 1987, p. 19).  There is some cross over here with reflection, as reflection would include new
comprehensions or could reflections be termed new comprehensions because of their very nature as they are new
understandings  about  teaching,  teachers  and  students?   We  understand  the  importance  of  highlighting  new
knowledge gained from practice but does it need a separate heading?  New comprehensions can be formed in the
process of teaching and so the boundary between instruction, evaluation, reflection and new comprehensions enters
murky waters.

New comprehensions are not guaranteed for every teaching episode but when teachers evaluate or complete
reflection because “specific strategies for documentation, analysis and discussion are needed” (Shulman, 1987, p.
19).  Unless they are captured as part of pedagogical reasoning they can be forgotten.  We found that this is evident
in the DPL’s as teachers were asked to document their new understandings under the heading ‘My learnings’ but
other new comprehensions were found under many of the headings.  We also found that there was no evidence of
new comprehensions found in the teacher education digital portfolios.

An example of pedagogical reasoning

To understand how pedagogical reasoning was viewed for this research project Table 1 was prepared to
provide a description of the tasks completed with examples of the processes performed by the teachers found in the
data.  The aim of this table is to explain how the data was analyzed to determine the pedagogical reasoning of these
teachers with examples of their pedagogical reasoning from the data.
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Model of 
pedagogical 
reasoning and 
action

Description of process Example of pedagogical reasoning with 
technology

Note: Learning management system (LMS)
Comprehension Check curriculum

Understand goals/purpose
Comprehend students

Internet access to curriculum units
Read curriculum goals/purpose
Survey students
Ask students to prepare blog post on topic

Transformation
Preparation
Representation
Selection
Adaptation and 
Tailoring

Collect
Review
Select
Plan unit
Plan lesson
Prepare resources

Plan classroom management strategies
Plan assessment
Adjust for individual students

Review for suitability
Select materials
Access unit plan
Access lesson plans
Access resources (online, in class)
Prepare LMS
Tasks, prepare quiz, time management
Access assessment
Adjust for individual students

Instruction Prepare classroom

Student engagement
Manage Student behavior

Check for student understanding
Change approach/materials based on 
student engagement

Prepare classroom
Routines
Mix LMS work, classroom work/ group work
Outline plan, students self manage their progress
Teacher facilitator
Quiz, homework
Check for individual student understanding
Pre-assigned homework in LMS
Personalized response
Use other materials in LMS

Evaluation Student performance

Teacher performance

Available through LMS, quiz, blog postings
Able to provide ongoing personalized feedback
Assessment results
Able to progressively self evaluate, more 
information to inform evaluation
Able to adjust LMS to cater for individual/cohort 
of students
Able to capture in LMS changes for future students
and thinking is space is made available

Reflection Reflection on teacher performance
What worked?
What didn’t?
Why?
Capturing for the future.

Captured in LMS on the run as changes or as notes
Items easily modified reducing preparation work 
for next time

New Comprehension What has been learnt from teaching the 
unit?
Student perspective
Teacher knowledge

About use of the LMS
Student participating
Student behavior
Shared with other teachers within and outside of 
school

Table 1 – Model of pedagogical reasoning with a non-technology and technology teaching examples

What is wrong with the Model of Pedagogical Reasoning and Action?

Our first contention is with Comprehension.  When Shulman wrote his original article he suggested that the
process begins with a text – for most subject areas that would be a textbook.  This was before the Internet, eBooks,
iPads and computers and the dissemination of pedagogical approaches or curriculum documents through websites
and emails.  For all teachers in our state education system (and mostly likely in many other countries) the documents
that explain the education goals and purposes and curriculum for each subject areas are available from websites,
some restricted and many with open access.  In this state system all teachers have been issued with laptop computers
to access these materials.  Now when a teacher starts a new unit they refer to the curriculum materials available via
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the national curriculum or C2C websites.  Not only do teachers need to comprehend their curriculum materials they
need  to  be  able  to  comprehend  the  use of  technology to access  them.   Comprehension  requires  technological
knowledge to be able to access, process and store the curriculum materials.

