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ABSTRACT

Mixing the emic and etic perspectives: A study exiplg development of fixed-answer

guestions to measure in-service teachers’ techimalbgedagogical content knowledge

by

M. Brooke Robertshaw, Doctor of Philosophy

Utah State University, 2013
Major Professor: Mimi Recker
Department: Instructional Technology & Learningeuies

Using a sequential mixed-method methodology,digsertation study set out to

understand the emic and etic perspectives of tbevkadge encompassed in the
technological pedagogical content knowledge (TPA@&nework and to develop fixed-
answer questions based on that knowledge. Wheke thave been many studies
examining ways to measure TPACK in in-service aredgervice teachers, very few have
addressed measuring TPACK using fixed-answer questiThrough the use of the
mixed-methods, a snapshot of the emic (inside)eticdoutside) perspectives on the
TPACK framework was obtained. This study usedcagagroup with in-service teachers
(emic perspective) and interviews with teacher athrs (etic perspective) to understand
the kind of knowledge attributed to the TPACK framoek. Six themes were derived
from the focus group and interviews, from whichfikéd-answer questions were

developed. Those six themes included such issuascss to technology, the use of



Vv
technology for solid teaching and learning purppaesd passive versus active learning

when using technology. Following best practicks,dleven questions included a
scenario that gave context to the questions askedhe answers provided. In-service
teachers reviewed the items to assure that theidayggand context were appropriate to
classroom practice. Four experts on the TPACK é&waork reviewed the items for face
validity. Across the experts six of the eleven isewere rated as valid. Although only the
experts saw a small number of items as valid,stidy indicates that this kind of
measurement for the TPACK framework may be possible

(190 pages)
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PUBLIC ABSTRACT

Mixing the emic and etic perspectives: A study exiplg development of fixed-answer

guestions to measure in-service teachers’ techimalbgedagogical content knowledge

by

M. Brooke Robertshaw
2013

The purpose of this dissertation study was to ldgviexed-answer questions to
measure teachers' technological pedagogical coktemtledge when teaching with
online learning resources. Technological pedagbgiontent knowledge (TPACK) is a
framework to describe the kind of knowledge thatteers use when they are teaching
with technology. Online learning resources incltebd, video, images, and interactive
websites that teachers can use to help teach subgter to their students. Fixed-
answer questions are the kinds of questions fonngtandardized tests like the SAT, and
tests that K-12 students take as a part of stateational testing. Many measures have
been developed to measure TPACK in in-service aedervice teachers, but only a few
researchers have used multiple choice and rankpeduestions.

To develop the questions, this dissertation stigd a mixed methods approach.
Mixed methods allow a researcher to use differamdscof ways to investigate
knowledge. This dissertation had two phases, eagipleted as a stand-alone study. The
first phase of this dissertation used a qualitatéaghodology and the second phase used

a mixed methods approach, with quantitative bemegarimary investigative method,
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whereas qualitative was used to reinforce and fuistber information about the

guantitative findings.

This dissertation study used two sequential rebegainases. The first phase
included a focus group with in-service teachersiatetviews with three teacher
educators. The data were then analyzed, usinigtiseof the TPACK framework, and six
themes were found. These themes included suchstlaim access to technology, using
active and passive forms of teaching when teackitigtechnology, and using online
learning resources for purposeful teaching andiegr

Based on the themes derived in phase one, eltaras were written during phase
two of this study. Those eleven items were set¢dchers to make sure the language
was written in a way that they could understana iféms were then sent to experts in
the TPACK framework to evaluate how much they mea3®ACK in teachers. Out of
the eleven items, six were deemed valid by alhefraters.

Although this study did not show validity for alleven items, it does indicate
promise in this kind of measurement for TPACKislstandard practice for more than
one round of examination by experts to take plgnéng the measurement developer a
chance to rewrite items. Given more rounds of tggland reviews by experts, it is

likely that these eleven items could eventuallybet tested with teachers.
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CHAPTER |

INTRODUCTION

The life of the 21 Century student in the United States is becomingem
centered on the digital world for social interanBand information retrieval (Greenhow,
Robelia, & Hughes, 2009). The same digital, onlimerld that is transforming their
social lives has the potential to also transforeirteducation, giving them access to other
learners beyond their community along with realetidata to solve problems (CRA,
2005; Dede, 2007; Greenhow, et al., 2009; Hans€adson, 2006). These same digital
resources can bring students to the center olictsbn, since they are adaptable to the
needs of each individual classroom and individuadients (Dede, 2001; Hansen &
Carlson, 2006).

While 2T century students are adapting to a digital warddies show their
abilities lacking in use of online technology fafarmation retrieval and learning
compared to their abilities to use the same teduyyolor social purposes (Druin, 2009).
In order for students to learn how to use onlirgatdi technologies for learning, their
teachers must first know how to use these techmedd@ruin, 2009). Though teachers
view digital resources as being important, theyeg@iently use them as instructional
tools (Netday, 2001; Bebell, Russell, & O’'Dwyer020, mostly due to lack of ability to
do so (Hansen & Carlson, 2006).

The process of learning how to use technologyastigng and learning contexts
calls for teachers to learn howitworporate the technology into their teaching prees,

not just how to learn the technolo@yarris & Hofer, 2009; Mishra & Koehler, 2006;



Niess, 2012). Pedagogical content knowledge (HEK)e kind of knowledge that
teachers use when they are teaching a particutdeico(Shulman, 1986). When teachers
do not integrate technology into their PCK, thegsmut on the innovative ways digital
resources could enrich student learning, since téegrt to their conventional teaching
practices (Cuban, 2001; Hansen & Carlson, 2006s3\é al., 2009).

The challenge before researchers and teacher edsicato develop new ways to
help teachers to become more comfortable with sleeafi technology in their classrooms
(Pea et al., 2008). Shulman's (1986) initial dpsion of PCK included media, but it was
unlikely that he could imagine the impact of digtechnologies in the classroom. In
order to overcome this potential oversight in P@&earchers began investigating
technology use in teaching and learning throughehg of PCK (Margerum-Leys &
Marx, 2002; Pierson, 2001). The new descriptioRGK included terms such as
pedagogical content knowledge of technology (Margeteys & Marx, 2002). This
body of research resulted a new framework for deisgy the kind of knowledge that
researchers should aim to develop in teachersntdotjical pedagogical content
knowledge (TPACK) (Keating & Evans, 2001; Mishra&k&ehler, 2006; Pierson, 2001).

TPACK is an extension of PCK in that it incorposatechnology into
pedagogical content practices beyond merely knoWwow to use the technology, but
how to use it for teaching, for representing copjtand for teaching content with digital
technologies (Graham, 2011; Koehler, Shin & Misi2@1.2; Mishra & Koehler, 2006;
Niess, 2005; Niess 2012). Itis complex in botbcdtre and in definition. In structure,
TPACK extends PCK from three different kinds of Wwhedge to seven. Although many

scholars outside the TPACK community rely on theivia and Koehler (2006) definition
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of the framework (Manfra & Hammond, 2006; Tee & |.2811; Ward & Benson, 2010),

those directly investigating the framework diffartheir definitions (Cox, 2008; Graham;
Guzey & Roehrig, 2009) and even across their owrk\@©ox, 2008; Koehler & Mishra,
2005a; Mishra & Koehler, 2006).

As work is ongoing to define what TPAGK work towards understanding how
teachers and educators are developing this knowledgroceeding. This work is needed
because as Ball, Thames, and Phelps (2008) stwaitbout work to empirically test for
PCK, it remains simply a hypothesis. Understandiogy TPACK develops has proven
to be difficult (Cox, 2008; Graham et al., 2009;shiia & Koehler, 2006; Mishra &
Koehler, 2012) and this difficulty has not beenitad to TPACK. Researchers who have
been investigating PCK describe problems in idgmif what PCK is (Graham, 2011;
Hill, Ball, & Schilling, 2008), and how to develdpst items to measure it (Carlson, 1990;
Graham; Rowan et al., 2001). In measuring TPAGKwork is confounded by the
added complexity of the framework (Graham, 2009) #we lack of agreement in how to
define the framework (Cox, 2008; Graham, 2009).

While measuring TPACK is proving to be difficutbany different ways have
been used to measure it. Researchers have hegligy on self-report measures, open-
ended questionnaires, performance assessmentsjeate and observations to try to
describe teachers’ TPACK over time or at a snapshiiine (Koehler et al., 2012). Some
research has begun to explore the use of fixed-@nguestions in order to measure
TPACK (Barrett, 2010; Koehler et al., 2012), buhttoued work is needed in this area.

The goal of the study presented in this disseratias to further research of

development of fixed-answer questions to measuP&CKPin the technological context
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of online learning resources. This dissertatiogitethe process of developing these

fixed-answer questions through work to understastti the emic and etic perspectives of
TPACK. The emic perspective comes from within Hure or context and the etic
perspective looks at a culture or a context froendhtside (Onwuegbuzie, Bustamante,
& Nelson, 2010). In the case of this dissertatiank, the emic perspective seeks to
understand the in-service teacher, whereas th@etspective seeks to understand the
teacher educator and researcher. In the cont&®ACK and developing items to
measure it, both perspectives are vital becaugeitterweave as the teacher is building
her knowledge, one source being the teacher educBbooughout this dissertation the
two positions stay the same; the difference is witlom this researcher sides when
considering a particular issue within TPACK.

The dissertation study to be presented followeelcaential mixed method
designed to get a snapshot of the emic and etgppetives on knowledge, behaviors,
and attitudes about teaching with technology aitat) to the TPACK framework.

The second chapter of this study is the literatevéew. The main purpose is to
examine how scholars conceptualize the TPACK fraamkyand its constituent parts.
This includes high level descriptions as well adssion of specific knowledge,
behaviors, and attitudes attributed to TPACK, PGiKde it is a part of TPACK) and the
constitutive parts that make up the entire framé&wdarhe literature review also addresses
previous measures created to measure TPACK andloesa developmental framework
for TPACK development in mathematics. Finallyaddresses issues with self-report
surveys and a review of relevant mixed methodsalitee.

Phase one of the study (chapter three) is a gtraditeavestigation which aimed
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to understand the emic and etic perspectives dfribevledge used, behavior exhibited,

and attitudes about teaching with technology aspeapo the TPACK. In order to
understand these different perspectives, a foauspgwvas held with three in-service
teachers and interviews were held with three taagthecators, specifically teacher
educators who had previously taught in a K-12 ctas®s. This phase aimed to answer
the following questions using the TPACK framewaoskilae analytic lens:
1. How do teachers and teacher educators describediecdy knowledge when
applied to a teaching and learning context?
2. How do teachers describe their current technol@agyhehaviors in a teaching and
learning context?
3. What do teacher educators convey about technolsgyrua teaching and
learning context to pre-service teachers?
4. What attitudes to teacher educators hold aboutiskeof technology in a teaching
and learning context?

Phase two of this study (chapter four) was basetthe findings from phase one, as
well as information gathered in the literature esvi Fixed-answer questions were
developed around the themes derived from phasamhéncluded behaviors, attitudes,
and knowledge derived from the literature. Aftez ttems were developed, they were
first sent to expert teachers to check that thastdeveloped were aligned to practice
and written in a language that made sense to teachlidey were then sent to experts in
TPACK for a face validity examination. Based oa feedback given by the reviewers,
the items were revised. This phase aimed to anthedollowing question:

1. What is the face validity of the items developed?
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This question was answered through a sequentiadnixethod investigation,

focusing mainly on the quantitative findings, argihg a more informal qualitative
investigation than found in phase one.

The conclusion of this dissertation (chapter fisejnmarizes the findings from
phase one and phase two. It also addresses ghithtibns which include in phase one
of this dissertation study not having reached datkection saturation; not having a
more diverse sample of participants, and not haamgher researcher examine samples
of the data to see if s/he would come up with sintihemes as the researcher did. In
phase two limitations include not providing facdidity raters with rating of the
answers to choose from or rank the items develdp@dng face validity raters with
very different levels of experience with the TPAG@KEmMework; and not revising items
and doing at least one additional round of facalitglratings. This last limitation leads
directly into a recommendation for future researdat the items should be revised
and re-reviewed and eventually piloted. Finallh@ugh this study did not finish with
a set of valid items to be tested, the feedbadkwha provided shows that, with more

work, there is promise with this kind of measuretr@iT PACK.



CHAPTER Il

LITERATURE REVIEW

This primary purpose of this literature reviewasdescribe how scholars define
technological pedagogical content knowledge. Tgkides an understanding of how its
predecessor, pedagogical content knowledge, igidledc It also includes a description
of specific behaviors and knowledge ascribed toTRANd its constituent parts. Other
objectives in this literature review are to addresissue of TPACK being a
transformative or integrative form of knowledgesdebe criticisms of TPACK; and
discuss ways that the framework has been meastiedlly, to give light to the
methodology of this study the following are addegssssues with self-report measures,
and the use of mixed methods in instrument devedsppm

Eighty-five primary source articles written betwekv7 and 2011 were found to
be useful for the purposes of this study, usingdiewing descriptors: pedagogical
content knowledge, technological pedagogical cdrikeowledge, measuring
technological pedagogical content knowledge, méagyredagogical content
knowledge, technological pedagogical content kndggemeasurements, pedagogical
content knowledge measurements, self-report inaoug mixed methodology, and
mixed-methods for instrument development. Theladiwere located through different
databases and search engines including Google,|&8aofolar, Digital Dissertations,
and Education Full Text.

Articles included in this review include those that

e describe the characteristics of technological pedagl content knowledge and



its constituent constructs — pedagogical contentWadge, technological
knowledge, pedagogical knowledge, content knowletiinological content
knowledge, and technological pedagogical knowledge;

e describe in-service and pre-service teachers’ dpweént of PCK and TPACK
and how that development is measured,;

e describe different measures of PCK, TPACK and tbenstituent constructs;

e use the mathematics developmental framework créatddless et al. (2009).

e address issues with self-report instruments;

e describe how a mixed-method paradigm is differemfqualitative or
guantitative research paradigms; and

e describe the use of mixed-methodologies for insemindevelopment.

Pedagogical Content Knowledge

Pedagogical content knowledge (PCK), the consthattTPACK is built upon,
was initially described as knowledge that goes hdye particular subject knowledge and
extends into a particular form of knowledge thanigst germane to teaching content
(Shulman, 1986). Itis made up of content knowéedgd pedagogical knowledge.
When these are combined they transform into pedeglogpntent knowledge (Shulman).

Content knowledge (CK) is expert knowledge of gettarea (Forbes, 2007), or
the kind of knowledge held by a research scientistubject matter expert in the field
(Baxter & Lederman, 1999; Shulman, 1986). It iswitedge of facts, concepts and
procedures of subject matter along with how theyaaganized and connected (Harris,

Mishra & Koehler, 2007; Koehler & Mishra, 2005a;eL& Tsai, 2008; Mishra &
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Koehler, 2006; Shin et al., 2009; Shulman; Valtoi'woff, & Kukkonen, 2006). CK is

knowledge of the kind of inquiry that takes plagéhin a particular field of studyHarris
et al., 2007, Mishra & Koehler 2006; Valtonen ef 2006).

Pedagogical knowledge (PK) is the knowledge, behad practices held by
educators about teaching and learning (Forbes &9p2007; Mishra & Koehler, 2006).
PK encompasses knowledge of students and how tresgract knowledge, classroom
management techniques, creating and implementgsgteplans, organizing a classroom
during instruction, and evaluating student learr(iBgxter & Lederman, 1999; Harris et
al., 2008; Koehler & Mishra, 2005a; Mishra & Koehl2006; Shin, et al., 2009;
Shulman, 1986; Valtonen et al., 2006).

Pedagogical content knowledge is a kind of knowdeidigteaching (Carlson,
1990; Lee & Tsai, 2008; Rowan et al., 2001; Shulmi®86; Valtonen et al., 2006). Itis
a highly contextualized form of knowledge (LougraMulhall & Berry, 2004; Mishra &
Koehler, 2006; Rowan et al.; Shulman, 1986) thelutes knowledge of students and the
school environment (Komfrey & Renfrow, 1991; Niessl., 2009; Shin et al., 2009; van
Driel, de Jong, & Verloop, 2002).

PCK is an understanding of how content and pedagoglinked together, and
what makes learning different subject areas easlffosult (Harris, Mishra & Koehler,
2008; Hill et al., 2008; Shulman, 1986; Valtonemlet 2006; van Driel et al., 2002). It
includes understanding of the kinds of content-gjpeexamples used to represent
specific topics (Baxter & Lederman, 1999; Shulmi®86). A teacher with PCK knows
what teaching methodologies are best to teachrdiffesubject matter, how subject

matter can be rearranged for different teachinghodg (Graham et al., 2009; Lee & Tsali,
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2008; Mishra & Koehler, 2006; Shin et al., 2009 \&2riel et al., 2002) and the

preconceptions, misconceptions and knowledge stad@ve about a particular content
area (Graham et al.; Hill et al., 2006; Niess gt20l09; Rowan et al., 2009; van Driel et
al., 2002).

Pedagogical content knowledge extends beyond besitiing methods and
subject matter, including knowledge of behavior aggment techniques (van Driel et
al., 2002); knowledge of schools (Niess et al.,28@n Driel et al., 2002); assessment
techniques (Harris et al., 2007; Komfrey & Renfrd®91); knowing how to
communicate with learners (Komfrey & Renfrow, 19%dnd conditions that promote
learning (Harris et al., 2007). Lastly, in ordettave PCK a teacher must have a “deeply
principled conceptual knowledge of the contentn(\xiel et al., 2002, p. 680).

Finally, PCK is embedded in context. Scholars hdefened context as being the
environment within which teaching occurs (KomfreyR&nfrow, 1991); the community
environment in which the school lies, and the esvinent of the particular school district
in which the teacher is situated (Ball et al., 2088ulman, 1986; Veal & MaKinster,

1999).

Constituent Parts of PCK and TPACK

The TPACKframework which could be a considered &2®&ntury extension of
PCK, constitutes four constructs beyond PK, CK B@d: technology knowledge (TK),
technological content knowledge (TCK), technologpeedagogical knowledge (TPK),
and technological pedagogical content knowledg& Qo).

Technology knowledge (TK) is knowledge of techmpl@ccess and operation
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(Forbes & Davis, 2007). It encompasses knowleddmith computer and internet

technologies, what it takes to operate a partideletnnology, and knowledge of standard
technologies such as chalkboards and books (Ko&hldishra, 2005a; Lee & Tsai,
2008; Mishra & Koehler, 2006). TK is constantlyadlging, and extends beyond the
fundamentals of using technology. TK also include® technology can work in our
daily lives (Harris et al., 2008). Having TK eneblteachers to use, apply, and adapt to
changing technologies (Shin et al., 2009). La3t§represents the kind of knowledge
that was the early focus of using technology indlassroom (Graham, et al., 2009).
Currently debate prevails about how to define hebtbgy as encompassed in the
TPACK framework. In their seminal work, Mishra akdehler (2006) defined
technology as being any media in the classroonulnsm (1986) considers the use of
media, such as visual materials, software and aflhgsroom tools included in the arena
of “curricular knowledge.” Graham (2011) made thectal point that TPACK scholars
need to define technology as something beyond Sinkéndefinition, otherwise there is
no need to extend the PCK framework. This dissertaligns with Graham (2011) and
Cox’s (2008) definitions of technology, in thatdtemerging technology that has not
become “invisible” (e.g. whiteboards & chalkboartis}he classroom teacher.
Technological pedagogical knowledge (TPK) is ateesion of PK and TK.
Teachers with TPK understand how technology imp@etshing in ways that are non-
content specific (Graham et al., 2009). TPK iswiealge of how different technologies
can be used in teaching, how teaching may changeemult of using technology, and
how technological strategies can impact meetingdagogical goal (Harris et al., 2008;

Koehler & Mishra, 2005a; Mishra & Koehler, 2006;iisbkt al., 2009). It is also knowing
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the pedagogical constraints of different technaegind how different technologies can

be repurposed for teaching and learning (Harred.e2008).

