
Foreword

Digital devices and educational technology are more prevalent than ever in 
all educational settings from Kindergarten through university levels (New 
Media Consortium, 2017). In the past decade, educational technology experts 
have posited that teachers who effectively teach with technology possess a 
Technological Pedagogical Content Knowledge (TPACK; Mishra & Koehler, 
2006; Niess, 2005), which reflects a nuanced balance of knowledge and skills 
related to the use of technology, with related pedagogies, and in the context 
of teaching specific content. The TPACK framework has been used to design 
professional development experiences for teachers as well as a construct 
by which to examine teachers’ knowledge as enacted during professional 
development as well as in their own classroom (Niess et al., 2009; Polly, 
2011; Polly & Orrill, 2016a).

The TPACK construct extends to all aspects of teaching with technology. 
This book and its balanced focus on online professional learning experiences 
as well as the systematic design of technology-rich instruction have potential 
to contribute to what we know about how to best develop and support 
teachers’ TPACK. Specifically, this book addresses a need in the research 
base, in that it features multiple conceptual chapters and research studies 
related to supporting teachers’ use of technology-rich teaching and learning 
in mathematics, science and STEM education. This current book reflects a 
healthy balance of chapters that provide theoretical underpinnings for this 
work, empirical studies, and constructive reflections of the featured graduate 
program’s design and impact on teachers and student learning.

The intersection of knowledge-of-practice and TPACK which led to the 
novel idea of TPACK-of-practice is one that should continue to be examined 
further by scholars. It is intuitive to think that a construct such as TPACK 
should be related to and embedded in practice, but more work is needed to 
empirically determine what is meant by TPACK-of-practice, and how teachers’ 
and pre-service teachers’ TPACK-of-practice influences how they choose to 
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use technology to support teaching and learning. More so, there is a need 
to extend this work to examine how these choices impact not only teachers’ 
instructional decisions and how they teach, but also how these influence 
students’ learning outcomes.

One important aspect of this work is that the chapters include a wide variety 
of stakeholders and participants in the development of teachers’ TPACK. 
This includes education faculty, STEM content faculty, inservice teachers, 
teacher leaders, and school administrators. This text focuses on two unique 
much-needed areas: online learning and instructional design. Opportunities 
for teachers to participate in online professional development continue to 
increase with teachers able to complete a wide variety of courses, modules, 
and certificate programs (Darling-Hammond, Hyler, & Gardner, 2017). 
Research related to online professional development to develop TPACK is 
needed. This book extends the work of TPACK in needed areas through the 
establishment of an empirically-based online learning trajectory featured in 
Chapter 3. The framework provides structure and details on how to best use 
online learning experiences to support teachers’ development of TPACK 
and skills.

Since the seminal work of Gagne (1985), there has been attention on 
instructional design and how instructional segments and learning experiences 
are designed and developed. In order for online professional development to 
be effective there is a need for instruction to be based off theory and research 
(Darling-Hammond et al., 2017). In this book, various chapters showcase 
the instructional design of professional learning opportunities that is based 
on theory and research about how teachers learn and how to best support 
teachers’ development of TPACK.

In the digital age where technology access is at an all-time high, a book 
like this is a valuable contribution as educational leaders, professional 
development designers and facilitators, and teacher educators consider ways to 
support teachers’ development of TPACK. Through the vehicles of on online 
learning and aspects of instructional design, this book provides insight into 
empirical studies and theoretical constructs related to developing teachers’ 
TPACK related to mathematics, science, and STEM education.

Drew Polly
University of North Carolina at Charlotte, USA
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