For this study evidence of transformation was gained from the video stimulated interviews and teachers
digital portfolios.  For the teachers that prepared a DPL, their responses and evidence was compiled before the
introduction  of  the  national  curriculum  while  their  video-stimulated  data  was  completed  after  the  national
curriculum was implemented.  In many cases the lessons that were videoed were duplicated across classrooms where
teachers had used the same materials to prepare lessons.  As there was a range of options in the C2C materials there
were subtle differences in how they were taught.  To the researcher it was interesting to visit different classrooms
and  seeing  the  same  content  taught  in  slightly  different  ways.   For  teachers  this  takes  away  most  of  the
transformation required as another teacher has comprehended and then transformed the materials for inclusion in the
C2C materials.  No teachers complained about the loss of ability to determine the teaching with many suggesting
that it made their teaching easier.  For new teachers or teachers not familiar to the content it would make their
teaching simpler but it totally relied on the teacher understanding their students. 

 There is some confusion in the process of evaluation where it  was suggested that it  should include a
teacher’s own evaluation of their performance.  Although reflection was included in the MPRA as a step for teachers
to review, reconstruct, reenact and critically analyze their performance (Shulman, 1987).  Reflection implies looking
back at the teaching and learning to reflect on what went well and what didn’t which is a more meaningful way for
teachers to review their performance but this is limited to their memory of what happened.  Evaluation could focus
more seriously at student results to understand what worked well and what didn’t by taking a detailed analytical look
at their outcomes to understand what concepts the students did not grasp.  As student results are entered and stored
in student management systems, using technology the teacher can extract results for analysis and to compare to
previous cohorts.  This could lead to the teacher to review their assessment and plans to ensure difficult concepts are
explained  in  a  manner for  the students.   Therefore  reflection becomes  the more personal  affective  review and
evaluation turns to a more analytical review of a teacher’s performance.

There is another process crossover that can cause confusion in Shulman’s original  MPRA.  This is the
similarity between reflection and new comprehension.  In the process of reflection the teacher would be describing
new understandings or comprehensions as part  of their reflection.   Each element of reflection would be a new
understanding different from what they knew before the lesson and if they are recalling it then there is something
that happened to trigger that recall.  It may have been a simple ‘aha’ moment or a student reaction that makes the
teacher think of changing their approach in the future.  Some recollections would simply mean asking the question
differently or allowing adequate time for students to respond to more important ideas about changing assessment
practices while observing students working in a group environment.  We are suggesting that reflection and new
comprehension are fundamentally the same. 

Conclusion

Initial findings from this research project that have been briefly discussed in this text of this paper but the
following major themes are postulated for the purpose of this paper.  First theme uncovered in this project is around
technology knowledge and if it should be added to the KBT as a new knowledge. Because of the proliferation of
technology  in  teaching,  classrooms  and  school,  maybe  the  knowledge  base  needs  to  be  extended  to  include
technology knowledge.  As the teachers in this study have highlighted the need of technology knowledge in order to
pedagogically reason.  The second theme is in relation to the MPRA as there is some contention if there is an
systematic order to pedagogical reasoning or if it should be revised.  Our first thoughts suggest that Instruction,
Evaluation, Reflection and New Comprehensions overlap significantly and have an in the classroom view in the
process of teaching and a differing outside of the classroom view.  Our final theme considers the use of a national
curriculum implemented in the form of C2C materials, in this case most of the pedagogical reasoning has been
performed by another teacher far away from the teacher, in our case on a special project team.  They have designed
the unit with links to technological resources that the teacher can chose to use.  With the implementation of the
national curriculum in our state, teachers were advised that they needed to use the C2C materials as part of teaching.
This research project coincidentally collected data before and after the implementation of the national curriculum
and so we have two views of teaching to analyze.  

Shulman  does  not  talk  about  outcome/output  of  pedagogical  reasoning  except  to  mention  that  “these
processes of transformation result in a plan, or a set of strategies, to present a lesson, unit or course” (Shulman,
1987, p. 19).  This is too general and needs to be more prescriptive to offer opportunities for pre-service teachers to
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enact and understand how to teach. This research project is attempting to refine Shulman’s Model of Pedagogical
Reasoning and Action in order to simplify it for use in teacher education.  A recommendation for teacher education
involves pre-service teacher digital portfolios.  When teacher education digital portfolios are constructed using a
professional standards framework without a focus of a story of evidence, they miss capturing elements of the pre-
service teachers pedagogical reasoning.  Using the DPL approach where evidence is captured in 2 or 3 stories (in a
structured  format)  with references  to the professional  standards would allow the reader  to  see evidence  of  the
development of their pedagogical reasoning.