Technological content knowledge (TCK) is an extem®f CK & TK. TCK is
knowing how technology can transform and create megerstandings of a specific
content area (Graham, et al. 2009; Harris et @D82Koehler & Mishra, 2005a; Mishra
& Koehler, 2006), and how knowledge in a contepfarcan be extended through the use
of technology (e.g. the development and use okssingly sensitive equipment to detect
movement in the earth's crust) (Leatham, 2008js dn understanding of how TK & CK
constrain each other, as well as how technologyoffan new metaphors for thinking
about cognition in a specific content area (Haetial., 2008; Mishra & Koehler, 2006;
Shin et al., 2009). Lastly, TCK is the kind oftt@clogical knowledge held by scientists

and subject matter experts in a particular fieldaftam et al., 2009).

Technological Pedagogical Content Knowledge

Technological pedagogical content knowledge (TPAGK)ne of the seven kinds
of knowledgehat constitute th€ PACK framework The TPACK framework is an
extension of Shulman’s (1986, 1987) PCK (Koehlevi&hra, 2005a, 2005b). See
Figure 2-1 for a visual representation of the TPAIGdNnework. The rest of this section

will focus on the knowledge TPACK, not the frametor
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Technological Pedagogical
Enn1an\1 Knowledgsa

Pedagogical Conlent Knowledge

Figure 2-1.The TPACK framework, with TPACK knowledge denotedhe center of th
diagram Adapted from Mishra & Koehler, 20(

In oneof the first descriptions of TPACK (knowlec), Pierson (2001lincludes
understanding technologies that lend themselves ttetighincand learning proces:
Keating and_atham (2001) describe TPACas thekind of knowledge that teachers he¢
when they use their technological knowledge (TK)Jggogical knowledge (PK) ai
content knowledge (CKipgetherin a teaching and learning environment. Tt
descriptions were expanded u as exploration of TPACK continued.PACK requires
an understanding of how teaching and technologyrsett (Mishra & Koehler, 200€
how knowledge ofubject matter interacts with technology, teacland learning; an
how technology can help students to build on exiskinowledge and to develop n
epistemologies or strengthen old ones (Mishra &{e, 2006 Niess, 2005) It is how
teachers thinlabout pedagogical tasks such as planning and aiggrfor specific
content while considering computer tnologies Graham, Borup & Smith, 201

Graham et al., 20Q0%nd an intuitive understanding of how to teaclaject matter witl
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appropriate teaching methods and appropriate téopies (Schmidt, Sahin, Thompson,

& Seymour, 2008). It arises from multiple interans among CK, PK and TK (Hatrris et
al., 2008).

TPACK is dynamic and transactional (Koehler & M&h2005b; Slough &
Connell, 2006), an integrated whole (Schmidt et24l08) and a way for teachers to use
technology that has the potential to change edut@koehler & Mishra, 2005a).

Teachers with TPACK should have an understandiriguf to integrate
technology, pedagogy and content to support coctstrst learning (Niess et al., 2009;
Valtonen et al., 2006) and should be able to vieavaf computers in terms of function
within a teaching and learning situation rathenthaw to use technology on its own
(Pierson, 2001). Full development of TPACK is asleid when a teacher knows how
technology can transform pedagogy in order to teaparticular subject area and how
technology can impact students’ understandingparéicular content area (Graham et al.,
2009; Niess et al.).

A teacher who has TPACK knows students’ understapdhinking and learning
with technology (Leatham, 2008; Niess, 2005). Taksp understand the diversity of
students’ needs in a technology-mediated classidbess, 2008) and can develop
instructional strategies to adequately teach a wadge of students with technology
(Niess, 2005; Niess et al., 2009). They should bBksable to know when to use it and
when not to use it (Leatham, 2008); be able tosassident learning of a subject area in
a technology-rich environment (Leatham, 2008; Natsa., 2008); and know what
misconceptions and prior knowledge students biorg technology-mediated classroom

(Leatham, 2008).
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Inclusion of context in the TPACK framework is ¢anversial (Cox, 2008;
Graham, 2011). Before the introduction of PCK,teabhknowledge was seen as the
context within which teaching transpired (Ball &f 2008). As described above PCK
scholars have defined context, but the importafio®wtext in the PCK model is unclear
(Cox, 2008; Graham, 2011; Niess, 2012; RobertsBa0).

In their seminal work Mishra and Koehler (2006)dbwn context as a part of
their discussion of teacher knowledge becauseilgars situated. Teaching and learning
cannot be separated from the environmental impdcsbject, grade, kinds of
technology at hand, student background, teachérguinhy and experience. In 2006
context was not directly included in the framewprksented by Mishra and Koehler
(2006). Two years later Koehler and Mishra (2088)anded the TPACK framework to
add context as a mitigating factor in teachers'TRA As Mishra and Koehler (2005)
and Koehler and Mishra (2008) describe contexersthave as well. Kelly's (2008)
descriptions of context overlap with Mishra and Kleg's (2006). Kelly (2008) mentions
student demographics, availability of technologgcher pedagogical practices, and
demographics of teachers. Valanides and Angel9p@iscuss teachers' epistemic
beliefs and values about teaching as being fatitatscan mitigate TPACK. Robertshaw
(2010), in a study analyzing in-service teachersirgers about what they need in order to
teach with technology, described access to teclggas well as teacher time constraints
as two parts of personal context that impact taatR®ACK and their ability to develop
TPACK. Landry (2010) and Brush and Saye (2009) eited access to technology as

impacting pre and in-service teachers' abilityse technology for teaching. Finally,
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Niess (2012), in her historical description of TRQGncludes context in her discussion

saying that addressing it incorporates the purpbselucation, school values, and
educational purposes to other descriptions of ctnte

Two dissenting voices to note are Cox (2008) areh@m (2011). Cox analyzed
the many different definitions of the TPACK framewan the literature, up until 2008,
and interviewed experts on the framework. Althobghinitial findings include context
as afeatureof the TPACK framework, her final model of the TPR@amework, and her
final set of definitions of the constituent parfdloe framework do not include context.

In his theoretical discussion of TPACK, Graham (P0details areas of weakness in the
TPACK framework. He briefly discusses context, ioutis description of the
framework, as well has his visual representatioi, afoes not include context.

For the purposes of this dissertation study, camélkbe included as a part of the
TPACK framework. Cox's (2008) and Graham's (20&&¥soning for not including
context as a part of the knowledge model is undedstas it is not knowledge but a
crucialmitigatingfactor to development and use of knowledge. Thiefdeeld by this
author is that context needs to be acknowledgetatdeacher educators can adequately
help teachers integrate digital technologies ihtrtpedagogical content practices. This
is based on previous research completed by thandss (Robertshaw, 2010; M.
Robertshaw & Gillam, 2010). This researcher hdilas that although context is not
necessarily knowledge, it does impact how knowladgmacted and thus it must be a

part of the TPACK framework.



Subject Matter Specific TPACK Y

More is beginning to be written exploring spectantent areas and teachers
utilizing TPACK (Brush & Saye, 2009; Guzey & Roeaf)rR009; Hughes & Scharber,
2008; Lee, 2009; Lee, Hollebrands & Wilson, 200dY, Lee, Sadri & Suharwoto,
2007; Richardson, 2006; Shoffner, 2009; Voogt, &,il§ den Akker, 2009). Specifically
researchers have begun to define different typ@$ALCK, based on the subject area
being covered. This body of research exploreoniyt how TPACK can be developed at
a content area level, but also the kinds of aatiwithat teachers do in their classroom
when they are utilizing their TPACK knowledge.

There is consensus that, in order to have a péatisubject matter TPACK, pre-
and in-service teachers should have knowledgeeotdintent area and how it intersects
with technology; knowledge of how particular ingttional strategies intersect with
technology; knowledge of curriculum and how it nsects with technology; and
knowledge of how students understand, think anchlegth technology (Lee et al., 2007,
Niess, 2005; Niess et al., 2007; Voogt et al., 2009

This researcher believes that the discussionlmgéstimatter specific TPACK is
vital, as it is the subject matter that gives rea®o teaching and learning. Discussions
of TPACK, and specifically measuring TPACK, canootur without some mention of a
specific subject matter. To that end this dissenealigns with those scholars who
believe that TPACK cannot be measured independenparticular content area. This

belief is illustrated in the items developed in gh#hree of this dissertation.



Integrative versus transformative view of the TPACKframework o

One of the issues facing the community of reseasdneestigating the TPACK
framework is whether the knowledge encompasselkeimtore complex parts of it —
PCK, TPK, TCK, and particularly TPACK itself — istegrative or transformative. The
guestion is whether these kinds of knowledge anplsi additive in nature, e.g. TK + PK
+ CK = TPACK, or transformative, meaning that TPA@GKa completely different kind
of knowledge from TK, CK, and PK (Graham, 2011).

Since TPACK is an extension of the PCK frameworkstiva & Koehler, 2006)
the discussion will begin there. Shulman (1986adl viewed PCK as synthesiof
pedagogical and content knowledge. He statesetarsd kind of content knowledge is
pedagogical knowledge, which gdesyondknowledge of subject matter per se to the
dimension of subject matter knowledge teaching” (p. 9). This is the view that is
echoed by later researchers of PCK (Carlson, 1980et al., 2008; Rowan, et al., 2001,
van Driel et al., 1998).

This view of interconnectedness and interrelabietween the constituent parts
extends into TPACK. Niess (2005) described thestract as wholly separate from TK,
PK, & CK. Although a teacher must have those kioidenowledge, TPACK is an entity
all to itself. She strengthens this point by dsstag how pre-service teachers in a
teacher education program develop TPACK. The esugeared towards TPACK
development do not teach PK, CK, and TK separatlegy bring the three together
within one course. Material is separated basecbotent, but within the different

content areas instruction of TK, CK, and PK is gngged. Mishra and Koehler (2005a)
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echo this perspective by saying, “True technologggration, we argue, is understanding

and negotiating the relationships between thestbomponents of knowledge” (p.
134). Later works continue to echo this intercanee and interrelated view of TK, CK,
and PK (Archambault & Crippen, 2009; Graham et241Q9; Harris et al., 2008;
Leatham, 2008; Mishra & Koehler, 2006; Niess, 20Q9&ss, et al., 2009; Slough &
Connell, 2006; Valtonen et al., 2006). Schmidilef2008) comment that TPACK is
larger than the sum of its parts, meaning thatalter must have more than simply CK,
PK, and TK in order to have TPACK.

Whereas some hold the view that TPACK is a transébive kind of knowledge,
there are those who say that TPACK is simpler, ithata sum of CK, PK, and TK.
McCrory (2008) investigated science teachers' TPAGIKCCrory’s view is that TPACK
is knowing what content to use technology with, Howse it with the intended
pedagogy, and how to use the technology itselfChty gives no discussion of TPACK
being a kind of knowledge separate from its parts.

Guzey and Roehrig (2009) did a summer workshogdance teachers
specifically for developing their TPACK. They captualize TPACK using McCrory's
(2008) model. They describe participants' TPACKdbgcribing participants' knowledge
of science, pedagogy and technology separately.

Koehler, Mishra and Yahya (2007) describe a stodgstigating faculty
members' development of TPACK in a workshop. mlikbginning of their paper they
describe the framework as dynamic and transactiorditating that they see TPACK as
a transformative kind of knowledge. In the resoftghe study, however, they discuss

hearing content and pedagogy bedlgledto discussions with technology as the
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workshop moved into later stages. They indicai $keing the addition of technology

to discussions of content and pedagogy is discnggid PACK. The problem in this
study seems to be that although they view TPACKubh a transformative lens (this is
apparent in all of Koehler & Mishra's work), itirsdetecting and describing it in
participants that appears to lead them to an iategrview. See Table 2-1 for
mathematical expressions to illustrate the diffeesnbetween the two views better.
Table 2-1

Integrative vs. Transformative States of TPACK @s@ibed in a Mathematical
Expression

Integrative state of TPACK Transformative statd BACK
CK + PK + TK = TPACK [[TK, CK, PK]=TPACK

The view held by this researcher is that TPACH tsansformative kind of
knowledge. The problem this researcher faceddrptst, however, is in detecting
TPACK in this transformative state. A study (Rdbkaw, 2010) was conducted to detect
change in participants' TPACK during a workshopistwas accomplished through the
use of a rubric to evaluate participants' answantopen-ended question asking what
they needed to know in order to teach with techgmlAlthough the study (Robertshaw,
2010) sought to evaluate expression of TPACK itréasformative state, this proved to
be difficult and the integrative state was useddde for indications of TPACK, TCK,
TPK, and PCK. This means that indications of PK, &nd TK were simply added
together to reach TPACK, TCK, PCK and TPK (seeda@bl for this expressed in a
mathematical expression).

As Angeli and Valanides (2009) described, TPACKWledge is tacit, meaning
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that teachers use it without necessarily knowimy tire doing so. Detecting and

investigating this kind of knowledge is difficult best. This problem was also faced in
this dissertation study.

The reason for addressing the issue of how TPAS#escribed, and examined, is
that for the purposes of this study, it was a goaevelop questions and answers that
represent TPACK in its transformative state, rathan its integrative state. This proved
difficult and whereas some of the questions anevarsrepresent TPACK in the

transformative state, but most do not.

Criticisms of TPACK

TPACK is a framework that builds on an earlienieawork (PCK) that was
introduced to the scholarly community as a waydonceptualize what teachers know
when teaching with technology. When technology added to the pedagogical content
knowledge model the complexity of the model moentdoubled (from three to seven
kinds of knowledge) (Graham, 2011). In the twelng-years since PCK was first
described (Shulman, 1986) scholars have been wptkidescribe, detect, measure,
develop, and test it (Baxter & Norman, 1999; Carl|si®¥90; Graham, 2011; Hill, Ball &
Shilling, 2008; Komfrey & Renfrow, 1991; Niess, Z)¥an Driel et al., 2002). Graham
called this “building on an unsure foundation” {{955). Graham pointed out that as
recently as 2007 researchers have discussed floaildyfin nailing down adequate
descriptions oPCK theoretically.

Increasing the complexity of a framework alreadyamplex as PCK leads to its

usability being in question (Archambault & Barn@®10; Graham, 2011). Usingitas a
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prescriptive model for practical work in professabdevelopment is difficult because the

framework does not indicate how TPACK should beeflgyed, e.g. whether to start with
technology knowledge or pedagogical content knogde@rchambault & Barnett, 2011,
Graham, 2011).

Another issue with the framework is the fuzzy badames between its constituent
parts (Archambault & Barnett, 2010; Angeli & Valdas, 2009; Graham, 2011).
Statistically, only one factor analysis (Lux, 201@s been able to distinguish between
TPK, TCK and TPACK (a more detailed descriptiortro$ study is provided in the
measurement section, below). Use of open-endeduresahas seen more ability to
distinguish between TPK, TCK, and TPACK (Hughes &\\2010; Robertshaw, 2010;
Robertshaw & Gillam, 2010). Even Cox (2008), im Wwerk to distill definitions of the
framework from existing definitions in the literag as well as through conversations
with experts, found the boundary issue to be nitigain her work. The importance of
the scholarly community coming to consensus omdafns is a key recommendation by
Graham (2011) in his analysis of the framework framtheory development point of
view. Finally, Graham (2011) states that in orfderthe framework to be stronger, the

scholarly community also needs to address theratieg versus transformative issue.

Developing and Measuring PCK and TPACK

The following section will address prescriptions fieveloping TPACK, a
developmental framework created to address devedopof TPACK in Mathematics

teachers, and measuring PCK & TPACK.
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Developmental Framework

The Niess et al. (2009) TPACK development model evaated in response to the
changing technological pedagogical world that teeglof Mathematics find themselves
in (Niess et al., 2009). In 2000 the National Couaf Teachers of Mathematics
(NCTM) released a statement stating that technol®ggsential in teaching and learning
processes. In 2007 the International Society é&mhhology in Education (ISTE) updated
its National Educational Technology Standards fachers (NETS-T) to focus on
technological pedagogical issues rather than tee bachnological issues that were the
focus of the standards release in 2002. Finall2006 the Association for Mathematics
Teacher Education (AMTE) stated that teacher etutgrograms needed to equip
future teachers to be able to teach with technology

In 2007 the AMTE convened a technology committéeyluch one task was to
develop a set of mathematics standards for TPATIe AMTE committee adopted the
five developmental levels observed by and discuss®liess, Sadri and Lee's (2007)
four year long study of teachers as they learnedtbantegrate spreadsheets into their
pedagogical practices. The five developmentalestad the model are recognizing,
accepting, adapting, exploring and advancing. @liiee developmental levels are traced
across four themes, which were influenced by liteeaon pedagogical content
knowledge. Those four themes are: curriculum asg¢ssment, learning, teaching, and
access. Each theme and developmental phase isalederiptors that are different for
each theme; for example the curriculum and assegdimEme includes a curriculum

descriptor; the teaching theme includes a mathembgarning descriptor; and the access
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theme includes a usage barrier descriptor. Sagd-R&2 for the five different

developmental levels.

1. Recognizing (knowledge), where teachers aretahlse the technology and
recognize the alignment of the technology with reathtics content yet do not
integrate the technology in teaching and learningathematics.

2. Accepting (persuasion), where teachers fornvarédle or unfavorable attitude
toward teaching and learning mathematics with g@piate technology.

3. Adapting (decision), where teachers engagetiuities that lead to a choice tc
adopt or reject teaching and learning mathematitts am appropriate technology.

4. Exploring (implementation), where teachers adyiintegrate teaching and
learning of mathematics with an appropriate tecbgyl

—+

5. Advancing (confirmation), where teachers evauhe results of the decision to
integrate teaching and learning mathematics withpgropriate technology (Nie

etal., p.9).”
Figure 2-2.Niess et al. (2009) mathematics TPACK developnidramework.

12}
(72}

This developmental framework has been used shestun mathematics education
to show developmental levels of TPACK in pre andenvice teachers. Landry (2010)
used the framework as the basis for assessingepvess math teachers’ TPACK
development based on their responses to a selftrevey created to capture their
TPACK. Chambers and Scaffidi (2010) used this graental framework to guide
value decisions about where participants in theid\g on the use of spreadsheets, were
in their TPACK development. Gillow-Wiles (2011)iesl on the developmental
framework in his case study of Masters’ studenis Mathematics Education program.
He used the framework in order to be able to makessments of how the participants'
TPACK expanded through participation in an onlinenmunity of practice during their

education. Ozgun-Koca, Meagher, and Edwards (2044d the framework to describe
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not only a mathematics teacher’s development ofJiRAbut to elucidate on a non-

linear development process for that developmenhie Study in this dissertation
generalizes the developmental framework beyond &fattics to guide development of
fixed- answer questions.

Prescriptions for TPACK development

As there is work towards measuring TPACK, theral$® work towards specific
prescriptions for developing TPACK. Niess (200808), at Oregon State University,
has been on the forefront of the work to developTR in mathematics teachers.
Beginning in the early 2000’s she began a concexffedt to develop TPACK through a
two-year program wherein graduate level pre-sergaehers took classes to develop not
just pedagogical content knowledge, and technokogyvledge, but also TPACK.

Similar programs to Niess’s are being developatiearacted in teacher education
programs throughout the US. At George Mason Usitiepre-service undergraduate
elementary school teachers take courses that aezlpasherein a course focused on
PCK within a content area is paired with a cousmi$ed on the technology of that
content area. The same instructor often teacleesmb courses, but when they are not
they instructors work together to assure that théents understand the intersection of
the three different kinds of knowledge (C. Johnspmrsonal communication, May 12,
2010).

Many different professional development (PD) pergs have been and are being
developed for in-service teachers. These actwiigve spanned content areas and range
from summer immersion programs to after schoolgssibnal development activities

(Brush & Saye, 2009; Guzey & Roehrig, 2009; Hughe3charber, 2008; Lee, 2009;



26
Lee et al., 2007; Niess et al., 2007; Richards6082 Shoffner, 2009; Voogt et al., 2009).

Among the many PD programs to develop TPACK, tlageca few to make
specific note of. Koehler and Mishra (2005a) depel the Learning Technology By
Design (LBD) program. LBD deviated from the tydi®d programs of the early 2000-
decade that had participants learning specificrteldyies to then use in the classroom.
Instead it focused on authentic teaching desigblpmos and had participants design
solutions using technologies that would best &irtheaching needs as well as teaching
environment.

For pre-service teachers, a corollary program t®li8the Collaborative Lesson
Design program (So & Kim, 2009). This program vi@snulated for pre-service
elementary and secondary teachers to learn hogati twith technology using problem
based learning (PBL). Within this program, papasits integrated different kinds of
information and communication tools (ICT) withiretbontent areas of english, science
and math to design ICT based PBL lessons.

