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Introduction!
This session includes five empirical presentations that feature investigations undertaken to argue for and 
demonstrate practical applications of enhancing pre-service and in-service teachers’ knowledge of technology 
integration. The development of teachers’ Technological Pedagogical Content Knowledge (TPACK) framework is 
demonstrated through a variety of methodological approaches (e.g. ethnography), in varied contexts (e.g. online 
learning), and applied in varied applications of teaching and learning with technology (e.g. game-based learning).  
This spectrum of TPACK applications showcase what teachers’ knowledge of technology looks like in action, how 



it can be nurtured for novice and veteran teachers, and the impact context or the setting can have on their knowledge 
and skills as teachers who facilitate learning with technology.!
 !
Organization of the symposium!
This 120-minute session includes five empirical presentations (12-minutes each) that argue for and demonstrate the 
practical applications of TPACK. The session organizer, Dr. Mamta Shah will introduce the participants and their 
presentations in the first 10 minutes. This session includes five empirical presentations that focus on enhancing pre-
service and in-service teachers’ knowledge of technology integration- TPACK. We will begin with Dr. Michael 
Philips of Australia who will draw on an ethnographic study to reveal how the different factors within a context 
impact how a teachers knowledge and behavior are shaped. The next presentation will be made by Dr. Aaron 
Kessler and Mr. Joshua Rosenberg of United States who will a theory of action that could assist novice teachers’ 
preparation to plan instruction that integrates technology. Thereafter, Dr. Eric Poitras and Ms. Negar Fazeli will 
present an intelligent web browser that was designed to support pre-service teachers in designing lesson plans that 
implement technologies in the classroom.  These three presentations will be a part of the first hour of the 
symposium. The final 15 minutes of the first hour will be reserved for question and answers. In the second part of 
the symposium, we will then segue into a study by Drs. Mamta Shah and Aroutis Foster of United States. This 
presentation will discuss application of the Game Network Analysis framework for developing and assessing 
teachers’ knowledge of game-based learning among pre-service and in-service teachers. Finally, Ms. Amanda 
Barany, Drs. Mamta Shah and Aroutis Foster. 15 minutes will be reserved for question and answers. The final 15 
minutes of the second hour will provide time for closing remarks and an open discussion for this symposium with 
the audience pertaining to all the presentations made as part of the symposium.!
 !
Abstracts (in order of presentation)!
 !

TPACK, context and enactment: from episteme to phronesis!
Michael Phillips, Monash University, Australia!

 !
Technological, pedagogical and content knowledge (TPACK) developed following Shulman’s (1986) 
conceptualization of pedagogical content knowledge (PCK). While both PCK and TPACK have, in their own 
domains, significantly influenced the ways in which we now consider expert teacher knowledge, less attention has 
been given to the ways in which teachers apply this knowledge. While we have been promised much by the ‘state-
of-the-art’ examples offered by hardware and software manufacturers, political parties and examples from other 
disciplines such as business, the ‘state-of-the-actual’ application of digital technology in educational contexts is 
often quite pedestrian. This presentation challenges researchers and teachers to consider the interplay of micro-, 
meso- and macro- contextual factors on the way their TPACK is enacted in different classroom settings. In contrast 
to previous theoretical explanations of the possible influence of contextual factors on knowledge enactment and 
technology integration, this presentation draws on empirical data from an eight-month ethnographic investigation 
and details three situated processes through which teachers’ knowledge and behaviors are shaped. This examination 
unsettles assumptions of previous TPACK investigations that have attempted to measure current TPACK levels and 
retrospective changes in TPACK without considering the socially mediated context in which TPACK is enacted. 
Furthermore, this contribution to the symposium challenges us to conceptualize the ‘state-of the-actual’ in 
contemporary classrooms.!

How TPACK May Be Leveraged in Planning Instruction: A Theory of Action!
Aaron M. Kessler, Concordia University Chicago, USA!
Joshua M. Rosenberg, Michigan State University, USA!

 !



The work of preparing novice teachers to plan instruction that integrates technology, specific pedagogical 
approaches, and content is at the center of a wide swath of teacher education research. In this paper, we consider 
how the Technological Pedagogical Content Knowledge (TPACK) framework (Mishra & Koehler, 2006) can be 
used to hypothesize a theory of action related to supporting novice teachers’ planning of “high-cognitive demand” 
tasks (Cartier et al., 2013), especially in terms of recent reform efforts in science education. Specifically, we suggest 
that TPACK and Planning Routines (Kessler, 2015) are leveraged during the mental engineering of instruction. 
Further, we argue that this mental engineering of instruction can be developed and supported in novice teachers, 
helping to overcome some of the issues related to the impact of contextual factors often cited as a major reason for 
gaps in teacher enactment of reform-oriented instruction.!
!

Simulating Preservice Teachers’ Information-Seeking Behaviors While Learning with an Intelligent Web 
Browser!

!
Eric G. Poitras, University of Utah, United States of America!
Negar Fazeli, University of Utah, United States of America!

 !
Simulation-based methods allow researchers to reproduce and model how learners behave in order to improve the 
adaptive capabilities of open-ended learning environments (OELEs). This study demonstrates the use of simulated 
learners to evaluate a recommender system designed to support pre-service teachers’ information-seeking while 
navigating the web. The recommender system is embedded within an intelligent web browser called nBrowser. We 
expect that the algorithms that underlie the system recommendations can be optimized through a series of 
simulations, enabling teachers to become more efficient in finding information about novel educational 
technologies.    The log trace data of pre-service teachers designing lesson plans with nBrowser 
were examined to create a model of navigational behaviors. The model determined the behaviors of a 100 simulated 
learners in order to study the performance of the recommender system. In particular, a spreading activation 
algorithm that relies on a node-weighting scheme to update the database of online resources. The findings show that 
the system was 76% more likely to recommend the online resource that was pre-established as the most useful to 
task performance, rather than the comparison documents featured in the database. We discuss the broader 
implications of simulation-based methods for the design of web crawling and browsing solutions that support 
teachers in finding useful and relevant information about educational technologies, including game-based learning 
applications. !