Pedagogical reasoning is performed in the teacher’s head.  It is missing the student’s and their thoughts on
teaching and learning.  The more experienced teachers in this project showed multiple times where they had let the
students decide the topic and approach for learning.  As pedagogical reasoning is mainly performed outside of the
classroom and only used in the classroom when students are not engaged, students should be more involved in
deciding how they will learn and what would engage them in learning.  We are no the first to suggest the construct
of students pedagogical reasoning as Webb and Cox (2011; Webb & Cox, 2004) have previously included it in their
Framework for pedagogical practices relating to IT-use.

This paper has attempted to explain what we have initially learnt about pedagogical reasoning and why it
was important for it to be studied.  Shulman’s MPRA has been described with it considered to be a starting point
which will  be revised as part  of this study.   A brief example of pedagogical  reasoning was provided, with the
description of how each process was viewed and included were examples from this research project.  Finally we
have elaborated on what we think was wrong with Shulman’s Model of Pedagogical Reasoning and Action.  As we
have reached the maximum pages for our submission we leave you to ponder what our Model of Technological
Pedagogical Reasoning will be.  As we are in the final stages of this doctoral thesis project, stay tuned for the full
version to be presented at the SITE2015 conference.    

References

Erlandson, D. A. (1993). Doing naturalistic inquiry : a guide to methods. Newbury Park, Calif.: Sage.
Fitzpatrick, S., & Faux, R. (2002). An exploratory study of the implementation of an intetractive learning system in

two eighth grade mathematics classes. Paper presented at the Annual Meeting of the American Educational
Research Association, New Orleans, LA, April 1-5. 

Franklin, K., & Lowry,  C. (2001). Computer-mediated focus group sessions: naturalistic inquiry in a networked
environment. Qualitative Research, 1(2), 169-184. 

Livingston, P., & Lemelin, N. (2001). Doing Collaborative Museum Education Research: A Comparson of Findings
from Two Case Studies on Educational Delivery at a Canadian Science Centre .  Paper presented at the
Annual Meeting of the American Educational Research Association, Seattle, WA, April 10-14. 

Mishra, P., & Koehler, M. (2007). Technological Pedagogical Content Knowledge (TPCK): Confronting the Wicked
Problems of  Teaching with Technology. Paper presented at  the Society for  Information Technology &
Teacher Education International Conference 2007, San Antonio, Texas, USA.

Mortera-Gutoerrez, F., & Beatty, P. (2000). From Research to Practice in Distance Learnng Education: Strategies
for Fostering Faculty Development and Improving Instructional Practice. Paper presented at the Annual
Distance Education Conference, Austin, TX, January 25-28. 

Niess, M. L. (2015). Transforming Teachers’ Knowledge: Learning Trajectories for Advancing Teacher Education
for Teaching with Technology Technological Pedagogical Content Knowledge (pp. 19-37): Springer.

Ornstein, A. (1995). The new paradigm in research on teaching. The Educational Forum, 59(2), 124-129. 
Shulman, L. S. (1987). Knowledge and Teaching: Foundations of the New Reform. Harvard Educational Review,

57(1), 1-21. 
Shulman, L. S. (2012).  Pedagogical  Content Knowledge (PCK) Summit - Keynote Address - Dr Lee Shulman.

Retrieved 20/10/2014, from http://pcksummit.bscs.org/node/68
Webb, M. (2011). Changing models for researching pedagogy with information and communications technologies.

Journal of Computer Assisted Learning. doi: 10.1111/j.1365-2729.2011.00465.x
Webb,  M.,  & Cox,  M. (2004).  A review of  pedagogy related  to  information  and communications technology.

Technology, Pedagogy and Education, 13(3), 235-286. doi: 10.1080/14759390400200183
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.

-3425-

SITE 2015 - Las Vegas, NV, United States, March 1-6, 2015

http://pcksummit.bscs.org/node/68

	Are teachers lost in thought with technology? Moving from Pedagogical Reasoning to Technological Pedagogical Reasoning
	Introduction
	What is pedagogical reasoning?
	Why is pedagogical reasoning so important?
	The process of pedagogical reasoning
	What is Comprehension?
	What is Transformation?
	What is Instruction?
	What is Evaluation?
	What is Reflection?
	What is New Comprehensions?

	An example of pedagogical reasoning
	What is wrong with the Model of Pedagogical Reasoning and Action?
	Conclusion
	References