Finally, Harris and Hofer (2009) have expandedh@nnotion of activity types to
focus on different ways that in-service teachersutéize technology into different
content areas. Activity types, as used by Han ldofer (2009), are different
pedagogical tools that can be planned into lestamsp In the context of TPACK these
activity types involve some sort of technology. developed by Harris and Hofer (2009)
they are specific to each content area, dividea knbwledge building and knowledge
expression activities, and can be easily plannixdl@ssons by in-service teachers.

The programs mentioned above are not an exhausti@w of the TPACK

professional development literature. It does shiwat researchers and teacher educators
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are taking note of the framework and attemptingyook within it to help teachers

become more adept at integrating technology intceati pedagogical content practices.

Measuring pedagogical content knowledge

Measuring pedagogical content knowledge and teoigicdl| pedagogical content
knowledge has proven to be a challenge since Simufinsa introduced the concept of
PCKin 1986. In their review of studies that assdspedagogical content knowledge,
Baxter and Norman (1999) described three diffeneayts of measuring PCK: convergent
and inferential techniques, concept mapping, carts nd pictorial representations, and
multi-method ways of evaluating the knowledge. Thavergent and inferential
techniques include likert-type scales, self-regogtles, multiple-choice, and short answer
formats. The concept mapping techniques providaafor teachers to visually
represent their knowledge. Teachers describe knewledge and how it links together,
then the teacher or the researcher creates a nhp different kinds of knowledge
expressed by the teacher and shows how those édinoi®wledge are linked together. If
the researcher does this, the researcher then shewesacher the map for any
misinterpretations to be corrected. The multi-rodttechniques include data collection
methods such as interviews, concept maps, and-yowapted recall.

Carlson (1990) described difficulties in tryingdevelop test items to measure
PCK for the Connecticut Elementary Education Cegtfon Examination. One of the
problems faced in writing this exam was how to coralpedagogical and content
knowledge in order to be able to assess pedagamo#tnt knowledge. Further, because

of the difficulty in defining PCK, the defensibyfibf the items being developed was
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made even more difficult. Rowan et al. (2001) veatlon creating a similar type of

measure of PCK. In their conclusion they remaredhe same difficulty that Carlson
discussed — creating items that fully measuredhacabilities and levels of PCK.
Recently Hill et al., (2008) created a measuresathers’ knowledge of content
and students (KCS) that they describe as one p®CHK. One of the limitations they
discuss in their measurement description is tHecdify in measuring teacher knowledge
because their knowledge is not always easy toiigerfieacher knowledge encompasses
things like what students know, but they also ‘c@asbout teaching and learning as well

(Hill et al., 2008) which can be incredibly diffitdo quantify.

Measuring Technological Pedagogical Content Knowlege

The difficulty in measuring PCK extends to measgTPACK. The measure of
TPACK, however, becomes even more difficult tharKRfecause of how many different
kinds of knowledge are found within the framewoAs discussed throughout this
literature review, there still is not agreementha scholarly community about exactly
what TPACK is (Graham, 2011), and where the distins lie between TPACK,
technological pedagogical knowledge, and techno&giontent knowledge
(Archambault & Barnett, 2010; Cox, 2008; Graham).

Assessment of the development or differences ofQWA in-service and pre-
service teachers has been described since it aggpeathe literature. Between 2006 and
2010, 141 measures had been created to assess TiRA@dQy different teaching
populations (Koehler et al., 2012). Koehler anlleagues’ (2012) review of instruments

to measure TPACK is extensive, but not exhausttleer measurements do exist. These
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include, but are not limited to, case studies,grerince assessments, self-report, rubrics

to assess open-ended questions, rubrics to astiésst@acreated, and multiple-methods
in one study (Barett, 2010; Koehler et al., 2018atam et al., 2009; Hughes & Wen,
2010; Lambert & Sanchez, 2007; Lux, 2010; Nies§52®ierson, 2001; Robertshaw &
Gillam, 2010).

The case study method has been used by a numiegeairchers. It has been
used to investigate specific subject matter devetag of TPACK in English, Social
Studies, Science and Math (Hofer & Swan, 2008; lésgh Scharber, 2008; Manfred &
Bolick, 2008; Manfred & Hammond, 2007; YesildereA&koc, 2008). The case study
method has also been employed outside the contepiegific subject matter (Mishra &
Koehler, 2006; Pierson, 2001). Pierson's (20Qidysts one example of the case study
method. She used it to describe different leg€BPACK in three different in-service
teachers, and evaluated their PK, TK, CK, and hemknology was used in their
classrooms to make a judgment about their levéRACK.

Others have used multiple methods combined togéthessess participants'
TPACK. These methods include combinations of disee analysis, pre-post surveys
and content analysis to discover how teachers dpviPACK in specific subject areas
(Kersaint, 2007; Koehler & Mishra, 2005a; LambergS&nchez, 2007; Niess, 2005,
2008; Niess et al., 2007; Richardson, 2006). Asmgxe of the multiple method is Niess
(2005, 2008) where she describes development ofCKP# a pre-service education
program. The evaluation of the development ofgaesce teachers’ TPACK uses a
variety of methods including observation of teagh@nalysis of lessons created, and

being able to follow students’ progress as theyenbwough the program. The case
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study and multiple method way of evaluating teasA€&ACK, although valuable, can be

difficult to replicate, time consuming, and may atways be possible to implement in a
professional development setting. Thus havings fene consuming, easier to
implement, method for evaluating teachers’ TPACIKegded.

A study of note irthis genras Mouza and Wong (2009), who used the case
development method to understand how teacherslapmeTPACK. Case development
is a process by which learners design, enact dlettren the design and enactment
process in order to improve both learning and prectlt is a method that has not been
used much in TPACK development. In the contex obllege course on cognition and
teaching, five in-service teachers utilized theeadasvelopment process to enact a
technology-based lesson in their classroom. MaumbWong found through analyzing
the written case studies, interviews, and onliseussion entries that the case
development process did improve in-service teatA@®&SCK. The participants were
able to use technology in a meaningful way forrtkentext; identified technology that
met their learning objectives, and altered thetdggogy in order to be able to teach with
the technology used.

Another method that has been employed to investigaw much TPACK
participants have is through the use of a rubrigr(id, Grandgenett & Hofer, 2010;
Robertshaw & Gillam, 2010). The Harris et al. (@Pfubric assess the amount of
TPACK that can be seen in the lesson plans of @naee teachers. This rubric aims to
remove judgment based on the kind of pedagogy ste lesson plan, as well as the
kind of technology used. The Robertshaw & Gill&010) rubric assesses in-service

teachers' responses to an open-ended questionwabauthey need to know in order to
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teach with technology. This rubric has a spec¢édzhnology context, being online

learning resources.

The most popular kind of TPACK assessment instnipwirrently, is self-report.
These instruments have been designed to assesareashas faculty members TPACK
who are learning how to create online courses (Ko&d Mishra, 2005a); pre-service
science teachers' TPACK (Graham et al., 2009);oamtide teachers' TPACK
(Archambault & Barnett, 2010; Archambault & Cripp@009). Along with these
context specific instruments, there has also beseldpment of self-report instruments
to assess pre-service and in-service teachers' KRAGIde of a specific content area
(Jamieson-Proctor, Watson, Finger, Grimbeek, & Bttrr2007; Lux, 2010; Schmidt et
al., 2008; Shin et al., 2009). The instrument tgyed by Lux (2010) is important to
note. Many of the self-report instruments assesaédity through the use of factor
analysis (Archambault & Barnett, 2010; Graham gt28l09; Jamieson-Proctor et al.,
2007). Statistically, the vast majority of factoralysis on the self-report measures
validated the view of many scholars — that the lolawies between TPACK, TCK and
TPK are fuzzy (Archambault & Barnett, 2010; Graheinal., 2009), except for Lux
(2010). Lux (2010) delivered his pre-service TPARKasure to 120 participants, and in
an exploratory factor analysis was able to staafiif discern between TPACK, TCK, and
TPK.

One last instrument is important to note. Bar(2®10) set out to move the
assessment of TPACK beyond the methods descrilmaalfAs he stated, this would
allow for confirmation of self-report findings. Fhim, this first step was to create a

multiple-choice test to measure teachishnological pedagogical knowledge (TRK)
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not TPACK. His instrument was made up of itemspaeih from state praxis exams for

educational technology certification. Each itenrsvafigned to educational technology
standards created by the International Societydéochnology in Education, and were
validated by a pool of experts. 178 pre-serviadiarservice teachers were given the
instrument to pilot. Reliability testing from thislot test showed an adequate reliability
for his exploratory purposes. This measuremeatvialuable one and shows that
measurement of a part of the TPACK framework caddyee using fixed-answer

guestions.

Issues in Use of Self-Report Measures

As described above, many of the measures currasdlgt in assessing TPACK rely
solely on self-report. Although self-report doesé value, it has also shown to be
fallible (Darling-Hammond, 2006; Kagan, 1990; Mab&\Vest, 1983; Darling-
Hammond, Wise, & Pease, 1983). The extent tohvbaf-report generates reliable
information about teachers' beliefs is debated F2896). Social pressures also may
influence responses, as some items may be ratbdritig be seen as ‘correct’ (Kagan).
People may make guesses or estimates about tterimahstates, which can be biased
based on influences such as social desirabilitftfeséeem, or even want to get into a
particular treatment or other program (Hill & Be2f05; Nisbett & Wilson, 1977). Due
to guessing or estimating, people cannot alwaysbipective about their own abilities
(Mabe & West), thus there are often discrepanocstaden self-reported abilities and
actual abilities in practice (Darling-Hammond).n&lly, when the standard pre-survey —

post-survey design is used, a participant mayllxegfiout the post-test using a different
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perception lens than they used when filling outgbst-survey. This can be caused by

the treatment given to the participant, thus coimspas between the pre-post surveys can

be like comparing apples and oranges (Howard, 1R888s, 1999).

Mixed Methods in Instrument Development

This section will address mixed methodologieke Tirst section will include
a general discussion of mixed methods as well dseading epistemic beliefs in mixed-
methods. A discussion of literature related téoruraent development and mixed-

methods will then ensue.

Defining mixed methods and epistemic issues in miganethods

Mixed methods research is an emerging field thasvdrupon the strengths, and
weaknesses, of both qualitative and quantitativagigms (Teddlie & Tashakkori, 2003;
Johnson & Onwuegbuzie, 2004). Whereas mixed metbgies draw from two other
paradigms, it is not simply a mix of qualitativedaguantitative epistemologies and
methodologies, rather it is a third paradigm oroitg (Johnson & Onwuegbuzie). It can
be seen as a pragmatic approach to research (Jo&r@awuegbuzie). Mixed-methods
is difficult, because it forces researchers to taetfced in both qualitative and
guantitative methodologies, as well as how to ditaem together (Creswell & Plano
Clark, 2007). It can be time-consuming as welbwidver, use of multiple
methodologies can provide a better understandirmgmwiplex phenomena in ways that
single methods cannot (Creswell & Plano Clark; MalAzorin, 2011). Finally, Collins,

Onwuegbuzie & Sutton (2006) cite four areas wheiseethmethods are particularly
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useful: participant enrichment, instrument fidelibpth in creation and validation),

treatment integrity, and significance enhancement.

One potential area of conflict between mixed meéthogists and purists in
gualitative and quantitative methods is in how &gpsc lenses are used. Mixed
methodologists posit that using methods from ai@dar paradigm does not limit the
researcher to particular epistemic beliefs andrib#hodologies associated with that
paradigm (Johnson & Onwuegbuzie, 2004; Long & Roslg#010; Mertens, 2003). In a
discussion on a transformative-emancipatory pamgdiertens points out that it has
been standard to view post-positivist paradigme@ated with quantitative methods and
gualitative methods defined by more interpretivestauctivist paradigms. Mixed
methods allow researchers to move beyond this thampand view their research
through an epistemic lens that is most approptathe researcher and purpose of the
research (Johnson & Onwuegbuzie; Mertens). Thamesne utilizing mixed methods
can hold a critical epistemology if the purposéhir research is to examine power
relations, or to promote change in communities &kenthem more equitable (Johnson &

Onwuegbuzie; Koro-Ljungberg, Yendol-Hoppey, SmithH&yes, 2009; Mertens).

Instrument development using mixed methods

The use of mixed methods for instrument develogroan be particularly
advantageous. In a study investigating child yoa#ilience across cultures, researchers
(Ungar & Liebenburg, 2011) used data from a qualsestudy to create items for a
fixed-answer measurement to measure youth resdiemadversity within their

communities. Using a mixed method approach allothedh to ground their quantitative
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instrument in the experiences from the multipldéungls and contexts that their

participants would come from.

Another study used the same process to develapsanment for a multi-year
project in Sri Lanka (Nastasi, Hitchcock, Sarkauriholder et al., 2007). Utilizing a
multi-phase sequential methodology to assess timtaiigealth of Sri Lankan
adolescents, researchers were able to createtaimiesit that used scenarios tied to
guestions that were culturally relevant. QuakMatnethods were used in this study to
inform the development of the instrument and theangtative methods to validate it
(Nastasi et al.).

A study investigating household perspectives erémoval of explosive
instruments of war used in-depth and semi-strudturerviews, as well as themes from
a literature review, to create a multiple choicgtiament (Durham, Tan, & White, 2011).
The data from the focus groups and interviews vaeadyzed through the lens of the
research questions as well as guidance from anqtlestionnaire in the same field. The
use of focus groups, interviews, and literaturevedld for researchers to bring both etic
(outside) and emic (inside) perspectives to theunsent. Quantitative methods were

then used to assess for validity and reliabilitytlos instrument (Durham, Tan & White).

Conclusion

The purpose of this literature review was to uni@des how scholars investigating
the TPACK and PCK frameworks were conceptualizeanhological pedagogical
content knowledge, pedagogical content knowledge tleir constituent parts.

Conceptualizing in this case means to understandwtbacher behaviors and
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knowledge scholars were attributing to the framéwpand their parts, in order to guide

development of the interview and focus group pro®ased in the next phase of this
study. This information was also used in the folloy phase, the item development
phase.

Another purpose of this literature review was tokl@t existing instruments for
assessing and measuring TPACK and PCK. Thistitexaeview does not contain an
exhaustive review of every instrument, but ratleekk at types of instruments, and
reviewed specific instruments within those categgriThis literature review also
discussed a developmental model (Niess et al.,)Z008nathematics that has been used
in research with pre and in-service mathematioshtexs. This model was reviewed, as
well as some studies that used it as the baseviduating TPACK development in study
participants. This dissertation study used thissttgmental model to evaluate
statements about TPACK behaviors and knowledgeamtialitative analysis in phase
one and as a guide for writing answers to questiomsg the item development phase
(phase two). In reviewing this developmental mdd@MMA it also made sense to
review work towards developing TPACK in in-serviened pre-service teachers. The bulk
of this section focused on work with in-servicectears as that is the population this
dissertation study focuses on. This literatureéeng\also reviewed some literature
pertaining to issues with self-report in asseskmgwledge. Since the purpose of this
study was to move beyond self-report on surveyssassg TPACK, identifying some of
the limitations to self-report measures was impurta making the case for moving in a
different direction in measurement of TPACK.

Finally this review examined literature from theexging field of mixed methods.
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The purpose of this was to provide examples oftiexjsneasures that have used a

similar methodology as the one used in this diasiert.
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CHAPTER Il

PHASE | STUDY

The purpose of this phase of this dissertatiodystsi to gain a greater
understanding of the emic and etic perspectivd®P8CK, including the knowledge
included it, behaviors expressed when someone RAEK, and attitudes about TPACK.
This phase of this dissertation study addressetbtlmaving research questions using
TPACK as the analytic lens:

1. How do teachers and teacher educators describediedy knowledge when
applied to a teaching and learning context?

2. How do teachers describe their current technol@gyhehaviors in a teaching and
learning context?

3. What do teacher educators convey about technolsgyrua teaching and
learning context to pre-service teachers?

4. What attitudes do teacher educators hold aboutgheof technology in a teaching
and learning context?

As stated in the introduction, the emic perspecisvthe view of a culture or
context that comes from within; the etic perspexts/the view of the culture or context
from the outside. In this study the basic assuomps that the in-service teachers hold
the emic perspective of teaching and learningknl® classroom whereas the teacher
educators hold the etic perspective (Onwuegbuzisidnante & Nelson, 2010). This
can be considered true for all the research quesgacept for number three, in which it

is expected that the teacher educators draw ugandWwn experiences teaching in a K-
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12 classroom when teaching their methods course®laas from research (their own
and others) about best practices. Thus in theafassearch question three, the teacher
educators hold both the emic and the etic perspecti

To answer these four questions, a qualitative augtlogy is employed, using a
constructivist lens. It served to gather a snapshtechnology use knowledge by a
small group of in-service teachers and teacheradtse Although the following
findings cannot be generalized as a stand-alomgy $Gall, Gall & Borg, 2006; Miles &
Huberman, 1994; Denzin & Lincoln, 1994), the therdescribed in the findings and
discussion sections can be used to inform the dpwant of a quantitative instrument
(Durham, Tan & White, 2011; Onwuegbuzie, Bustam&nbidelson, 2010; Ungar &
Liebenburg, 2011).

The methodology sectiatescribes the constructivist epistemology used, the
technology context for the study, the participahtsy trustworthiness and credibility

were established, and finally the analysis procedur

Methodology

Epistemology

Constructivist epistemology states that cognitsore-conceptualized not to find
truth but rather to construct something that figether cognitively (Schwandt, 1994).
Further, constructivism posits that individuals sioact social reality differently and
express it through different manners and procg$aal$, Gall & Borg, 2006).
Researchers use constructivism to describe thpgerges, experiences, values and

beliefs of an individual or group of individuals ¢ko-Ljungberg, Yendol-Hoppey, Smith
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& Hayes, 2009).

Thus this researcher used a constructivist ep@tagy, since the goal for phase
one was to understand the beliefs, perspectiviseyand experiences of the teachers
and teacher researchers with the knowledge encampas the TPACK framework as
defined by their particular social realities. Speally, this researcher wanted to
understand the differences between in-service g&ga@nd teacher educators in
knowledge, attitudes and beliefs related to teaghira K-12 classroom.

To do this investigation within a constructivipigstemology, a naturalistic inquiry
was used, allowing the researcher and the objaoairy to interact in a manner that
fully exploits the natural advantages of the humesearch instrument (Lincoln & Guba,
1985). Naturalistic inquiry also encourages puegbalssampling, so the researcher is
fully aware of how bias can impact the findingdtué study (Appleton & King, 1997).

Within this study the researcher had previouslgtdsthed relationships with all
but one of the participants by working with thesiervice teachers in the DL Connect
workshop (described in more detail below) and tgloimteractions with two of the three
teacher educators in meetings of a science metiesdarch group. The researcher could
draw on previous interactions during the interviamsd the focus groups. The purposeful

sampling and reasoning for it is also describeahame detail below.

Procedures

A semi-structured focus group was used for thegheachers. Since much of
teacher knowledge is tacit (Kagan, 1990; Lawled3eflegrino, 2007), it was assumed

that a group setting would help the teachers pigevio that knowledge. The focal point
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was a web-based tool called the Instructional Aedhi(lA) and online learning
resources. See Appendix A for the focus groupqmadt

The teacher educators were also interviewed iddally using semi-structured
interviews, not focusing on the specific technolagytext of the 1A and online learning
resources, but instead on how teacher educatars pea-service teachers to think about
integrating technology into the classroom. Seeefgix B for the protocol for the

interviews with the teacher educators.

Trustworthiness and Credibility

Trustworthiness and credibility (Lincoln & Gub@8b) of the findings were
established through triangulation across the liteea triangulation across the cases,
member checking during data collection and aftatyais, and having a baseline set of
guestions given during the interviews and focusigro

Member checking was achieved during the interviad/ f@cus group process with
follow-up questions such as “What | am hearinghet &ll of you think about content first
when you are designing your instruction” followegddn affirmative answer. If questions
like this were not answered with a yes, furthersjioaing occurred so that the researcher
could change any misconceptions. Also, duringaiinedysis phase, emails were sent to
two out of the three teacher educators to followngomments made during interviews.

