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:..-..‘m pedagogical affordances and constraints, and in that sense the TPCK
!ax}:mcwnrk can be applied to any technology, as the range of examples used in
this chapter, from whiteboard to wikis, testifies. Thus, teacher-training pro-
grams may seek to develop TPCK in a gradual and spiral-like manner, begin-
ning possibly with more standard and familiar technologies (areas in which
teachers may already have developed TPCK), and méving on to more
advanced or non-familiar technological solutions.

The ieed for a greater emphasis on the demands of subject matter

This is thc.* main theme of this book, and one that is highlighted in every
chapter of this volume. Instead of applying technological tools to every
content arca unitormly, teachers should come to understand that the variou;;
affordances and constraints of technology differ by curricular subject-matter
cnnt.cn( or pedagogical approach. For example, a teacher interested in inte-
grating technology into history education may consider the use of primary
sources available on the Internet, while another may choose to have students
develop hypertexts that focus on the inter-linked cause—effect relationships
between historical events. A mathematics teacher may focus on the represen-

tational capabilities of technology (graphs, symbols, etc.), or on different
methods of proof.

Practice (in curriculum design and teaching) is an important route to learning

It is not always the case that conceptual learning precedes the ability to apply
that knowledge to practice. Learning in complex and ill-structured dnmainls
often happens best through working through problems or cases (Shulman
_1986: Williams, 1992)—that is, warking with the wicked problems posed b\!’
Integrating technology intv effective practice. When designers tackle these
problems, their solutions are generative, in that each solution leads to newer
knowledge, and unintended consequences, which are likely to lead to further
wicked problems. The learning of new concepts and their inter-relationships
comes from practice; not the rote application of general principles. Teacher
‘ec‘iucators must find ways to provide preservice teachers multiple opportun-
Ities to work through these problems of practice before they enter their first
classrooms, whether by internships, case-studies (traditim;al or video), or
ijhie_m—based learning scenarios. This is much easier said than done, and) the
1ssues/concerns in this domain are discussed in Chapter 11 by Niess.

Context is important to learning and situating teacher knowledge

Because teaching is a complex and ill-structured problem, there are few—
perhaps no—geueral principles that apply in every situation, In short, context
matters. Solutions to “wicked problems” require nuanced understanding that
goes beyond the general principles of content, technology, and pedagogy. A
deep u anding of the interactions : ies of o
p understanding of the interactions among these bodies of knowledge, and
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how they are bound in particular contexts (including knowledge of particular
students, school social networks, parental concerns, etc.}, imparts the kind ot
flexibility teachers need in order to succeed. [n viewing teachers as curriculum
designers, we acknowledge that they actively adapt to multiple contexts and
changing conditions, rather than trying to apply general approaches. Chapters
11 and 12 by Niess and Harris, respectively, investigate the implications of
viewing the TPCK framework through the lens of teachers as curriculum

designers.

Conclusion

In his book Life in the Classroom (1968], Philip Jackson reported the results of
one of the first studies that attempted to describe and understand the mental
constructs and processes that underlic teacher behavior. In representing the
full complexity of the teacher’s task, Jackson made conceptual distinctions
that fit the tcacher’s trame ot reference—for instance, the preactive and the
interactive stages of teaching—and drew attention to the importance of
describing the thought processes and planning strategies of teachers (the so-
called “hidden side of teaching”) in an attempt to develop a more complete
understanding of classroom processes. Jackson's pioncering work led to a
flurry of research studies that focused attention on teachers’ thinking and
decision-making processes (Clark & Peterson, 1986), a line of research that
hopes to “understand and explain how and why the observable activities of
teachers’ professional lives take on the forms and functions they do™ (p. 2351
A major goal of this research was to understand the relationships between two
key domains: teacher thought processes; and teachers’ actions and their
observable effects. In this manner we sec the current work—this chapter as
well as the others in this book—as extending this tradition of research and
scholarship. We need to develop better techniques for discovering and
describing how knowledge is implemented and instantiated in practice, and,
just as importantly, how the act of doing influences the nature of knowledge
itself. The “knowledge as design™ notion has at its heart this interactive, bi-
directional relationship between thought and action, embedded within ill-
structured, complex contexts.

Reitman (1965) described ill-defined or ill-structured problems as those
“whose definition included one or more parameters, the values of which are
left unspecified” (p. 112). The classic example he gave was the problem of
composing a fugue, which in its simplest form has just one requirement: that
of having the quality of “fugueness.” Of course, this requirement also contains
within itself a range of cultural, technical, historical, and psychological values
and constraints—its “context,” as it were. We particularly like this example as
an analogy to instruction, because teaching is similar to creating. original
music of multiple genres, not only fugues, and represents one of the highest
forms of human achievement, which requires the creative dovetailing and
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melding of both technical and aesthetic skills. The TPCK framework offers
insight, we hope, into how the myriad complexities and tensions of teaching
and learning can be brought together to mutually develop teachers” and stu-

dents” knowledge.
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- There dre two reasons to include both older and newer technologies in our definition.
First, the

distinction between older and newer technologies is fuzzy. Given the rapid rate
of technology change, it is difficult to pinpoint exact
lagy woes from being “new” o “old.” Second,
side i today’s world. the MP3 Player and the radio, whiteboards and web-based learning
management svstems (LMS] Any framework that considers technology ntegration i
teachmg needs to secept and consider how these difterent technologics work together in

at what point a particular techno-

ide variety of technologies exist side-by-

s of course is net to sav that all technologics are the same «clearly
ifferences between analog and digital technologies, as described else-
where in this chapter) but rather that our tramework can (and does) accommaodate a

today's assroom, T
there are signihcant d

range of technologies.