The Process and Outcomes of Developing and Assessing Pre-Service and In-Service Teachers’ Knowledge of 
Game-Based Learning!

!
Mamta Shah, Drexel University, USA!

Aroutis Foster, Drexel University, USA!
 !
This mixed-methods study illustrates the application of Game Network Analysis (GaNA) to showcase how pre-
service and in-service teachers’ knowledge of game-based learning was developed and what it looked like through 
illustrative cases. We also describe the challenges teachers in respective contexts experienced in learning about 
game-based learning and implementing it.!
         Game Network Analysis (GaNA) was developed as a methodological process for game-based learning 
(Foster, 2012). Specifically, GaNA is a combination of analytical and pedagogical frameworks developed to aid 
teachers, researchers and designers in adopting game-based learning with an emphasis on game analysis and game 
integration, and consideration of conditions within their respective contexts. GaNA comprises of a repurposed 
Technological Pedagogical Content Knowledge (TPACK) framework (Foster, Mishra & Koehler, 2011) that 
provides an analytical lens for game selection and analysis in aiding teachers approach the game as a curriculum 
with constraints and affordances for technology, pedagogy, and content (Foster, 2012). It includes Play Curricular 



activity Reflection and Discussion (PCaRD) model that aids teachers in (a) the systematic incorporation of games in 
classrooms in order to flexibly accommodate challenges inherent in a typical school structure; (b) the design of 
learning environments where student engagement, teacher intervention, curricular inquiry are in synergy; and (c) 
overcoming limitations of the games being used (Foster & Shah, 2015b). Lastly, GaNA facilitates teachers in 
designing opportunities for inquiry, communication, construction, and expression to foster transformative learning 
experiences anchored in the game (Foster & Shah, 2015a). Thus, the framework includes a focus on the pedagogy 
and content of games as well as the process for employing game-based learning in classrooms such the role of 
teacher and students in a game-based classroom (Foster, 2012; Shah & Foster, 2015).!
         GaNA was implemented in two studies from 2012-2013. The first study involved working with an in-
service teacher to design and implement a game-based learning course in Systems Thinking for Upper Elementary 
and Middle School students at a suburban private school in Northeastern region of US. The second study involved 
working with 14 pre-service teachers enrolled in a special topics course focusing on the methods of game-based 
learning in a teacher education program at an urban private university in a Northeastern city in US.   !
Data was solicited using surveys, knowledge tests, interviews, observations, artifacts and focus group interviews to 
document the change in teachers’ knowledge of game-based learning as it related to their understanding and ability 
to analyze games, integrate them and consider the ecological conditions impacting the success of their projects 
(Foster & Shah, 2015b; Shah, 2015). Findings reveal the in-service teacher successfully supported students’ 
introductory knowledge of systems thinking by by designing a play-based curriculum anchored in a commercial 
entertainment game. Similarly, pre-service teachers explored games of multiple genres and used their knowledge of 
games and school context to design play-based lesson plans.  !
         GaNA may be beneficial for advancing the work of both teacher educators and game-based learning 
researchers in developing and assessing novice-expert teachers’ competence in adopting game-based learning.!
 !

Teacher development of technological, pedagogical and content knowledge (TPACK) around games for 
learning using an online forum!

!
Amanda Barany, Drexel University, USA!

Mamta Shah, Drexel University, USA!
Aroutis Foster, Drexel University, USA!

 !
As teachers increasingly report the use of games and game-based learning, struggles with the identification and 
selection of games relevant to their curricula remain as a barrier to game-based learning implementation (Takeuchi 
& Vaala, 2014). Research suggests that teacher development of game literacy skills is necessary for the meaningful 
implementation of game-based learning (Hanghoj, 2011). More specifically, the ability to assess a game for its 
technological, pedagogical, and content affordances and constraints may prove useful for educators as they seek to 
implement games that can best support their learning contexts and pedagogical needs (Foster, Mishra & Koehler, 
2011).!

This work offers an exploratory analysis of a unique online forum designed to support teachers as they 
develop game literacy skills: an online web resource populated by teachers as they explore game-based learning in a 
Master’s program in Learning Technologies. The ‘Learning in Game-Based Environments Web-Resource’ provides 
a forum for teachers to share and explore existing games for learning, as well as game-related news articles and 
media sources, videos about digital media, and chat discussions on play and learning. Information on the resource is 
updated regularly by students, and remains available to them even after completion of their Master’s courses. !

Approximately 223 posts have been uploaded to the web resource, made primarily by in-service teachers 
from September 2010-November 2015. The teachers received instruction as part of their program on the 
Technological, Pedagogical Content Knowledge (TPACK) Framework, with the expectation being that they might 
use the framework analytically to explore the technological, pedagogical, and content affordances of games (Foster 
et al., 2011).!



This work offers a descriptive analysis of a randomly sampled subset of posts to identify themes, group 
trends, and descriptive statistics, to present a global picture of the web resource and corresponding teacher activities. 
In addition, two students who created 2 or more posts were purposively sampled, and their posts were analyzed 
chronologically to explore individual changes in reporting of TPACK information about games. These in-depth 
cases allowed for the investigation of in-service teachers’ emerging competence using TPACK for game analysis.!
The symposium presentation will explore preliminary findings for the sampled group, as well as detailing of the 
individual illustrative cases. Discussion will conclude with directions for future research to further support teachers' 
developing competence in game-based learning.!
!
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