Triangulation occurred as a part of the analybssp. When similar statements
were noticed across the focus group and interviévesgata was examined to see if the
statements appeared in three out of the four dasa(three interviews and one focus

group). Triangulation with the literature occunghe discussion section of this chapter,
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The main body of literature coming from works rethto the TPACK framework. One
theme, on lesson design, also pulled from instoneti design literature as well.

Finally, during the interviews and the focus groagcenario was given to all
participants and the same questions were askdukaéacher educators as well as the in-
service teachers. This helped to establish aibasatross the participants and helped to
establish the credibility of the themes and addgaor during the analysis phase
(Shoefelder, 2011). See figure 3-1 for the scengiien, and Appendices A and B for the

interview and focus group protocols where the qaestabout the scenario can be found.

Jyoti has been teaching a unit on the ocean ast@fthe 8" grade core curriculur
for science. One lesson in the unit is about wlavemation. Recently there was
tsunami in the southern Indian Ocean and so Jywided to have her studentrite
mock news articles on the tsunami. In their neitislas they would need to descr
what a tsunami is, different ways that they forniywhis recent one happened ¢
what it was it was like to be in its path. In arde write their articles Jyds students
would need to turn to the webwhere there was information about what cause(
tsunami, videos of what the tsunami looked liked agports from those who were
its path — and to resources in the library. Thelents would have theption of
turning in their articles on paper, or to writethen a webpageln order to help he
students accomplish this task Jyb#is already searched the web for resources
provides lists of them for each area to be coverBmlaccomplish the tashe has he
students work in groups of four, each finding imf@tion on one area to be covere
the mock article. After finding the informationeyhneed on their own the members
the group come back together to share the infoonatiith each otheand then write
the article.

Figure 3-1.Scenario presented to all participants.

Analysis

Analysis Procedure. Using a deductive process, data from the interviamdsthe
focus group was analyzed using the constant coniparaethod (Glaser & Strauss,

1977). The data was coded using predefined caesg(Zorbin & Strauss, 2008) that
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were TPACK and its constituent parts. This is Emio the method used by Hughes
(2010), Niess (2010) and Polly (2011) to identigsdriptions of TPACK by participants.
A six-stage process was used to derive themestiierdata. See table 3-1 for a
summary of the analysis steps detailed below.

One area coded for but not described as a speaiftof the framework, was the
teaching and learning context. As stated in tieedture review, the teaching and
learning context is seen as influencing the frantéwWGox, 2008; Mishra & Koehler,
2006). Coding for the teaching and learning contes done based on findings from
prior research completed by this researcher (M.erRebaw, 2010) and comments made
during the focus group with teachers. The teachmdjlearning context includes access
to technology, nature of school environment, deraphics of students, and support of
teachers using technology (Cox; Kelly, 2008; Mis&roehler).

The first round of analysis was conducted to bexamare familiar with the data.

In this round the data was coded for instanceb®TPACK framework; these instances
included all seven parts of the framework (TK, B, TCK, TPK, PCK, & TPACK)

and the teaching and learning context. Duringstmnd round of analysis the focal
point continued to be on the TPACK framework areltdaching and learning context,
but some coding of subcategories began. Thesamguries included utterances about
development of TPACK, PK, and TPK; pedagogicaléssconcerning classroom
management and types of pedagogies used in theradas (PK); designing instruction
with technology (TPACK) and use of technology ie ttlassroom (TPK). It was during
the third and fourth rounds of coding that explombf subcategories occurred more in

depth. In the third round of coding there weretaltof 45 categories and subcategories.
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These subcategories included topics such as teerlgdanning process in pedagogical,
technological pedagogical, and technological pedagb contentment knowledge
situations; finding online learning resources IATK situations; student issues in TPK;
PK, and TPACK situations; student assessment inaB , development of TPCK, PK
and TPK. During this round of coding there weigheicategories with only one
utterance. There was one category with twentyetlhiteerances (development and
decision making in TPK), and one with 21 utteranceveloping TPACK). In the fourth
round of coding there were 44 total categoriesuiticlg most of the same topics covered
during the third round. During this round there@@ve categories with only one
utterance and two categories with twenty-four attees each (delivering instruction in
TPACK, and developing instruction in TPACK).

It was during the fourth round of coding thatetchme apparent that this strategy
for coding would not work well in producing adegai#ttemes for construction questions
and answers during phase two. The reasons weagitethere were too many categories
to work with for constructing questions and answerghase two, the great disparity of
utterances across the categories, and the researotecern that using TPACK, TK, and
other parts of the framework as final themes wooéke question construction difficult.
This conclusion was reinforced by feedback givearat presentation of findings to the
DLConnect research group after fourth round of ogdiCategories were collapsed
during the final two rounds of coding. They weddlapsed into themes that represented
not only parts of the TPACK framework, but also &brs, attitudes and kinds of
knowledge, that are a part of the framework antioauld be more useful in

constructing questions in phase two of this stullye collapsing of themes during these



45

last two rounds of coding led to six themes reldtettaching and learning, which are
aligned with the TPACK framework. See table 3-Btfe final six themes and samples
from the data that represent each theme.

Table 3-2 illustrates a specific example of how atterance used in this study was
coded through all six steps of the analysis. Tierance used in the example in Table 3-
2 is “It's okay if it presents materials, but ibsid go beyond that, so it shouldn't be just
learning from technology, it should be learninghatiechnology.” In step one the
utterance was simply coded as TPACK as it addréeseking with technology and was
said in a Science teaching context. Step two, &keme sub-categories began
appearing, shows the utterance coded as “TPACKguegleal practice.” In step three the
sub-categories expanded to be more specific argdthieuutterance was coded as
“TPACK—pedagogical practice-teaching with. Theetdahce remained in the same
category in step four of the analysis. In step fmly those utterances labeled “TPACK —
pedagogical practices — active” or “TPACK — pedagalgpractices — passive” were kept
and were combined into one category. It was ip Bte that the dichotomy between in-
service teachers and teacher educators appeardie final step of the analysis, step six,
this category remained but was renamed to “passx&is active learning with
technology.”

It is important to note that through all round<otling, there was a dearth of
utterances related to content knowledge, and tdogival content knowledge. Although
technological pedagogical knowledge and pedagogimalvledge were represented more
thoroughly in all phases of the analysis, as thal ftategories were being formed it was

decided by the researcher to focus on themes dalafEPACK, TK, and context. This
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was due to two major factors: researcher bias tsvparticular themes and triangulation
across the data. The final themes that came fnend&ta were of most interest to the
researcher partially due to the illustration of theconnect between what the teachers are
doing in the classroom versus what teacher edwg#tork should be happening in daily
practice. These six themes were also most strdnglygulated across all four data
sources and all participants.

Table 3-1
Summary of data analysis steps

Step  Purpose

1 Analysis of focus group and interview data fargtration of the TPACK
framework constituent parts, as well as the teachmd learning context,
within responses. This was a first coding to beedamiliar with the data.

2 Re-coding data for representations of the TPA@KhEwork and the teaching
and learning context. Some subcategories showeud tiygs coding round.

3 Coding for representations of the TPACK framewdinke teaching and learning
context occurred, as well as expansion of the nummbsubcategories. Total
number of categories coded for in this step was 45.

4 Continued coding representations of the TPACKh&aork, the teaching and
learning context and exploration of subcategoribstal number of categories
coded for in this step was 44.

5 Coding data to collapse elements of teachingyoaites within each part of the
TPACK framework in order to make the data easiavdok with in creating
guestions in phase two of this study.

6 Final step in coding data and collapsing categosaind subcategories. This
round led to six themes found within the data. sEhthemes align with both
parts of the TPACK framework as well as elementeathing.

Table 3-2
Example of how one utterance was coded throughualyais steps

Utterance




a7

“It's okay if it presents materials, but it should go beyond that, so it shouldn't be just
learning from technology, it should be learning with technology.”

Step How utterance was coded in each step

TPACK

TPACK - Pedagogical practice

TPACK - Pedagogical practices - active

TPACK - Pedagogical practices - active and passive

1
2
3
4 TPACK - Pedagogical practices - active
5
6

Passive versus active learning with technology
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Table 3-3
The six themes derived, alignment to the TPACKdvaonk, and data samples for each.
Theme

TPACK Data sample from teacher educator  Data sample from in-service teacher
alignment interview focus group

Passive versus active learning with technology

TPACK “It's okay Iif it presents materials, but it “Alot of it is, for me, it's enrichment
should go beyond that, so it shouldn't b/pe stuff. It's a little bit harder for me
just learning from technology, it should to get all 140 students more for them
be learning with technology.” to do.”

The use of technology for teaching and learninglgaiiby specific learning objectives, rather
than just because it's there.
TPACK “l think that sometimes teachers will “One day when she [the student
find a website and say I'm going to use téacher] was gone they asked, "Why
with my students and they don't consideloesn't she use this? It's so much
the pedagogical issues.” better, much more fun.” | said - we're
teaching the exact same thing, the
same material in the same way and
they said, "Yes, but you are using the
computer and she's not.

Access to technology

Teaching  “This [referring to digital microscopes] “I'm sure it's this way at your

and would be something that | could see nojfreferring to the other two teachers]
learning being very hard at all for a group of  school - you sign up for a day in the
context elementary education teachers to pool lab for your classes. I've got four of

$25.00, especially if you could find the same class and I'd like all of us to
them cheap and buying 3-4 of these  go in on the same day. My classes are
things and then it could be a grade levebigger and sometimes there's not
resource. It's not just this; it's having enough computers. Sometimes it's just
access to the computer. One thing I'vea matter of scheduling the lab.”
found is that you just take these things to
the computer lab and it's simple to load
the software and what | used to do is
give it to the IT guy and they load it.”

How instructional materials are designed
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TPACK

Jack, a science methods professor,  “We are really driven by core, we
concurred about the focus on content really are driven by that, and so, we
first when he described one of his pre- say | need to teach this, how do | teach
service teacher’s thoughts about it best, what sounds cool, what's
planning a lesson. “She just thought ‘I exciting, how are they best going to
would like for them to go back there, respond to this.”

run some reactions, have their hand at

designing, find out the answer to a

guestion they have.’” The content in this

case was the scientific experiment

process.

View of technology as it relates to teaching today.

TPACK

“If you think about what they used to ddSonia, a middle grades in-service

in educational media, it was basically English language teacher, was very

supplemental things to the learning - direct about this. She commented

filmstrips, bulletin boards - all that stuff about the new versus the old media,

- you could [now] do it online.” “No, it's not different. It's how can it
assist me to make it more interesting
in my classroom.”

Need to learn basic technological skills

TK

“Sometimes we run into big problems On use of clickers: “They sat in a box
because | take for granted that, becaus®t 6 months until | learned how to use
feel like if the technology is important tahem.”

me I'll learn how to use it. | don't think

that pre-service teachers-- some will be

more capable than me and some will be

less, and because of that wide range, one

of my problems so far is that | just

assume that it's going to take care of

itself and it doesn't.”
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Definitional lens of analysis. The definitions used to examine the data aligned as

much as possible to the definitions of the framdwgven by Cox (2008). See Table 3-4

for a summary of Cox's definitions. Cox deriveddt definitions from a careful analysis

of the, then, existing literature and interviewshagxperts on the framework. This

researcher used Cox’s work to make a set from #eyrdifferent definitions of the

framework and its parts.

Table 3-4

Cox's Definitions of the TPACK Framework

TPACK framework part

Cox definition

Technological Knowledge

Pedagogical Knowledge

Content Knowledge

Pedagogical Content
Knowledge

“Technological knowledgel&sined as knowledge of
how to use emerging technologies. The definitgn i
confined to emerging technologies in order to thate the
difference between TPACK and PCK (p. 73).”

“Pedagogical knowledge ikttmvledge of general
pedagogical activities utilized by a teacher. Gahe
activities are independent of a specific contertbpic
(meaning they can be used with any content) and may
include strategies for motivating students, comroaiimng
with students and parents, presenting information t
students, and classroom management among many other
things. Additionally, this category includes gealer
activities that could be applied across all conterhains
such as discovery learning, cooperative learningplpm-
based learning, etc. (p. 71).”

“Content knowledge is simpliftedndicate a knowledge
of the possible topic-specific representations givan
subject area. These representations might inchuabkels
of electron flow in science, graphs of data in reathtics,
or timelines in social studies (p. 71).”

“Pedagogical content knowledge combines knowledge o
activities and knowledge of representations in ptde
facilitate student learning. The knowledge of ppxtacal
activities here is content-specific rather thanegah
because PCK is situated in a particular subjec gre

72).”
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Technological Pedagogical [TPK] is a knowledge of the technology- pedagogy

Knowledge interaction independent of topic-specific repreatahs or
content-specific instructional strategies. An indual
with this type of knowledge understands how tecbgyl
could be used with general pedagogical stratepass t
could be applied independent of the specific canen
topic being taught (p. 76).

Technological Content “[TCK] is a knowledge of the technology- content

Knowledge interaction independent of pedagogy. An individwah
this type of knowledge understands the impact of
technology on the representations of a disciplitbout a
need to understand how those representations iméght
used in teaching (p. 75).”

Technological Pedagogical‘Knowledge of the technology- pedagogy-content

Content Knowledge interaction in the context of content-specific rastional
strategies and topic- specific representations. An
individual with this type of knowledge understartks
role of technology as part of content-specificrinstional
strategies to convey particular content represemtsit
This definition quickly demonstrates that TPACKIuates
all three areas of knowledge. Additionally, it iights
the use of content-specific strategies, settiagart from
TPK (which utilizes general pedagogical strategaas)
TCK which is independent of pedagogy (p. 78).”

Teacher professional development and technology ctaxt

The teacher professional development contextisfstiudy is a series of
professional development (PD) workshops offeredrfeservice teachers delivered by
the DLConnect research group, formed to aid teathkxssroom use of online learning
resources. The PD series aimed to help teacheetogetwo main skills: a) to use the
Instructional Architect tool and; b) to integratalioe learning resources into instructional
materials developed using the IA.

The IAis a simple, web-based tool that allowshesis tdind resourcesannotate

around them, andreateonline materials with them, called IA projects ¢Rer, 2006).
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Figure 3-1 shows an example of an IA project witle of the resources used in the

project.

You and your classmates have been sent to Germany to learn about the Berlin Wall. At the end of the trip you will return to
your school and be asked questions about your experiences and what you have learned. You will read your task first, then go
and read the process you will follow, next read through the learning advice, use the resources provided to answer the
questions, and after you have finished all those steps go to the conclusion. Good Luck and have a FUN trip!!!

TASK
Your task is to visit sites related to the Berlin Wall and find the answers to the following questions at these sites.

1. What four countries occupied parts of Berlin?

2. What country was in charge of the area surrounding Berlin?
3. What was the Berlin Blockade? Why did it end?

4. Why was the Berlin Wall built?

T he Commissar

5. When was the Berlin Wall built? When was it torn down? Fanthes

Essay

6. What was Checkpoint Charlie?

NSWS=UM

7. When the Wall came down, it was a sign that what was over?

Figure 3-1 An IA project with a resource used in the proegrlaid in the corner.

In-service teachers participating in the DLConrfédtattended a series of two to
four workshops. The series took participants tghoa logical progression of learning
basic technology skills, then technological pedacpigskills. They also had an
opportunity to reflect on content through the uka quality rubric designed to evaluate
IA projects. The workshop series used groups; s&flection, direct instruction, inquiry
learning, and the IA to reinforce the skills taugPRtarticipants were asked to fill out a
pre- and post- workshop survey. The survey meddurewledge, attitude, and
behaviors related to technology and, specific#iilg,use of online learning. The survey

used a 0-4 point likert scale, with O indicatingvlenowledge, behavior, or attitude and 4
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indicating high knowledge, behavior, or attitudeachers also provided demographic

information about their current job.

Participants

Teachers were selected for this study based antdobnology knowledge and
assumed pedagogical knowledge based on numbeat igaching, self-reported on the
survey delivered by the DLConnect research groupaikshop participants. For the
pedagogical knowledge indicator, only teachers b been teaching for more than
three years were selected for participation in $hisly. According to Linda Darling-
Hammond (1999), teachers who have less than tleaes wf classroom experience are
less effective. Another indication of teacher gyas participation in professional
development opportunities (Darling-Hammond), a iy#he participants possess. For
technology knowledge, those with a self-reportecamef 2.5 and greater on technology
knowledge questions on the survey were consideféé.combined requirements meant
that teachers to be considered had to have beehmrgaor 3 or more years and have a
mean on self-reported technology knowledge of 2 §reater. The three teachers who
participated in this study are as follows (pseucdosysed):

e Sonia is an English language learner teacher inlligrades at a rural school
in the Rocky Mountain region of the United Stat&he had over 20 years of
teaching experience, and scored 3.5 in self-repdetehnology knowledge on
the DLConnect Survey. The researcher worked wathigsduring the
DLConnect workshop she attended.

e Katherine teaches advanced placement Englisht@dd 13' graders at a
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rural high school in the Rocky Mountain region lo¢ tUnited States. She had
eight years of teaching experience and scorech3elf-reported technology
knowledge on the DLConnect Survey. The reseambeked with Katherine
during one DLConnect workshop as well as obserezddach with the
Instructional Architect.

e Maren is a science teacher at a rural middle sdhable Rocky Mountain
region of the United States. She had over 20 y&aesaching experience and
scored 3.5 in self-reported technology knowledg¢henDLConnect Survey.
The researcher worked with Maren during two DLCantWgorkshops she
attended, as well as observed her as a part geaneh project conducted by
the DLConnect group.

The demographics of the in-service teachers apeitant to note. All three were
white women, part of the majority culture in thisal area of the Rocky Mountains.
Having a more diverse group of in-service teacheag have shown different findings.

In addition to the in-service teachers, threeheaeducators were selected because
they are professors in a teacher education progratrthey instruct their pre-service
teachers in technology use in the classroom. &hwke was purposeful, two out of the
three teacher educators were known to this reseapeior to interviewing them. The
three teacher educators who participated in thidysare as follows (pseudonyms used):

e Laurais an assistant professor at a researchrsitiven the Rocky Mountain
region of the United States. She teaches elemesta@nce methods and had
taught at the K-12 level prior to entering acadenhe does some

instruction in using technology in her methods &#ss The researcher knew
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Laura through other projects.

o Peter is an assistant professor at a researchrsityvien the Mid-Atlantic
region of the United States. Peter teaches elamentath methods and had
taught at the K-12 level prior to entering academfianong the courses Peter
teaches is a technology for math course Peter aasnown to the
researcher prior to interviewing him. Peter wdsrred to this researcher by
a professor at the researcher’s institution, a ésraolleagues of Peter’s.

e Jack is an associate professor at a research sitywierthe Rocky Mountain
region of the United States. Jack teaches secpsdance methods and had
taught secondary science in the United States fwientering academia. He
is working to include more instruction in the uge¢exhnology in his
methods class. One of his research intereste iggdt of technology in
science instruction. The researcher worked closély Jack on a number of
projects including acting as a teaching assistara fScience methods

course.

Findings

In seeking to answer the research questionsdsiatée introduction to this
chapter, as well as to create trustworthiness eagdilility in the findings, triangulation
across the teachers and teacher educators was sagisome of the discussion with
the teacher educators was how they felt aboutdbeotitechnology, not just about what
they convey to their pre-service teachers. Thested six themes, described in the next

paragraph, across the combined data from the tesaahd teacher educators. These
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themes convey behavior of and, knowledge useddnphtgs, as well as knowledge
transmitted by the teacher educators and theiudés towards use of technology. The
themes also showed dissonance between the in-se@eachers and the teacher educators
in some areas related to using technology in thescbom.

Those themes showing dissonance between thevitcséeachers and the teacher
educators were:

e access to technology teaching and learning context;

e passive learning versus active learning with tetmo(TPACK);

e need to learn basic technological skills (TK); and

¢ the use of technology for specific, objective otgh teaching and learning ends,
rather than because it's there (TPACK).

The themes showirglignment between the in-service teachers and ¢égach
educators were: (a) how instructional materialsd@signed (TPACK); and (b) views of
computer technology today as it relates to teacfif\CK). See table 3-5 for the
themes, and their alignment to the TPACK framewarld the research questions each
theme answers. The next two sections will firscdss those themes and areas of tension

between the two groups and then conclude with teeshewing agreement.

Table 3-5
Themes and alignment to TPACK framework and rebeguestion answered
Theme TPACK Research question
framework addressed
alignment

Differences between in-service teachers and teatherators

Passive learning versus active learning withTPACK
technology 1,34

The use of technology for teaching and TPACK
learning guided by specific learning 1,34
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objectives, rather than just because it's there.