AT 4 of TPCK tthough ot the term® has been around for a while. A precursor to the

mention ot the triad of content, theory (as opposed to pedagoay,
and technology in Mis (1998], though within the context of educational software
design. A more specific focus wa
empted the current diagrammatic conceptualization of TPCK. Keating and Evans (20013
and Zhao 20037 describe TPCK as well, while other authors have discussed similar

Pierson 11999, 20011 whose work almost exactly pre-

ideas, though often under different labeling schemes. These include inregr
tGunter & Baumbach, 2004 };

nd Franklin, 2004 Irving: 20061, Others who have

demonstrated & sensitivity ta the relationships between content, pedagogy, and techno-
include Hughes (2004, MeCrory (2004}, Margerum-Leys and Marx (20021, Niess
20051, and Stough and Connell (20061, Onr conception of TPCK has developed over
time through a series of publications and presentations fe.g., Kochler, Mishra, Hershey,
& Peruski, 20045 Koehler & Mishra, 200534, 2005b: Koehler, Mishra, & Yahva. 2007,
Mishra & Koehler, 2003, 20060; Mishra, Kochler, Hershev, & Peruski, 20021, the most
fefinitive one of which is Mishra and Kochler (2006, An updated reference fist is main-
http:/fwwwtpek.org,

fogy

ti
Lo the risk o sounding outdated i a few years (months?} we argue that, at this time,
knowledge of technology would include 4 basic understanding of the full range of digital
hiologies tvideo, Internet, computers, peripheral dev

s, etc.) and commonplace edu-

cational technologies such as print media and overhead projecrors. It alse includes the
ability to use important and relevant software tools (including word processing. email. and
spreadsheets]. Increasingly, knowledge o technologs has come to include newer technolo-
gies made popular through the advancement of the Internet and gaming rechnologes. For
instance knowledge of blogs and wikis, podeasting and taggingisocial bookmarking. video
games and simulations are increasingly becoming s part of the technologies that teachers
necd to be familiar with,

5. Though physics and mathematics approach simulation from somewhat oppoesite direc-

tions, physics from the side of grounded experimentation and mathemarics from a more

act axiomatic method, it is interesting to note that they both “meet” in the re

virtual.

abs
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6. Community-devcloped hypertexts, such s Wikipedia, have quicklv developed a1 i
hyper-linked corpus of intormation by stmultancoush circumventi

of

the bottlened

the traditional approach ithe restricted subject-matter focus and a li

tited set of experts

who could author the textl. Tolksonomies also expand the development of hvpertests

through collaborative, open-ended categorization schemes for web pages, online photo
graphs, and web links. Folksonomics can be best understood by comparmg thei with tax-
onomies {such as the Dewey Decimal Svstem or Linne
Wt fe
vocabularies™ that other users have to conform to. A folksonomy, on the o
unsystematic, emergent, bottom-up categorization scheme in which the mam users

W1 system for categorizing |

creatures). Taxonomies are often developed by ase “experts.”and have “controllied
1y isan
the

authors of the labeling systeni. As must be obvious, tolkonomies are often chaotic ar

idiosyncratic. Folksonomies are inherently open-ended and can theretore respond quickiv
to changes and innovations in the wav users categorize Internet content (Wikipedia

he word “curriculum™ has a complex and tangled dennitional historv. Traditionally,

teachers have come to be seen as separate from curriculum. and various programs fauch as
programmed instruction, teaching machines, compute

the vears, attempted to limit the teacher’s role in curri

wssisted learning. ete have, over
lum development. However, it has

become clear that teacher-proof curricula do not do justice to the teacher agency or the

realities of classrooms. Our definition of curriculum is consistent with Clandi and
Connelly's 11992} view that the teacher is an integral part of the curriculum constructed

and enacted in classrooms,

8. The word bricolage comes from the French bricofenr, which 15 narmally trans as
“handyman” or “tinkerer.” The pedagogic sense of the word was introduced by Papert
[1980] and then again in Turkle and Papert (19923, based onan carlier use by Levi-Stra

1962). The idea here is that there are two fundamentally difterent wavs of approacimg s
problem. The “engincering” way involves making carcful plans and writing cvervihing
down in full detail ahead of time, while the way of the bricaferr is that of domyg the best
with what is at hand, under existing constraints and within extant contexts. This dea is
also close to that of Simon’s (19571 idea of satisficing as being the goal of design,
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