Access to technology Teaching and
learning context?, 3, 4

Need to learn basic technological skills TK

1,3
Alignment between in-service teachers and teaatherators
How instructional materials are designed TPACK

2,3
Views of computer technology today as it TPACK
relates to teaching 1,3

Differences between the in-service teachers and taer educators

Passive learning versus active learningAll the teacher educators indicated that
they teach their students to use active learniniagegies when teaching with
technology. In active learning pedagogies, stuglarg involved in constructing their
own learning; inquiry-based pedagogies are examesthe other hand, the in-service
teachers consistently described using technologydre passive ways in their classroom.
In passive learning pedagogies, the teacher dsliherknowledge, direct instruction is
one exampleln this pedagogical context active learning is wkedi as the use of inquiry
based methods in which students create knowledtpefagilitation from their teacher.

Laura, an elementary science methods profesisoyssed the use of digital
microscopes in small groups:

“I think that this, that using technology has redtlg value for me is that this has

forced to not have to just tell the students somgthand you don't have to just say

hey these are just parts of the flower. You cartlpeiflower under the microscope

and really see the parts of the flower. It hetppromote the inquiry learning.

They can see the pollen and they're like wow, ighighat this is there for to catch
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the pollen. Whereas before it would have been rdiffieult and the teacher
would have been more inclined to just tell them.”

In this statement Laura views the digital microseopps a way of aiding teachers in using
inquiry based methods. Further, this statementates that Laura views the technology
as aiding, if not almost forcing, the teacher iatoinquiry based, active learning and
teaching methodology.

Laura illustrated, again, her wish for studentadtively learn with the technology
rather than passively acquire knowledge from it mvklee spoke about improving the
scenario.

“Are they just reading text or are they actuallgisg a simulation on the computer,

where you can see the wave coming in and it héshore? | guess more

interactive things as to why they form and not pestding the text.”

Jack, a secondary science methods professorefarthis thought about active
learning after observing a pre-service teachergusinbeware technology with students
(probeware: scientific equipment used to colleslgze and interpret data).

"l would like for them [the pre-service teachetlsdents] to go back there, run

some reactions, have their hand at designing,dutdhe answer to a question they

have. But the students went back there and theeg@used to using technology
and so they pulled out the probeware and they deirgg it and grabbing instantly
quick data.”

Jack further clarified the role he thinks techiggyiehould play. “It's okay if it
presents materials, but it should go beyond thait, shouldn't be just learning from

technology, it should be learning with technology.”
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On the other hand, Sonia, an in-service Englisguage teacher, describes her use
of technology in the classroom largely as beingabole class exercises with the
technology mainly being controlled by her and thewledge coming from her, in this
example, she is using a Kindle [an electronic rdaded her overhead projector:

“The kids were talking about Hunger Games anddmainloaded it to my Kindle,

stuck it under my document camera, pushed theifumbutton and it reads the

book and they got so excited watching the wordghgaugh on the Kindle and
having someone read it.”

Another example fro®onia’s classroom: “All my vocabulary testing isngéowith
the clickers. The tests are on my computer, tlaaaet8 seconds, | just keep it true false,
mine don't have the QWERTY keyboard.”

Wheras this illustrates a time saving techniqueatsessment of student
knowledge, she doesn't demonstrate in either exahgw her students are using
technology to explore and learn with it. Her exé&ssimply show that her behaviors
with technology are on the passive end of the agbassive learning spectrum. The
students are passively using clickers for assedspugposes as they answixed-
answer questions.

Katherine gives another example of the teachenguschnology in passive
learning. Katherine teaches advanced placemerlisBrig eleventh and twelfth graders.
She describes her use of the computer lab witlstiuelents: “A lot of it is, for me, it's
enrichment type stuff. It's a little bit harder foe to get all 140 students more for them
to do.” She also describes using technology foesssent:

“There's the site - the clickers. | don't havelatrs but | found Poll Everywhere,
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and they can use their cell phones and the kidsitcand they can get their cell
phones out and type amswers and it's great. They love to do it.”

The in-service teacher participants continuouslyctibe their behaviors with
technology in passive learning pedagogical conjexttereas the teacher educators get
pre-service teachers to utilize active forms ofggjies as the optimal method for
teaching with technology.

This tension between active and passive pedaguagjlesechnology most likely
stems from the teaching and learning context frdwckwthe two groups come. Teachers
face the day-to-day challenges of teaching studehtshave to perform well on
nationally mandated, end of year testing. Teaelearcators are working to change the
face of teaching in the classroom and are thusstedton developing new ways to help
increase achievement by K-12 students.

The use of technology for teaching and learning gded by specific learning
objectives, rather than just because it's thereTeacher educators want teachers to use
technology teaching specific learning objectives, simply because the technology is
there.

Peter, an elementary mathematics educator, addrésis issue when he talked
about teachers not being as thoughtful about usicignology as they could be.

“You can have someone who knows, for example, iBhadeft and right, but if they

don't know how to use that to support good instomgtthen there's no point in

using an iPhone in the classroom, or a clickesuovey monkey, or spreadsheets,
or whatever the tool is.”

He made this point more emphatically by saying:
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“You can't put the cart before the horse. Youlyea¢ed to think about your
objective for the lesson and then can you findcanielogy tool that's going to
support it. Sometimes teachers do the reversey pitk a technology tool and
then they try to find some obscure objective thaghtmeet it or not.”

He further illustrated his point in this commehbat how teachers sometimes use
websites they find: “Yes, | think that sometimeadeers will find a website and say I'm
going to use it with my students and they don'tstaber the pedagogical issues.”

Jack, a secondary science methods professotralted this point through his
discussion again about probeware — a technology insgcience teaching— and how if it
isn't the right technology to use for the spegigciagogical purpose, it shouldn't be used.
He specifically said,

“So | envision technology kind of taking, beingtiat role of probeware - "I love
it, I've got it there and anytime | need to findrehing I'll try to use it, but if what
| need to find out doesn't match that probeware thjust go and look for
something better." So it's kind of got a pay offtidhe dividends, it's got a pay off,
there has to be more benefit to using the techiydlog
So, for Jackas with Peter, when a teacher is using a techgdtotpach specific
content to students, it should be integrated, rdtien a stand-alone piece without any
solid learning goals.
The ideas of both of these teacher educators stacwhflict with the descriptions
of how technology is used by the teachers in thidys Although all the teachers
described using technology to further their stusldetirning, the driving force for doing

so appeared to be because they believe studehtsawWdr more motivated if they use
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technology, no matter what the pedagogy.
Sonia, an in-service English language teacher ritestthis incident in her
classroom when she had a student teacher workitngher:
“I just had a student teacher and she's very goatdshe's scared to death of the
writing tablet and in teaching. When she's beantng the writing stuff, she
puts the prompts on the board, puts things on thitevboard, and once in awhile
she's put stuff on the doc camera. | teach the saaterial, same way, but I've
got my textbook online, | can alter it with my vimg tablet. The kids respond
better. One day when she was gone they asked, tlvagn't she use this? It's so
much better, much more fun.’ | said - we're teagliive exact same thing, the
same material in the same way and they said, Maisyou are using the computer
and she's not.”

In this statement, Sonia appears to be drivelndpystudents’ thinking that the use of
the technology is more fun. She doesn't descritegt whe knows about how the
technology is being used for specific learning otiyes. It's almost as though what she
knows about using technology is that it motivatesstudents because it's “fun” and
“cool.” Although motivation is one important androplex reason for using something
in the classroom (Keller, 1987), use should be giaat more thoughtful pedagogical
reasoning process.

Among the three teachers in the focus grouphisrstudy, Sonia wasn't the only one
to talk about motivation as a reason for usingietbgy in her classroom. Maren, a
middle school science teacher, compared teachingmeeaching before technology

became so prolific in western culture.
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“Pulling out stuff from previous years, that's igaing to cut it anymore, we're
going to teach it this way. So lots of revisinguse technology in whatever way |
do. But, kids give you such immediate feedbacktbyude, by their disinterest
or their excitement.”
In this statement Maren implies that she belidwasstudents' interests are driven by
technology and that in order to be able to effetyiveach today's students, she believes
that technology needs to be used or else studelhtguekly loose interest.
While motivation is important, it should be atpaira more reasoned pedagogical
process. When listening to the voices of Maren%oia versus Jack and Peter, how can
teacher educators encourage seasoned teacheratimedhe two reasons to use
technology — to both motivate students while alsiagiit for rich, learning experiences?
Access to technologyln-service teachers cited access to technologybasreer and
felt that this lack of access impacted their pedao decisions to use technology.
Katherine, the advanced placement English teachermented about having access to
the computer lab when talking to another teachénerfocus group:
“I'm sure it's this way at your [referring to th#her two teachers, Maren and Sonia]
school - you sign up for a day in the lab for yolasses. I've got four of the same
class and I'd like all of us to go in on the sarag dVly classes are bigger and
sometimes there's not enough computers. Sometiis@sst a matter of
scheduling the lab.”
Maren, a middle school science teacher, concuvittdKatherine by bluntly

stating “We are really hampered by that.” To whBdmia, an English language teacher,

also agreed, stating,
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“I'd bet it's more so for the science people, astan my school. The English lab

can handle two classes, so for science and mathdes they're lucky to get in

there once a month, whereas the English teachergetan there once a week.”

All three teachers agreed on a question abeutttk of access impacting their
pedagogical decisions, with Maren adding, “I'd hawgkids all doing podcasts. I'd
have the kids doing a lot of different things.” Katine also commented that because of
the lack of time and access to computers that usictgnology simply becomes
enrichment for her advanced placement students.

In addressing this access problem within theexdraf the interview, the teacher
educators down played this issue. Peter, an eliamyemath teacher educator, in
reference to the scenario presented to all pasntgy discussed creating videos to have
the students interact more with the content.

“Access - most schools have at least one compiutet two in the classroom

where there's internet access, so it would jus¢xdémn the school’s internet

access. Now, with the revision [to the scenaridéscribed they would need
several digital cameras, video recording camenmatseen then that shouldn't be
too much of an issue.”

His statement about getting access to digital casn@nd video cameras being not
“much of an issue” indicates a lack of knowledgeawareness, of funding issues related
to obtaining the necessary the technology to do tAlso, commenting about having a
couple of computers in the classrooms displaysladunderstanding about the high
numbers of students in each class and a teachabdity to effectively use two

computers for an entire class.
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Laura, an elementary science methods educated, tisibe more empathetic
towards teachers’ lack of access to technologydiseussion about getting enough
digital microscopes for students to use.

“This [referring to digital microscopes] would bersething that | could see not

being very hard at all for a group of elementaryadion teachers to pool $25.00,

especially if you could find them cheap and buygrg of these things and then it
could be a grade level resource. It's not just itis having access to the computer.

One thing I've found is that you just take thesegé to the computer lab and it's

simple to load the software and what | used tosdgive it to the IT guy and they

load it.”

Although Laura does provide a solution to the aséssue, having to buy the
technology themselves is something not all teachmeng be able to do. Also, since she
states the microscopes have to be used in a comphbieshe doesn't express an
awareness of the lab access problems noted by Maosma and Katherine.

Needing to learn basic technological skillsTechnology knowledge (TK) is
defined as how to use emerging technologies (Ca88R The need to learn basic
technological skills was another area of tensidwben the teachers and teacher
educators. The in-service teachers spent timesfogwon the need to learn the
technology before they could use it in their classns. Sonia, an English language
teacher in middle grades, discussed needing to lessic skills before she teaches with
new technology. Sonia has a writing tablet, whectechnology she can connect to her
overhead projector and teach content in differeagsato the class. She commented that,

although she was grateful her school gave heratblettto use, they did not provide
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training and so she had to learn how to use itesrolvn. All three teachers, Sonia,
Maren, and Katherine, agreed that they were stigglith understanding how to
evaluate students when using technology. Not kngwbw to do this indicates that they
don't understand how to build basic technologikalsssuch as copying and pasting into
their pedagogical practices. Being able to utitteese skills, and teach them to their
students, could give them a way to evaluate thedents while using emerging digital
technologies.

Maren, the middle grades in-service science teacheeived a Promethean board,
an interactive whiteboard, to use in her classrobike Sonia she was grateful to have
the technology, but she had to spend a lot of teaming the technological skills to use
it effectively with her students, which she didad until later in the school year.

The teacher educators had divided views aboutimgéal learn technology. Peter,
the mathematics methods educator, stated thatdysguvice teachers are expected to
know how to use programs such as spreadsheetgesehpation software in his class.
This means he doesn't need to spend time teadieng¢hnology skills. On the other
hand, Jack, a science methods educator, admiti@ehiing into problems with
technological skills.

“Sometimes we run into big problems because | fakgranted that, because | feel

like if the technology is important to me, I'll lImahow to use it. | don't think that

pre-service teachers-- some will be more capalale the and some will be less,
and because of that wide range, one of my probteniar is that | just assume that
it's going to take care of itself and it doesn't.”

Laura, another science educator, did not have naushy about learning
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technology. Her comments seemed to imply thateacwould simply learn the

technology as they had access to it.

Alignment between the in-service teachers and teaeheducators

View of technology as it relates to teaching todayT hroughout the interviews
and the focus group sessions, the researcher doeweixperiences from participating in
the PD series offered by the DL Connect researcbgrher experiences during her
elementary education training, and her brief taagleareer. From the researcher’s
elementary education training in 1995 she remenablegrning how to use overhead
projectors, create transparencies, and how to Eteimaterials. In addition, she learned
to brainstorm ways to help students use differamdsof non-digital media to put
together projects, such as self-written books a&imehse fair projects. When she
discussed this with the participants, she foundttiey had all had similar experiences.
Overheads, transparencies, and paper based nateeia the educational media of the
pre-digital world. As the interviews and the fogrsup progressed, the researcher
brought up the notion that educational media wadvanvg from non-digital to digital
technologies, and that digital technologies aresthecational media of the 2tentury.

All the participants agreed with this idea.

Laura, an elementary science methods educatdr,“ayou think about what they
used to do in educational media, it was basicalpptemental things to the learning -
filmstrips, bulletin boards - all that stuff - yaould [now] do it online.” One of the
teachers, Sonia, a middle grades in-service En@lisljuage teacher, was very direct,

commented about the new versus the old media, itNdeducational media] not
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different. It's how can it assist me to make itrenmteresting in my classroom.” Another
teacher, Maren, a middle grades science teachierdtabout how the technology makes
things easier: “Most of the media is user friendlye've come a long way from us
having to create everything on our own. The ugendliness of it makes it simpler for
us to see how it can be used.” Although theserstants can be seen as contradictions to
their expressed need to have stronger technologwlkalge, it also allows us to see what
teachers have learned about digital technology theeyears. These teachers have
become comfortable enough with some basic techiesldg be able to substitute them
for older, non-digital technologies, while stillibg challenged by newer, emerging,
digital technologies.

One of the teacher educators, Peter, the elenyemi@ihematics educator, went so
far as to talk about what pre-service teachers kmowy; and what they are expected to
know when they enter his methods class:

“l got my undergrad in 1998, in elementary educatend we had a similar class:

this is how you use the overhead projector andishi®w you use the VCR and all

that stuff. Now it's more; I'm expected to knowwim use PowerPoint when I'm

doing my classes; I'm expected to know how to usgreadsheet. We don't need to

necessarily teach those technical skills anymarethe focus is more on - now,
we've got these skills, we've got these tools, Howve use them appropriately in
our own courses and then the classes we'll beiteapsbme day with our own
students.”

These views of technology also reflect how medis lbeen defined in the literature

over the last 30 years, and especiallpanv it was framed in Shulman's (1987)
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description of the pedagogical content knowledgengwork versus how digital media,
technology, has led to a whole new framework — TRAC

How instructional materials are designed.One area that is not given much
coverage in the TPACK literature (Graham, BorugGiith, 2012) is how teachers and
teacher educators undertake the process of degigrstruction. It was this process that
the researcher wanted to understand through tiseoleihe K-12 teacher. It was her hope
that, if she was able to elicit a description a$ fhrocess, the teachers and teacher
educators would be better able to describe the ladge they drew upon. Although this
would have been in relation to the planning stage@saching with technology, it may
have allowed the researcher a view into the tawmiedge held by both the in-service
teachers and the teacher educators.

When first asked how they go about putting togethiesson, specifically how they
know the technology they have chosen will work viita lesson and their students, all
three teachers said that they “just know.” Theay loak at an online resource and simply
know if it will work with the particular studenthey are going to use it with. In that
moment they couldn’t elucidate how they put togetbssons; how they know something
will be motivating; or if there is a specific pr@sefor putting together a lesson. As the
conversation continued to topics such as the asmécalum and specific instances of use
of technology in the classroom, it became cleartiechers think first about the content
they are going to teach. In fact, when asked wdrdtieir main concern is in planning
around the content, all three emphatically saidys@utely.” Maren, the middle grades
science teacher, said,

“We are really driven by core, we really are drivmnthat, and so, we say | need to
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teach this, how do | teach it best, what sound$ edwat's exciting, how are they
best going to respond to this.”

Jack, a science methods professor, concurred #®édcus on content first when
he described one of his pre-service teacher’s thsuapout planning a lesson. “She just
thought ‘I would like for them to go back therenrsome reactions, have their hand at
designing, find out the answer to a question thexeli ” The content in this case was the
scientific experiment process.

Peter agreed with Jack and the in-service teacheisthe content that is thought
about first when putting together a lesson plaaurh, an elementary science methods
professor, disagreed, however, stating that fottnefirst thing she thinks about, and

encourages her students to think about, is thedf/pedagogy that they will use.

Discussion

Active versus passive learning

The teachers in this sample described their bemawith technology mainly in
terms of passive learning modes. On the other,ithedeacher educators felt that the
best uses of technology is in active learning pedagl contexts. Hammond and
Manfred (2009), using TPACK as their framework aflarstanding, describe passive use
of technology as a pedagogy in which teachersheé&thnology to “give” knowledge
to students. They describe active use of techyasgedagogies where teachers use
technology to guide students in knowledge constiactMishra & Koehler, in their
2006 seminal work on TPACK, state that the bestafisechnology is through the use

active learning pedagogies.



71

Although there was some deviation from the notibpassive use of technology in
their pedagogy, two out of the three teachers tatkgpassive learning in reference to
online learning resources. Katherine, an advaptazement English teacher, mainly
used online resources and technology for enrichm®atia, an English language learner
teacher, primarily used technology, and onlinerleg®y resources, while presenting
material to a whole class in a lecture based farrithis was opposed to the teacher
educators who consistently discussed that theusestf technology is in active learning,
pedagogical conditions. All three of the teachdraators felt that the use of technology
and online resources should go beyond passiveitggin which it is used as
encyclopedia, or presentation type experiencdseitay able to interact with and solve
problems using these resources. Further theyilesdnstances of their pre-service
teachers using technology in active ways, as vegiéaching them to use technology for
this kind of teaching and learning.

Manfred and Hammond (2009) and the teacher edwsciaiohis study align with a
developmental model for TPACK in math created bgd¥iet al. (2009), which was
discussed in the literature review. Wheras thisi@hcs specifically targeted at
mathematics teaching, this researcher believemibe used as a model for other areas of
teaching and learning. Niess et al. describe tearhing theme at the exploring phase
as: “Engages students in high-level thinking atigi (such as project-based, problem
solving, and decision making activities) for leagnimathematics using the technology as
a learning tool (p. 20).” Their advanced phasdadnvironmental theme states:
“Manages technology-enhanced activities in ways reintains student engagement and

self-direction in learning the mathematics (p. 2@lthough their model leaves room for
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using technology in ways that has students pagsieaining from the technology, it
encourageteachers to guide students to engage and acteaaly with the technology.

This notion of using technology in more activerteag pedagogical contexts is
further expressed in the new educational technostgrydards for teachers designed by
the International Society for Technology in Educat{2008). These standards focus on
using emerging technologies in student-centered@mwments where the knowledge is
learner-constructed and collaborative (ISTE). ©OWfACK scholars consistently talk
about teachers having to reconstruct their vietheir own teaching when including
technology in their practice (Harris & Hofer, 2008ishra & Koehler, 2008; Niess,
2011). Indiscussing their use of technology,ithservice teachers in this study imply
that they just put the old media away and bringnéw media out while not changing

their pedagogical practices.

Use of the technology for solid pedagogical purpose

In one of the first studies to address technokdgiedagogical content knowledge,
Pierson (2001) examined how teachers teach witintdogy. She used a stratified
sample to select three teachers based on pedabkmgvdedge and technological
knowledge. Her study focused on three teachersalfapproached teaching with
technology in different ways. One teacher uselrtelogy because of his interest in
using it. But that for this teacher, “technologymained a separate activity with regards
to planning, management, and assessment; it, funtire was not connected in a
pedagogically sound way to other learning oppotiesi(p. 425).” Pierson’s description

matches one given by Peter, the math educatioessof, about a student who found a
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website they wanted to use without having a satidggogical reason for doing so.
When the in-service teachers were asked whatrthiegl force was in making
decisions about what and how to teach, all thresewice teachers agreed that content
was the main force. There were, however, commars as “what sounds cool, what's

exciting,” “some of it's just fun to do,” and “ihére’s something out there [on the
internet], I'll just take it and use it.” Many TPAGscholars say that when teachers start to
use emerging digital technologies, such as onéaening resources, they need to not
only learn the technology, but how that technologgacts their teaching and the
learning of their students (Harris & Hofer, 2009iskta & Koehler, 2008; Niess et al.,
2009; Niess, 2011). In describing how they know wattechnology will work in their
classroom, or why they use it, are the teachetisisnfocus group changing their
knowledge in any way? The responses given by tteesdhers as to why they use
technology indicate that they may not be. Thespamses indicate that they appear to be
largely impacted by the societal push to use telcgyowithout really thinking about its
greater implications on their pedagogical practices

The teacher educators made dissenting statemwmis technology use. They
made comments such as, “l don't want them to jogiug and pick technology because
it's cool,” “It's not like "oh wow, let’s play witlihis microscope,” and “if what | need to
find out doesn't match that probeware, then Igasand look for something better.”
These comments align more with discussions in 80K literature and with the
conviction that pedagogical practices and appraathsubject matter need to be
changed and re-formed, when choosing to teachtedttmology.

Pierson (2001) described an exemplary teacher wad technology for specific
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activities when it was the right way for her studeto learn, which matches the comment
made by Jack, the secondary science methods poafeb®ut how a student teacher he
observed was able to easily integrate probewalmt#agy into a lesson the student
teacher was conducting. Pierson went on to desthis exemplary teacher knowing
when technology was not the appropriate way convieat the teacher was teaching,
which is exactly the scenario described by Pdterther descriptions of TPACK align
with this belief of using technology in the classm Leatham (2008) described one
facet of TPACK as being able to understand theat#itg and constraints of technology
and being able to decide how to use technologydasehese understandings. Harris,
Mishra & Koehler (2007) also state that teacheesdrte apply technology to their
pedagogical practices in ways that will meet stisldearning needs. These three
descriptions of facets of TPACK in the classroomiardirect opposition to how the

teachers' describe the fun of technology being thain influence for using it.

Access to technology

As mentioned in the description of the TPACK feamork, the teaching and learning
context, although not knowledge, is an importamt phunderstanding the framework
and the knowledge encompassed in it. In their s@h@006 article, Mishra & Koehler
discuss that TPACK cannot be considered outsidedhgext in which the teacher is
using the technology. In 2008 Mishra & Koehler axged their visual model to include
the teaching and learning context. Whereas théyai expand their definition of the
teaching and learning context, and what it inclu@ax's (2008) analysis did discuss

access to technology as part of context withinflRACK framework. Having access to
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technology is further described in the literatu@zerniak, Lumpe, Haney & Beck (1999)
cited lack of resources as one factor that disgmgdhe use of technology in the
classroom. Ten years later, Brush & Saye (2008je¢heir experiences of pre-service
teachers who encounter school environments thabtbave enough technology
available in order to continue their TPACK develagn

This aligns with the in-service teachers’ deswips of access issues. All of the
teachers said that access to technology impactghmywse it with their students. When
asked by the researcher, as a part of a membek,dbeeerify what she had heard about
access impacting pedagogical decisions for thedestts, all three stated an emphatic
“absolutely.” Maren, a middle grades science tegalent on to say that if she had
better access to technology she would be doing thargs with it, like having her
students create podcasts about science matenahtbdearning. This discussion with
the teachers showed stark contrast with the theugjithe teacher educators. Laura, an
elementary science methods educator, said thatéesacould pool their money and buy
electronic microscopes for a group of classrooPster, an elementary math methods
professor, dismissed access being an issue if #nerat least one or two computers in a
classroom and video cameras accessible for prajeetkich students were creating
digital videos.

In their extensive review of the technology insggin literature, Hew & Brush
(2006) cite both lack of technology and accesw#ilable technology as being barriers
and state, “Without adequate hardware and softvitaeee is little opportunity for
teachers to integrate technology into the curricultEven in cases where technology is

abundant, there is no guarantee that teachersdasyeaccess to those resources (p.226)."
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They also give solutions to these problems, such as

e creating a technology set up that involves theaisheaper technology

solutions;

e getting rid of centralized computer labs and repigathose with wireless laptop

labs;

e placing small labs of desktop computers in eackscteom; and

e having teachers engage in cooperative learningatcstudents can use the

technology in small groups rather than needingviddial computers.

These are all valid solutions to the access proplait it is likely that the in-service
teachers interviewed for this study would agreeuéitite impact these solutions would
have on their access issues. For instance, M&agdghat her small school has two
centralized labs and one roving wireless laptopudich is only three labs of computers
for a rural, rocky mountain region school that ssrapproximately 450 students in two
grades. One thought that arises is that it woeltbb costly to continue to provide up-to-
date technology for an already cash-strapped sahstict. This comment is also
echoed in the work completed by the researcherer¥éachers were asked what kind of
knowledge they needed to teach with technology,ynsadestepped the question and
answered with “access,” which is not knowledge,dtgaching and learning context

issue related to the TPACK framework (M. Robertshz0.0).

Technology knowledge

Technology knowledge (TK) is why the PCK framewuar&s expanded to the

TPACK framework. Once Zicentury, digital technologies became more prevaten
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the classroom, researchers began to explore hewmdhw set of skills would impact
teaching, and, thus theories of teaching and legrgRierson, 2001). TPACK scholars
have defined technology knowledge in many differgays. These definitions range
from the use of pen and pencil to digital techn@egGraham et al., 2009; Graham,
2011; Mishra & Koehler, 2006; Niess, 2005; Piers20(1). The teachers and teacher
educators in this study all focused on technolagligital, 2F century, computer-based
technologies. This definition aligns with Cox'9(8) definition of what technology
knowledge is, which is knowledge of emerging tedbgies. As teachers discussed how
their pedagogical content decisions had changedigiwout the years, they mentioned
things like “throwing out old materials”, “scanniogd materials so they could be used
with their classroom based technology”, and “hawoges of old material that they no
longer use in the back of their classroom.” Whetedsabout the use of technology and
what they teach pre-service teachers, none okteher educators discussed teaching
them how to use chalkboards, filmstrips, or eveitettoards as they were instructing in
technology use. Instead they focused on thingsdigital microscopes, online learning
resources, and probeware.

Although the teachers and teacher educators agredte definition of technology,
they disagreed on how to learn these skills sottieatechnology could be seamlessly
integrated into classroom practices. M. Robertseaal. (2010) describe a focus group
that was held with teachers after a professionatid@ment workshop in which the
teachers were taught technology concurrently waéthggogical skills. One opinion that
emerged from the focus group was that technolodl sleeded to be taught separately

from pedagogy, which aligned with comments madéheyteachers. One teacher
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commented that she did not use her clickers fopfths: “They sat in a box for 6
months until | learned how to use them.” Anottesrcher, Maren, commented that she
had to learn the technical skills of using therattive whiteboard before she was able to
integrate it into her classroom practice.

These comments are at odds with preferred methaigsl in much of the
technology integration literature, and with comnsdoy the teacher educators. The
technology integration literature, of late, emphasithat technology should not be taught
devoid of a teacher's pedagogical content con@odham et al., 2009; Lawless &
Pellegrino, 2007; Mishra & Koehler, 2006). Durithg interview Peter, an elementary
mathematics professor, talked about how at hisausity, they teach a technology course
specifically focusing on technology for content {macience, english, social studies).
Jack's secondary science methods students havese aghere the technology is taught
separately from their content, but during his ceurs teaches its use alongside the
content and the pedagogy. Graham et al. pointhaditthis new view of teaching how to
use technology is at odds with earlier views, whield that technology skills should be
taught separately from any sort of pedagogicalemntontext. A 2010 study though,
posits that technologshouldbe taught separately from the pedagogy (Walker, M.
Robertshaw & Recker, 2010).

So, the conundrum for teachers and teacher edsdatbow best to teach and learn
the basic technology skills in the face of the medgcal content knowledge skills that
they must teach (the teacher educators) and afh@yir(-service teachers). Should it be
assumed that pre-service teachers automatically kmov to use spreadsheets and

presentation software, as Peter discussed? Axnddelt, “this technology skill problem
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isn't just going to take care of itself; a teadh&s to be motivated to over come it,” as

Sonia, an English language teacher, and Mareneacgcteacher, have been.

Views of computer technology today as it relates tteaching

One remaining subject area in teacher educatiograms involves instruction in
the media of pedagogy, that which conveys the e&cimessage. As stated by this
researcher, and supported by all who were intemtefor this study, how digital
technologies have become the educational med@dafytarose in discussions with both
the teachers and the teacher educators.

Graham et al. (2009) described what have becanmaany ways, the media
courses offered over the past decade, includirtguictson in such things as word
processing programs, spreadsheet programs, blogsyiis. These courses are very
different than courses in instructional media giasrlate as 1998. This researcher’s own
experience in 1995 was that she was the only preeseteacher in her class using
technology to help find and create resources.afsds 1995, her instructors were not
considering the use of digital technologies in edatary education programs. Peter, the
elementary math methods educator who completeeléisentary education training in
1998, said he had the same experience, that heatagught how to use digital
technologies in his future classrooms.

This discussion aligns with Cox's (2008) defimtiaf what media is included in the
“technology” of TPACK. Although Mishra & Koehle2Q06) define the technology of
the classroom as being anything, including a chadkth, Cox, and subsequently

reinforced by Graham (2011), specifically defines technology in TPACK as being
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emerging digital technologies. This definitionaaldigns with the views of educational

media today posited by both the teachers and teacleators.

Designing instructional materials

One area that has received little attention inTRACK literature is how teachers
and teacher educators go about the process ofnilegigstruction (Graham, Borup &
Smith, 2012). As stated above, the literaturedatdis that in order for technology to be
learned best for a teaching and learning conteghduld be learned together with
content (Graham et al., 2009; Mishra & Koehler,@0Qiess, 2005; Niess et al., 2009).
The problem is that the literature doesn't spedliffadescribe a lesson planning process
or give a model — like the kind found in the instranal design and development
literature (Branch, 2009; Gustafson & Branch, 20@2)designing instruction with
technology. It was the instructional design predbsit the researcher wanted to
understand through the lens of the K-12 teachienas the researcher’s hope that she
would be able to understand the way teachers #iokit their instruction in the
integrated manner that the TPACK framework dessrlibpeunderstanding their lesson
design process. The question asked, howeveradidllow for that kind of integrated
response. ldid give a view into what teachers as well as teaetacators focus on
when thinking about instruction: the content. Taligns with recommendations by
Harris, Mishra & Koehler (2009) who state that tears should first think about their
curriculum andhenthink about technology to be used. The threehti@cemphasized
that the driving force in lesson planning is comtelm a study investigating technology

use decisions in the classroom, Graham, Borup é&ttsfound that 42% of technology
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use decisions were made with content in mind, wa®ed8% of the decisions were made
only with pedagogical considerations in mind. Tindings from this study reinforce the
statements made by the teachers that content dinstes instructional design planning,
but also reinforces Laura's statement about thgnklmout pedagogy first in instructional
design decisions.

The recommendations by Harris, Mishra & Koehl€&(®) align with Peter’s, an
elementary math methods professor, who talked aimwtthe university where he
teaches has changed how it teaches technologgaidehat they now teach technology
from a content point of view rather than a techgglpoint of view.

In light of the TPACK framework, comments abowt tontent being the driving
force in instructional design practices are aligngtth what is being written in the
literature. This is seen in the many articles lbaodk chapters that focus on TPACK in
specific content areas like math (Kersaint, 200iésB, 2005; Niess, 2008;), science
(Guzey & Roehrig, 2009), english (Hughes, 2010 social studies (Brush & Saye,
2009; Manfra & Hammond, 2008).

Considering the researcher’s question about tteuctional design process, at
some point lesson plannimgustsimply become a skill that isn't thought abatits just
done it becomes part of the tacit knowledge held byezienced teachers. Given this,
the researcher may have been able to elucidatecasisvout lesson planning from more

novice teachers, who are still building this skill.

Conclusion
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The purpose of this phase of this dissertatiodystwias to derive a better

understanding of TPACK knowledge, behaviors exm@sghen TPACK is being

utilized, and attitudes about technology use whieAdK is being used from the emic

and etic perspectives. This understanding infordealopment of items in phase two

of this study. Six themes came out of this stuelgining to TPACK knowledge,

attitudes and behaviors. They describe the folgvattitudes, knowledge and behaviors:

The teachers in this study were using technologyane passive learning
settings than the teacher-educators would likehevdthe teacher educators
convey teaching with technology to their pre-ses\tigachers.

The teachers struggled with learning technologywkadge whereas the teacher
educators made assumptions about what their pvégesestudents know when
they enter their methods classrooms.

The teachers express their knowledge of why theyausarticular technology in
terms of motivation, not in terms of deep concepieerning purposes. The
teacher educators expressed their intent whenuctstg pre-service teachers in
using technology, that it be used for solid leagrbjectives rather than simply
because it is there or because it is fun.

The teacher educators did not view access to téatpneo be an issue in using
technology in the classroom, whereas the in-seei@ehers were emphatic that
lack of access to technology impinges on theirsiens on how to use
technology.

Everyone in this study agreed that digital techgas are the new media of

today.
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e All but one person in this study when asked abwstiriictional design practices,
thought about content first, then pedagogies. driieeperson to defer from this
was an elementary science methods professor.

The tension between the in-service teachers awthée educators provided content
for the items to developed in this study. The oeabat the tension provided content for
the items developed is that the teacher-educatoxsde a snapshot of how attitudes and
practices about technological pedagogical conteattiges are evolving. Although the
in-service teachers are also evolving their pedagbgractices on their own, they also
attend professional development workshop to leam methods. If the teachers and the
teacher educators agreed with each other, ther&beuno need to see what teachers
know in relation to the evolving practices withhiaeology. Although the point of these
items will be to try to describe teachers' TPACKotlgh these fixed-answer items, there
is still likely to be a value judgment inherent it each question. Should the items
created agree with the teachers or the teacheatma@bout how technology should be
used (passive versus active learning)? Shoulddtesa issue that the teachers brought
up be addressed? For the purpose of this study iteeated will reflect views held by the
in-service teachers and the teacher educators.thé hope of this researcher that this
will reduce bias towards one view or another.

This researcher’s own biases appeared in thenfysdi She found herself not
always siding with the teacher educators, all obmtare researchers. Although the
researcher agrees that we should strive to hethéea truly capitalize on technology
through the use of active learning pedagogies antyuechnology for reasons beyond

motivation, she also believes that as a teacharatduand researcher, the issue of access
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to technology needs to be addressed in the reseadchrofessional development
context.

Instruments are often created, unintentionallyhwias in the items and the
instrument as a whole (Durham, Tan & White, 201dn&n, 1987; Jensen, 1980;
Onwuegbuzie, Bustamante & Nelson, 2011; Ungar &erburg, 2011; Wolfle & D.
Robertshaw, 1982). For example Wolfle & D. Roldeats discovered that when all other
variables are controlled for, aptitude tests shibwed differences in performance
between Hispanic and white males. As Hispanicvainite males come from different
cultures, one could posit that teacher educataidtamteachers come to the issue of
technology knowledge in teaching from two differenttural point of views. The trick,
as a teacher educator, to creating items to mea$#e€K, is to represent both
perspectives — the in-service teachers (the emit}tze teacher educators (the etic).
Items to be created need to not only accurateljuat@an in-service teachers' TPACK,
but also take into consideration their contextualthtions. The items also need to
reflect the work that teacher-educators are darfetp teachers move towards more

student-centered teaching practices.
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CHAPTER IV
PHASE 2 STUDY
The goal in phase two was two-fold: first to ceefiked-answer (multiple choice
and ranking) test items that reflected the thenmm® phase one (see table 4-1). The
second part of phase two was for the items to biewed by others. The most important
goal was to get reviews of the face validity of tleens. Thus the research question-

guiding phase two of this dissertation was simpllgat is the face validity of the items

developed?
Table 4-1
Themes and alignment to TPACK framework
Theme TPACK framework alignment
Access to technology Context
Passive learning versus active learning with TPACK
technology
Need to learn basic technological skills TK

The use of technology for teaching and learninfPACK
guided by specific learning objectives, rather than
just because it's there.

How instructional materials are designed TPACK

Views of computer technology today as it relatdd?ACK
to teaching

What is Face Validity?

Face validity is a part of construct validity whieréems are examined by a panel
of reviewers who judge whether they believe thmgeleveloped will measure what they
have been designed to measure (Nunnally & Bemsi€94). The judgment as to

whether items measure what they are supposedtibjsctive and can be completed by
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experts or other stakeholders, e.g. potentiatédstrs (Nunnally & Bernstein; Streiner &
Norman, 1989). Finally, face validity is a formalidity that is assessedteritems are
constructed rather than a form of validity that bemrmeasured before and during

test/item construction (Nunnally & Bernstein; Stiei & Norman).

Methodology

Item development

Eleven items were developed, corresponding t@m¢hfrom phase one of this
study. Specifically, eight out of the 11 items wereated to measure TPACK, whereas
the last three were created to address the castam within TPACK. Having access to
technology was a theme that emerged in the foaugpgand is within the area of context
related to TPACK (Cox, 2008) (See Table 4-2 foummary of the scenario presented,
the question asked and the answers provided agmhadint to TPACK or the content
element of the framework and theme derived in ploage See Appendix C for each full
item, including scenario, question and answersigeal alignment of each item to
TPACK or content element of the framework and theeherived in phase one.)

Following best practices for measuring teachemkadge in fixed-answer
guestions (Carlson, 1990), scenarios were useet topseach question. Scenarios
provide a picture of a classroom setting so thatéist taker has a context within which
to answer the question. Without this context, tjaaes of this nature are unlikely to have
meaning for the test taker. This method is usetherPRAXIS exam to measure the
pedagogical content knowledge of elementary educasachers as well as by

researchers developing measures for PCK and TPAakKhétt, 2010; Carlson; Hill, Ball
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& Schilling, 2008).

Each item was developed in alignment with a nafion state (Utah, North
Carolina, New York) standard in the grade rangé-@f Ideas for classroom settings
were drawn from prior research conducted with irvise teachers using online learning
resources. Specifics about content described dreren from websites such as the US
Geological Survey, the United States Congress . ausity websites that deliver content to
those outside the university, and websites crdateachers. Lastly, the TPACK
developmental model created by Niess et al. (2ai9¢ussed in the literature review,
was used to guide how different pedagogies wengedain a developmental mindset.
Table 4-2

Summary of scenarios created, questions asked @swleas provided, and alignment to
phase one theme and TPACK alignment

Item Scenario summary, question and answers provided seRire TPACK
# theme alignment

1 Scenario Summary: a teacher is planning to use theAccess Context
computer lab, but at the last minute there is hrteal
iIssue and so the teacher can't use the lab. Thenton
of this scenario was sentences and parts of speech.

Question: Rank the following in order of what you
believe is the best to worst alternative action iNarris
should take.

Answers:

Skip the lesson entirely and do it another dagnat/
he can't get access to the lab until after theigruter.
It can be used for enrichment after all.

He does have a projector in his classroom, so aklco
teach the lesson as a whole-class exercise.

Briefly instruct students in the parts of speecti tren
work together to create sentences and have students
diagram them on the whiteboard.

2 Scenario Summary:A teacher plans to teach a lesson The use of TPACK
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about avalanches using online learning resources. technology

for teaching
Question: Besides basic computer skills, what will and learning
Arun need to think about as he is preparing fasadn guided by
on the causes of avalanches? Choose the best ansegcific

below. learning
objectives,
Answers: rather than

a) When he will be able to access the computer labjust because
how to find online learning resources that will &ip it's there.
the causes of avalanches, teaching himself abeut th

content he is teaching.

b) When he will be able to access the computer lab,
understanding how different online learning resesrc
can help his students understand the basic conokpts
how avalanches are caused, and how he will betable
assess what his students have learned?

¢) Knowing what online learning resources will be t
most fun for his students, how to prepare a lecture
about avalanche causes that will get them readgéo
the online resources, how to manage his students'
behavior as they are working in the lab.

Scenario Summary:A teacher has decided to use a The use of TPACK
variety of online learning resources to teach sttgle technology
about avalanches. The students are working for teaching
individually to learn the material, and will produa and learning
product with a technology-based component to assessded by
student knowledge. specific
learning
Question: Rank in order the best way he could do thidjectives,
rather than
Answers: just because
Have each student write a report that incorporates it's there.
images and diagrams about how avalanches happen
and how they can be safe in avalanche prone areas.

Pair students together to create a power point
presentation about avalanches and avalanche safety
that they will then be able to present to othetmin
grade health classes.

Have his students work in groups of three to create
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posters, that include images and diagrams created o
the computer or found online to put up around the
school.

Scenaio Summary: The same as item 3. The use of TPACK
Question: Now that you've decided what Arun shoultechnology

think about how to prepare his lesson about avaks¢or teaching

using online learning resources, what would bebtst and learning

kind of resources for Arun to look for in orderatbow guided by

students to learn how avalanches happen? specific
Rank the following resources he could use in ooder learning
best to the worst. objectives,
rather than
Answers: just because

Three videos that have a person explaining how it's there.
temperature, wind, and recent snow fall can cause
avalanches to happen and how people can be safe in
avalanche prone areas.

A series of images and age-appropriate diagrants wit
descriptions that explain how temperature, wind, an
recent snow fall can cause avalanches to happen and
how to be safe in avalanche prone areas.

A series of games, which will engage his studerdsem
than the videos and images, but may not show the
impact of temperature, wind and recent snow fall on
avalanche prone areas.

Scenario: A teacher is looking for a new way to teacRassive TPACK

density. She has chosen to use online learning learning

resources. versus active
learning with

Question: Below are a list of different ways that Sussethnology
can use the computer resources that she has

discovered. Rank them in order of what you belianee

the best to worst ways to use them with students.

Answers:

Project different online learning resources onto a
screen in front of the class and have students work
groups to suggest possible solutions to density
problems presented in the resources. The students,




group, will record their suggestions and explagnth
to the class.

Take students to the computer lab and have them
access the online learning resources individually,
changing the variables that impact density. The
directions that Susan gives are for them to gathe
resource and fill out the part of the worksheet lshe
created for that resource and then moves on.

Have students work in groups to figure out a pnoble
that Jane has presented to them about figurinaut
thick the wood of a doorframe needs to be, takmq i
consideration how the density of wood can change th
fit of the doorframe. This problem will allow stuas

to draw on previous knowledge, and has multiple
correct answers. The students will use the online
learning resources Susan found, as well as otHereon
learning resources that they have searched for to
answer the problem.
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Scenario Summary:A teacher has recently learned drne use of TPACK
inquiry-based method. She isn't full confidenthet technology
method and fears that if it backfires her studerds't for teaching

be prepared for end-of-year testing. and learning
guided by

Question: What should the teacher do? specific
learning

Answers: objectives,

a) Wait until next year to implement this new ingui rather than
based instruction and instead use the online ressurjust because
only. This will allow her students to learn thefdient it's there.
properties of density better than if she had stuitk

her original method for teaching density; use ef th

small labs in the classroom and demonstrations. She

can also use in-class time for discussions aboat wh

the students are learning using the online ressurce

b) Use her old method of teaching density — snai$ |
and demonstrations — which have proven effective in
the past, as indicated by scores on end- of- wsding,
but will not allow them to explore at all the mple
variables that impact the density of an object.

c) Use the inquiry-based method with the online
learning resources. This could potentially lead her




students to developing misconceptions about the
different factors that impact density, or even pttdly
learn wrong information. She can use in-class time
away from the computers; to work to correct any
misconceptions her students may have developed.
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Scenario Summary A teacher has reserved the Access
computer lab for two consecutive days. On the @est
the lab goes down.

Question: What should Susan (the teacher) do?

Answers:

a) Go back to the classroom where the internet is
working, project the online resources on to thetevhi
board and have the whole class work through tisé fir
half of the problems together. Students will sugges
ways which variables (temperature and pressuréen t
object) should be manipulated and come to consensus
about the best solution to each problem. The naxt d
they will go back to the computer lab to finish the
problems with a partner as Susan initially had péah

b) Go back to the classroom, pull out the smak lab
and have the students begin to explore densitiw g
them some background information so that they ball
prepared to work through the entire worksheet #h n
day in the computer lab. This will take time, thbug
and the students will not have long at all to warth
the mini-labs.

c) Go back to the classroom and give a lecture on
density and plan to have the students work indbeak
she intended the next day.

Context

Scenario summary A teacher has found a simulatioi\ccess
to teach students how a bill becomes a law. She has
created an inquiry-based lesson to teach this psoce

using the simulation. She discovers the lab is

unavailable due to end of year testing.

Question: Rank what Shannon should do from the best
to worst possible actions.

Answers:

Context
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Teach the lesson as she has in the past without the
online resources. She feels comfortable doingahds
knows, through assessment of student performance,
that this has been effective in having her studieis
the different steps to how a bill becomes a law.

Come back to the lesson after end- of- year testasy
been completed so that students can complete the
inquiry-based lesson using the online simulation.

Create a whole-class inquiry-based lesson whete eac
member of the class plays a different part in the
process (sub- committee member, committee member,
Minority Whip, Majority Whip, etc.) and use the oré
resources in the computer lab to reinforce what was
learned after end- of- year testing is completed.

Scenario Summay: A teacher is teaching students The use of TPACK
about earthquakes — including why they happen, hawchnology

to be safe during one, and how to locate potential for teaching
earthquake zones. She has found a simulation for and learning
teaching how earthquakes occur and the impacttgnguided by

infrastructure. specific
learning
Question: What are the advantages of learning aboutbjectives,
using earthquakes using this simulation? rather than
just because
Answers: it's there.

a) Because students use computers so much oufside o
school, they are comfortable with them and enjoy
using them. Therefore, they will learn the materia
using this method.

b) The simulation allows the students to manipulate
earthquake variables and see what how each impacts
city buildings and infrastructure. This kind of
involvement with the material will allow them tcalen
about earthquakes better than if they had not tieed
simulation.

c) Because students are able to manipulate eakbqua
variables and learn how those variables impact city
buildings and infrastructure, they can then apphatv
they've learned about the fictional city to thearocity
and neighborhoods, which will deepen their




understanding of the causes of earthquakes ard thei
effects.
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10

Scenario summary:Same scenario as item 9. Passive TPACK
learning

Question: As stated above, Mrs. Rojas will assess hegrsus active

much her students have learned about earthquakedgarning with

how to be safe in earthquakes, and how earthquakdschnology

impact Seattle through a project that will be cosigl

in pairs. The requirements for this final assigntreen:

* That students use at least one online learning
resource that only contains text. This can be aojid
simulation, picture, diagram, etc.

* That the project explains how earthquakes happen,
how to be safe during an earthquake, and how
earthquakes impact Seattle.

*The project will be a resource that allows pedple
learn about earthquakes and their impact on Sexttle
their own.

The following are descriptions of what her students
created for their final projects. Based on what is
written, rank them from 1-3 from the best to thasto
use of the online resources.

Answers:

An online power point presentation that uses pesgur
diagrams, and text to explain how earthquakes hgppe
how to be safe, and how earthquakes impact Seattle.

A website that brings the simulation that they used
earlier, as well as pictures, diagrams and bagic te
about how to be safe and how earthquakes impact
Seattle. A basic quiz is included at the end.

A video that has a scientist talking about how
earthquakes happen, an expert in earthquakes
explaining how to be safe during earthquakes, and a
video of a local official talking about how earttadues
impact Seattle.

11

Scenario summary:A teacher is going to have The use of TPACK
students interview each other, and then introdbee t technology

person they interviewed, to practice English lamgua for teaching

fluency. and learning
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guided by
Question: Which of the following has the potental specific
helping the students for whom English is a second learning

language performs well in this activity? objectives,
rather than
Answers: just because

(a) Showing a video of a model interview and an it's there.
introduction in which a student from a previousryea
interviews Ms. Prestage and then introduces her.

(b) Having students go through a website that has
guidelines, videos, and a quiz at the end abouttbow
interview someone.

c) Having students discuss among themselves what
completing the activity successfully will require.

Face validity review procedure

Before the items were sent out to TPACK expews, ¢urrent teachers and one
former teacher gave feedback about the languatfeeafems, and how true to practice
the scenarios were. Although there was recommediaalges in wording, no content
was changed based on this feedback. Initial requents for choosing reviewers was
that had been teachers in K-12 at some point in theeer and that they had presented
and published on the TPACK framework at least origae to the difficulty in recruiting
reviewers the teaching requirement was dropped.

The face validity process was undertaken twicethénfirst rating cycle, the items
were sent out to three expert reviewers: two psafiesin instructional technology
programs and a professor of math education. Adlnad published and presented on
the TPACK framework. One of the reviewers saiditis¢ructions for validating the
items was too confusing. The math education psaofiesnly felt comfortable rating

items related to math content. The last revievesenresponded to three follow-up
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emails.

In the second cycle, the instructions were rewrittBotential reviewers were
specifically asked whether they felt comfortablengitems outside their content area.
Four experts agreed to review the items. Eactevesti had published and presented on
the TPACK framework at least once, including onevlad tailored a pre-service
secondary math education program around the dewelopof TPACK since early 2000.
Another reviewer had created an instrument to nreaBBACK, which was the first to be
able to find statistical discrimination between TKHK, and TPACK.

Each expert reviewer was asked to rate each dam,likert-scale of 0-5,
as to how well TPACK was represented in the scerard the question. A six-point, bi-
polar (Streiner and Norman, 1989), scale was uséuis study. This meant that there
was no neutral option with the division being beaw® and 3. According to Streiner and
Norman the optimum likert scale is one that hagvbeh 5 and 7 points on the scale; this
is because below 5 points reliability drops sigmifitly. Evidence also shows that scales
that have too many points on them can adverselpatgliability and that the upper-
limit of the number of points on a likert-scale gltbbe between 10-15. The bi-polar
nature of the scale forced reviewers to dichotorthe# responses, rather allowing for a
neutral response (Streiner & Norman). Ratings-2fv@ere viewed on the non-reliable
side of the scale and 3-5, on the reliable sideth@rscale used in this study O indicated
that the item did not assess potential test tak&&CK, 2 indicated that the item
moderately measured the potential test takers' KPA@ a 5 indicated that the item
measured the potential test taker’s TPACK fullpin® 3 on the scale was not labeled, but

should have been labeled “adequately assessesraipbtest takers’ TPACK.” This
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limitation is discussed in the conclusion chapfahe dissertation. The reviewers were
also asked to provide any comments about each if#e.Appendix D for the
instructions given to each reviewer as to how theye to rate the elements of the

guestions.

Analysis and Findings

In order to fully understand how the items weredat mixed-methods analytic
process was undertaken (Teddlie & Tashakkori, 206@kt a quantitative analysis was
completed on the numerical ratings. This analys@érened the inter-rater reliability
among the four reviewers, the overall mean, medrahstandard deviation for each item
and the mean, median and standard deviation attregseven items for each reviewer.

A gualitative analysis was conducted to examihesgiewer comments for each
item. A four-step deductive process was used topbete this analysis. First all the
comments were read and examined for whether thegiped to the individual question,
or whether they were general comments about thesité second analysis was used to
categorize the comments into five themes. A thirdlysis combined the five themes into
three. A fourth analysis occurred while writing tingse findings. Triangulation across
reviewers' comments was also noted, but was naidered vital, as this phase of the
study is not drue qualitative study. Themes stemming from this pathe analysis are
reported as the researcher viewed their importemtiee overall goal for creating valid
fixed-answer items to measure TPACK and improvirgitems developed. These themes
were then used in updating the items (see AppeBHdik is important to note that some

individual comments made by the reviewers did abtithin the themes derived but



97

were still considered valuable feedback while updgthe items.

Quantitative findings and discussion

Kendall's W statistic was computed to assess tred & agreement among the
four reviewers. Kendall's W is a non-parametratistic to assess inter-class correlation
(ICC). ICC can be used to assess agreement am@mgitative measurements executed
in units, including judgments made by people (Shes2004). The Kendall's W was
computed due to the ordinal (rank-order) naturthefratings, as well as having more
than two reviewers (Sheskin, 2004). This analgsmwved that there was moderate
agreement across the four reviewers, W=.534, d < @bnsidering the exploratory
nature of this study, this level of agreement walged to be acceptable.

The mean, median and standard deviation weredheputed for each
item and for each reviewer. The means for eachtiquesidicated that seven out of the
eleven items were on the valid side of the scalat{ag of 0-2 was considered not valid,
whereas a score of 3-5 was considered valid), valsdiee medians indicate that 9 out of
the eleven items were judged to valid. Of noteutih, are the large standard deviations,
six being above 2, across the items. On a 0-5 sitageindicates a high degree of
variability of ratings for each item.

The means for the entire set of 11 items inditaé for Reviewer 1 the items
were not valid (M=1.73), whereas two out of therfreviewers (Reviewers 2 and 3)
showed the set of items just falling on the vaidksf the scale (M=2.64 and M=2.82),
and Reviewer 4 indicating that overall, the itereklka high level of validity (M=4.64).

This is also seen in examining the medians withi®esr 1 having an overall median of



98
2.00, Reviewers 2 and 3 having a median of 3.00Rewdewer 4 having a median of 5.
Finally, there were large standard deviations actis set of ratings. Further detail about
the ratings are provided in table 4-3, which likis mean, median and standard deviation
for each item as well as the, individual ratingsdach reviewer.
Table 4-3

Mean, Median, and Standard Deviation for each itemoss all reviewers and across all
items for each reviewer.

Rating by each reviewer

Iltem Mean Median Standard Reviewer Reviewer Reviewer Reviewer

Deviation 1 2 3 4
1 3.00 3.00 .82 2 3 3 4
2 3.25 3.00 1.26 3 3 2 5
3 2.75 3.00 2.22 4 0 2 5
4 2.75 3.00 2.22 2 0 4 5
5 3.00 4.00 2.00 0 4 4 4
6 2.00 2.00 2.31 0 0 4 4
7 3.50 3.50 1.30 4 3 2 5
8 3.25 3.00 1.50 2 4 2 5
9 3.75 4.00 1.26 2 4 4 5
10 2.00 2.00 231 0 4 0 4

11 3.25 4.00 2.22 0 4 4 5
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Mean across all items for each 1.73 2.64 2.82 4.64

individual reviewer

Median across all items for 2.00 3.00 3.00 5.00

individual reviewer

Standard Deviation across 1.55 1.75 1.33 505

all items for each individual

reviewer

Qualitative analysis

A deductive analysis was completed to understaechés from the comments
provided by the reviewers. The themes that wer@el® during the first three rounds of
analysis reflected solely drow the ratings were completethe fourth analysis of the
comments concluded with two themes that discuseedthe items could be improved to
make them more valid and two themes discussed heviate validity process could be
improved. The two themes that discussed how timesiteould be improved were: the
complexity of the items was debatable, and howatisvers to the items were ranked
was not obvious. The two themes that discussedtheviace validity process could be
improved were: rankings of answers to the queststiosild have been included and how
the Niess et al. (2009) framework was used to gpetiagogical values (see table 4-4 for
the analysis phases and outcomes). Although tfréee four themes are critical of the
process or the items, the theme related to itenptaaty was encouraging to this kind of

item design for this kind of measurement. Eacimihés discussed separately below.
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Table 4-4
Qualitative analysis steps of the comments provitectviewers

Analys Outcome
is Step

1 Knowing whether a comment pertained to a speitéio or the entire set of
items.

Categorizing the comments into four themes
Categorizing comments into three themes

Re-categorizing the themes, ending up with tHevieng four themes:

a. Ranking of the answers provided should have beduded for the
reviewers.

b. The complexity of the questions is debatable

c. How the answers ranked was not obvious

d. An explanation of the use of the Niess et aletigppmental framework to
guide pedagogical values

Qualitative findings and discussion

The form (see Appendix D) sent to the reviewersrditinclude instructions
about how the answers to the questions were tarideed. This proved to be a mistake
that may have influenced the validity ratings. Téeiewers made a number of
comments that addressed the individual answetsetquestions. Reviewer 1’s first
comment, about the first answer to the first iteras that “the first choice views the
technology as an add-on to the topic.” She consinbiss in addressing issues with the
final two answers to item number 1 before givingoaarall comment about the item as a
whole. Other comments specifically asked whiclpoase was the correct or the best
one. These included, from Reviewer 3, a very blhat you have a response in mind

that you feel most accurately would demonstrateJIRAn a teacher?” Reviewer 2
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guessed which answer was supposed to be the lestaying, “The end-of-year test is
the only goal mentioned in the scenario and byltphat, choice B is the best match.”
Finally, in the same light, Reviewer 1 commentéd;duld not determine what | would
choose,” and Reviewer 4 stated about were the caareswers “I'd probably do a and
then c.”

The comments about providing the rating for thewaers are well founded. If the
rankings had been given, the reviewers could hpeatsmore time analyzing each
guestion for TPACK. Instead they appeared to sgelad of time trying to understand
which was the best answer. | suspect rankingnise/ers would have provided richer
feedback from the reviewers, and may have impatieduantitative findings as well.

How the answers to the questions were ranked was inabvious. As stated
above, the rankings to the individual answers weteprovided. This led to a sense of
consternation among the reviewers in considerirnyg Well the items measured TPACK.
In her comments to item 1, Reviewer 1 commentedamh individual answer. She said
about the first answer:

“The first choice views the technology as an addeotie topic and is thus

describing a low level of TPACK at best. Theradsindication of the pedagogy

that would be used so it is hard to say the knogdadsed is TPACK.”
She continued onto the second possible answengtati

“The second choice does not provide the pedagogpwfhe will engage the

students in the item about the projector. Mighehgage the students using some

of the same instructions that would have been us#t lab? It is difficult to

assess this item with respect to TPACK without seetese of the pedagogy that
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is intended. If this option were expanded, | casdgt this item would be a strong
TPACK level —say a4 or5.”

Finally, she comments about the third possible ansavitem 1 that it doesn't even
include technology, that “The third choice simphppls the technology from the
instruction and would thus be making a decisiondbuse the technology.”

Remarks like Reviewer 1's were prevalent acrosthalreviewers. About item 2,
Reviewer 2 felt that those who would answer theasgestjons in the future could see
playing the 'game system' to pick the best andvesed on different length and
complexity of the answers given. About answeriseim 8, Reviewer 3 felt the answers
seemed to be dichotomous, stating

“In terms of assessing TPACK, the choices here saamst dichotomous —

Choice 1 is no tech, and Choice 2 and 3 are teaelgiated. There are so many

additional contextual factors at play that mighiuiance a teacher to choose

Option 1 for this question — and just because Hadgct Option 1 doesn't

necessarily mean that they have low or no TPACK.”

These comments provide valuable feedback for upglgdte answers to the
guestions, in that they indicate that the possidponses need to be more differentiated
from each other.

An explanation to how different pedagogies were vaed should have been
provided. The developmental scale created by Niess et &09(2§uided analysis of the
gualitative findings in phase one of this diss@tastudy as well as development of
items for this phase. The pedagogical lens ofdbade is that those teachers who are

using TPACK in inquiry-based ways have a higher TRAdevelopmental level.



103
Although this can been seen as controversial atlens held by the researcher as well.
Thus, the items and answers developed attempfléatréhis value point. The reviewers
were not informed of this, which led to commentewtihow pedagogies were valued
within the items.

About the first two responses to item 4, Revietvenid, “What is not clear to me
is how to make a decision about the selected pegagetween the first two items.” Item
4 asked about the best use of online learning ressuo teach students about avalanche
danger. The answers Niess is referring to are:

e Three videos that have a person explaining how ¢eatpre, wind, and recent
snow fall can cause avalanches to happen and hoplgpean be safe in
avalanche prone areas.

e Aseries of images and age-appropriate diagrantsdescriptions that explain
how temperature, wind, and recent snow fall carseavalanches to happen and
how to be safe in avalanche prone areas.

Upon reflection, Reviewer 1's confusion betweeatiio answers is apparent. In
rating the answers, the video answer was ratedrltvaa the item on age-appropriate
diagrams. This was stated because of the wordsdpgropriate.” A better option for
answer two would have been the use of an intemadiagram, which could be viewed as
leaning towards the inquiry-based side of pedagdgnethods, thus, leaning towards
higher TPACK than simply watching videos, age-appaie or not.

Reviewer 3 felt the three answers in figure 4-Ieneaded, specifically that

choice b would lead students to being “short chedrige
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a) Go back to the classroom where the internebikiwg, project the
online resources on to the white board and havevtizde class work
through the first half of the problems togethetudents will suggest
ways which variables (temperature and pressuré@olject) should
be manipulated and come to consensus about thediatbn to each
problem. The next day they will go back to the paoer lab to finish
the problems with a partner as Susan initially plathned.

b) Go back to the classroom, pull out the smak labd have the
students begin to explore density to give them sbaw&ground
information so that they will be prepared to wdnkough the entire
worksheet the next day in the computer lab. Thilstake time, though
and the students will not have long at all to watth the mini-labs.

c) Go back to the classroom and give a lectureemsity and plan to
have the students work in the lab as she interfiedéxt day.

Figure 4-1.Answers to item 4

The context of this question is that the teacheoing to have students work in
pairs in the computer lab to explore the resouttmasthen the internet goes down; the
guestion asks what the teacher should do. Theeasswthe questiodo place a greater
value on inquiry-based methods, with answer a biadest answer, and answer b being
the worst answer and answer c being in the mideigther, Reviewer 3 is right in stating
that answer b is loaded, but he may have been cheme what the correct answer is if he
had been informed about the value placed on diffggedagogies and corresponding
view of TPACK development.

The level of detail given was debatable as to whethit was too much or too
little. Finally, the analysis showed disagreement acrassetviewers about whether
there was too much or too little detail in the igerReviewer 3 consistently appreciated
the level of detail. He stated about item 1,

“First of all, | think the use of scenarios embedla\éthin a context of authentic

issues a teacher may face when designing techratesbinstruction like lab
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software issues and scheduling is great desigins cimtext provides relevance
and a connection for the test taker.”

He then commented on item 4, “Good question -{d¢kiel of detail here could
really support demonstration of a teacher's TPAC¥d then question 5, “Great
guestion — the level detail provided in terms oP;Tand C (and clearly TPACK) is
critical.” Finally, he simply stated for items 6ch@ that the “level of detail was great.”
Reviewer 4 felt that one “Could use more detailfhiow teaching would occur in the last
two options.” In contradiction to Reviewer 3 andviRever 4 statements, Reviewer 2
repeatedly stated that the items were too longcanaplex. He specifically made this

comment about items 9, 8, 7, 6 and 2.

Discussion

The qualitative findings showed that there wer@yrnasues with the items as
well as mistakes made in the form asking for thimga. If more information had been
given to the reviewers, a richer set of commentg have been provided. There was also
discussion among the reviewers about adding monecgmmental context to the answers
and an explanation about how different pedagoge® walued. They also showed some
conflict among the reviewers about the ideal l@falomplexity. An assessment expert
did a brief review of the complexity of the itemsdafelt that the items were adequately
complex.

The comments that the reviewers gave providedadéuguidance for updating
the items (See Appendix E for the updated itemsingthe themes derived from the

gualitative analysis, the first update that was enadall the items was to provide
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rankings for the answers provided. Although themas will not go out again to this set
of reviewers (it is hoped that the items will béechagain) this alleviates a major problem
in a next round of rating. Another change that masle to all the items was to provide
more pedagogical context for the scenarios and enrsswhere needed. A general
explanation of what inquiry-based pedagogies aealso given as context to those
guestion and answer sets where the pedagogy wasparnant focus of the item set. If
the items are sent out again, an explanation ofahee placed on inquiry-based
pedagogies will be provided. As guided by the thendherived in the qualitative analysis,
the last major change made to items was to prawviole technology context for question
and answer sets where the technology was a focus.

As stated above, there were some changes make iiems based on comments
that did not fall into the themes. For example, comment was made concerning
scientific misconceptions, and that it wasn't cledwy misconceptions would be
developed by using technology in a particular Wdays comment was addressed by
adding a sentence explaining why misconceptionfddoel developed. Another example
is a comment that was made pointing out that dhalresponses to item five were
equally complex. All three responses were re-writted complexity was added where
needed. Finally through reviewing each item closedyding was changed not because of

specific comments, but rather as a part of the abaditing process.

Conclusion

The purpose of this phase was to create and valfded-answer items to

measure teachers' TPACK, based on themes deriweddhase 1. This was not only
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challenging due to the difficulty of item writingut also particularly challenging
considering that some experts on TPACK have sthigdixed-answer questions to
measurel PACK cannot be created (Cox, 2008; TPCK.org, 2009)s phase also
continued to incorporate both the emic and theparspectives through using the themes
derived in phase one as well as through gettinglf@ek from in-service teachers (emic)
and researchers of TPACK (etic).

Although the items are not ready to be piloted e results from this phase
showed that there is promise in creating itemseaasure teachers' TPACK using fixed-
answer questions. Feedback received from therinegeteachers was helpful, and the
wording changes that were suggested may help rhakitetns more accessible to
teachers. The items need to be written in a lagguaore familiar to teachers, rather
than in the language of the teacher researcher.

An examination of the means and the medians oté¢nes showed that the
majority of the items fell on the valid side of thi&-point scale.

Finally, whereas the reviewers’ comments were asitical in nature, there
were some positive ones. Reviewer 3 stated, fiktkihe use of scenarios embedded
within a context of authentic issues a teacher faeg when designing tech-integrated
instruction like lab software issues and schedukngreat design,” and “Great question —
the level of detail provided in terms of T, P, @hdand clearly TPACK) is critical.” These
statements indicate that the design of the itenesamwnes issues of context-free teacher
assessment. They also indicate that there coutddmeise in this item design for future

work on the use of this kind of measurement of TRAC
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CHAPTER V

CONCLUSION

The goal of this study was to work towards a wagneasuring technological
pedagogical content knowledge through fixed-ansyuesstions. It has been said that
measuring TPACK is difficult and this task must betcontext-free (Cox, 2008; Graham,
2011; Tpck.org, 2009). As of this writing, and ed®n the literature the researcher
accessed, self-report and case studies have thiheda the most popular and researched
methods for measuring TPACK (Mishra & Koehler, 2D1%hereas these methods
provide researchers, instructors, and professdiswaluable information about TPACK
progression, they-doave their limitations. As discussed in earlieagters of this
dissertation, self-report can be fallible due toigbpressures or lack of metacognitive
knowledge about the information being transmitedr({ing-Hammond, 2006; Kagan,
1990; Mabe & West, 1983; Wise & Pease, 1983). Gasties, although more objective
and less reliant on metacognitive abilities, agettme consuming to be useful in many
settings (Mishra & Koehler). This study therefoe¢ gut to work towards creating a
TPACK measurement instrument that utilizes fixedveer type questions. While
acknowledging the limitations of this type of measuent fixed-answer questions can be
coupled with other kinds of measurements to asBeA€K leading to more robust
measurement (Nunnally & Bernstein, 1994).

To develop fixed-answer questions this dissenati®ed a sequential mixed
methodology (Greene & Caracelli, 2003; Morse, 20@3ata collection and analysis

utilized techniques from all three research pamagig qualitative, quantitative, and
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mixed methods (Onwuegbuzie & Combs, in press; TeddTashakkori, 2009).
In following recommendations from the mixed methodgrument development
literature, emic and etic perspectives on the tyémowledge encompassed in the
TPACK framework was captured. The emic perspedingde) perspective was
captured through a focus group with in-service heag during phase one. In phase two
the emic perspective was represented by havingrvieg teachers review the items that
were created. The etic perspective (outside) wptuced in interviews with teacher
educators in phase one. In phase two the etippetise was represented by having
researchers of the TPACK framework review the itelegeloped.

Phase one consisted of interviews with teachecadus and a focus group with
three teachers. The data was analyzed using &ecigst epistemology and the
constant comparative technique (Glaser & Strau®g/)lusing pre-defined categories
(Corbin & Strauss, 2008). Six themes were deteabedss the interviews and focus
group. These themes included descriptions of kedgg (how to use technology, how to
use technology for solid conceptual reasons, tdolggas the educational media of the
21 century), behaviors (use of technology in actearhing and passive learning
environments, instructional design practices), attitldes (access to technology).
Within these phases dissonance was seen in thgsenbétween the in-service teachers
and the teacher-educators. For example the teached access to technology as
impinging on their ability to use technology inithgedagogical practices, whereas the
teacher educators didn't see access as an issure#uied to be addressed. It was the
tension in the two perspectives that provided cdrfte the development of the items in

phase two.
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Phase two consisted of developing items basetiethemes from phase one and
then having those items reviewed. Eleven item&wlereloped during phase two. Each
item consisted of a scenario and multiple-choiceaaking question based on the
scenario (see Appendix D). After development viigistied, two in-service teachers and
one in-service former teacher reviewed the itefiftsis was completed to assure
alignment to classroom practices and language loggéelachers. Changes were then
made to the items based on their recommendatieosr teacher educators, all of whom
had conducted research on the TPACK framework, thtd the items for face validity.
These reviewers were asked to rate the items onpomt, bipolar likert scale that did
not allow for a neutral rating (Streiner & Normd®87). Examination of the means and
the medians for each item indicated that threeobthte four reviewers rated the majority
of the items on the valid side of the scale. Istrhe noted that two out of those three
reviewers had means and medians on the low erfteofalid side of the scale.
Comments were also provided by all the reviewetsclvprovided excellent feedback

for revising the items.

Limitations

There are many limitations to this dissertatiordgtul will delineate these by

phase.

Phase 1

The first limitation is in the small sample sizie. qualitative research it is

recommended that saturation should be reachedancddection (Denzin & Lincoln,
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1994; Miles & Huberman, 1994; Onwuegbuzie, Bustam&Nelson, 2011; Teddlie &
Tashakkori, 2009). There were only three intergevith teacher educators and one
focus group with in-service teachers, a sampletbiaethis researcher does not believe
allows for saturation to occur. Another focus gr@and at least two more interviews
could have improved saturation. This added d&a&yliwould have increased rigor
(Lincoln & Guba 1985). Rigor could have also beaemmeased through analysis of other
forms of data such as syllabi of the teacher edusalesson plans by the teachers, and
observations of teaching.

Second, this study could have included in-sert@eehers in other parts of the
United States and either interviewed them or forméacus group. Having data from
different cultural regions in the US would make fimelings stronger.

Finally, although a modicum of trustworthiness anetlibility was established
through member checking, the use of the scenarwiréangulation, having another
researcher analyze parts of the data to see issilveéhe same things would have also

made phase one stronger.

Phase 2

Two limitations that were discussed at lengthhage two were that the ranking
of the answers to the raters of the individual gemas not provided. Had this limitation
not occurred, the face validity process would Haeen more cogent.

Completing only one round of validation with tleviewers is another limitation.
Revising the items and then having at least oneermmarnd of review could have led to

items that may be ready to pilot test. Even inrttevised state the items are not ready to
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pilot test. This is a limitation that can be overe in future work with continuing
rounds of face validity checks.

Finally, descriptions of all six points of thedit scale presented to the reviewers
should have been provided. This is particularlpamant because of the dichotomy set
up between points 2 and 3. Point 2 had a verbal Javhereas point 3 did not. This is

potentially a critical mistake.

Future research

First and foremost is to complete the item valafrocess. As stated above,
this is one of the limitations of this study. Ign the opportunity to continue this line of
research, this will be one of the first tasks #searcher will undertake.

Expanding phase one into a study on to its owrhdclelp in defining TPACK
and its constituent parts. This could lead to nampeeement on these constructs across
scholars. This would also serve to improve measent instruments of all types.

Having knowledge and behaviors better defined cbelg this model and this
knowledge-tamove towards being prescriptive, which it curreml not (Archambault &
Barnett, 2010; Graham, 2011).

Using fixed-answer, open-ended and self-reportsomes together, is the best way
to go about measuring and assessing TPACK. Dewg@pvalid and reliable instrument
for this could prove valuable to the TPACK communiflso equally important would
be to describe the development of such an instruseethat others could do the same for
other contexts, just as Hill, Ball & Schilling (280did with their pedagogical content

knowledge measurement.
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During the writing of this dissertation, the resdear discovered the Instrument
Development and Criterion Validity (IDCV) model (®@oegbuzie, Bustamante &
Nelson, 2011). The IDCV is a 10-step model thabiporates both qualitative and
guantitative methodologies during the instrumemnetlgpment process. It provides a
systematic way to bring the emic and the etic pEatyes to the process. Purposefully
using this model in creating measurements of TPAGHd make them more valid and
more useful for other scholars. By creating stesngstruments to measure TPACK,
there is potential to make the framework more Udefthe practitioner and scholarly
community working in the area of teaching with teclogy. This could potentially lead
to improvement in student learning, which is thd goal of all work in teacher

technology education.
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APPENDIX A

IN-SERVICE TEACHER FOCUS GROUP PROTOCOL

The following questions are simply a guide.

Group Description:

The following questions have been developed todeel dor in-service teachers who have
participated in the DLConnect research group’s whbdp series and have taught a lesson
using the Instructional Architect.

Topic domain one Technology knowledge

Lead off questionddow comfortable did you feel with using online rasmes before you
started planning your lesson? How about the logtmal Architect? Did your comfort
level change at all during your lesson planning?

Was there a point when you stopped thinking abmtechnology and was able to focus
on the lesson planning — how you were going tohtéiaand the subject matter you were
teaching? Describe it.

Possible follow up questions:
How did your comfort with the technology impact yalecisions about how to teach
with it?
During implementation, how did you handle technglpgoblems?
Did you have anyone on call in case something I#rokéd you feel comfortable
in handling problems on your own?

Topic domain two: Technological content knowledge
Lead off questionHow do you know that an online resource will h@onvey the topic
you are teaching about?

Possible follow up questions
Did your thinking about how technology can représerbject matter evolve as you spent
time looking at different online resources? If Bow so?

How do you decide what to teach using online reszs# Why did you choose one topic
versus another possible to teach using the 1A alideoresources?

After you decide what content you want to teachmg€)LRs, what do you look for in
selecting the resources for using in your lesson?

When you are looking for resources to use are gimking about specific facets of the
content you are going to teach that you want td &imesource for? e.g. if you are
teaching about Thomas Jefferson and one thing yani students to know is that he
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wrote the Declaration of Independence - would yodogking for something specifically
about the Declaration of Independence or wouldjystigenerally look for things about
his life?

Topic domain three: Technological pedagogical knowledge

Lead off questionTell me how your thinking about teaching with teology evolved
during your participation in the workshop. Do ybink there are better ways then others
to teach with technology?

Possible follow up questions:
Briefly tell me about a lesson you taught usinglthand online resources.

When you are looking at a resource that you mayruaa IA lesson are you thinking
about how you will teach with it? E.g. are younlting that it may be good to use in a
lesson where the students are working in groupsdividuals, in a direct instruction
type learning environment or a more inquiry basssdn?

When you implemented your lesson did you make ngeticy plans for if the
technology failed? If so, what were they?

While you were teaching with the technology whateveome of the challenges you had?
how did you solve them?

Topic domain four: Technological pedagogical content knowledge
Lead off questionTell me about how well you think your studentsiesl the subject
material with the 1A and online resources.

Possible follow up questions

Did how the resources represent the subject maitewere teaching influence how you
chose to teach it? re: large group, small gronghyidual, or did you look for resources
that would help you to teach the material in the Weat you planned?

When you were implementing your lesson, do you reber any decisions you made on
the fly about changing how you were teaching whin technology?
Did you have to make any changes in your lessam Ipdgause the students
weren't learning as you wanted them too?
Were there any questions about the subject mattiedechnology you weren't
prepared for?

Was there an instance where the resources yoe clidist convey the subject matter as
you thought it would? Tell me about that.

Topic domain five: Pedagogical content knowledge
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While you were teaching what were some of the giagythe students had with the
material you were teaching? How did you resolves¢higsues?
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APPENDIX B
TEACHER EDUCATOR INTERVIEW PROTOCOL

This is a semi-structured interview. The questiwilsbe used as a guide only, as the
participant responds, other questions may be askexplore important points brought
by these responses.

General interviewee description
These questions are to be asked of professorsegleh teaching methods classes for
specific content areas to pre-service teachers.

Topic domain one:General technology integration
What do you hope that they will learn when you dssctechnology integration in your
classes?
Do you hope that they will learn that there arddyerays to use the technology
than others?
If there are better ways - can you describe a fewyswon a continuum -
okay, good, great technology integration?

Give me an example of an assignment that you hiaes gour students related to
technology integration skills.
How did you grade it?
Will you describe a couple of the projects createde on the 'could be better'
end of the spectrum and one at the 'this was ged?

Topic domain two: Technological pedagogical knowledge
Do you teach your students specific teaching methodise with specific technology?
Give me some examples of this.

What about contingency plans if the technology ks@al know that this is something
teachers have to face in all situations, but watthhology specifically how do you
prepare them for making other plans on the fly?

What about behavior management when using techy®dlog

Topic domain three: Technological content knowledge

How do you talk about knowledge of content and hownow whether it is being
represented correctly with the technology? Sontaisfis obvious, but with some
simulations it may not be so obvious.

Topic domain four: Technological pedagogical content knowledge

When you are teaching your students technologyyodatry to get your students to view
technology, teaching methods, and the subject materacting? (Explain the framework
if necessary) Or is this not how you view teachaith technology? Why not?

APPENDIX C
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QUESTIONS DEVELOPED, THEME AND TPACK FRAMEWORK ALISMENT

Question Theme TPACK

alignment
1. Read the following scenario and then Access to Context
respond to the statement that follows. technology

Mr. Harris has planned a lesson that will use
online learning resources to explore grammatical
parts of speech. He has found many online
learning resources that will help his students

learn the parts of speech that include things like
interactive games, diagrams, interactive sentence
diagraming and a quiz at the end. He has planned
to use the computer lab. At the last minute he
can't use the lab because the software that runs
the lab has broken.

Rank the following in order of what you
e is he best to worst alternative action Mr.

should take:

___Skip the lesson entirely and do it another day,
even if he can't get access to the lab until afier
unit is over. It can be used for enrichment after
all.

_____He does have a projector in his classroom, so
he could teach the lesson as a whole-class
exercise.

____ Briefly instruct students in the parts of

speech and then work together to create sentences
and have students diagram them on the

whiteboard.
2. Refer to the scenario below and answer theHow instructional TPACK
guestion that follows. materials are
designed
Arun is a ninth grade health teacher at Sarah
Smith High School, a school in the Wasatch Technology TPACK

Mountains of Utah. At Sarah Smith he has ac should be used for
to a full computer lab that is shared by the whddelid teaching and
school and each classroom has a small lab of learning ends,
three to four older computers. All the computerather than

in the school are internet accessible. One of thecause it's there.
core objectives for health is learning about
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personal safety. In Utah one important way to
keep safe is knowing about avalanches — what
causes them, how to avoid them, and what to do
if you get caught in one. Arun has decided that
since winter is coming, that he is going to teach a
unit on avalanches, the first lesson being on what
causes them.

Arun wants to use online learning resources to
teach the lesson because he's noticed that his
students have more fun when they get to work on
computers.

[Avalanches are caused by weather (heavy storms
are particularly dangerous times to be in the back
country), recent snow fall which puts pressure on
existing snowpack, large changes in temperature,
wind, and the kind of terrain. People can trigger
avalanches by causing vibrations which can set
one off].

Besides basic computer skills, what will Arun
need to think about as he is preparing for a
lesson on the causes of avalanches? Choose the
best answer below.

a) When he will be able to access the
computer lab, how to find online learning
resources that will explain the causes of
avalanches, teaching himself about the content he
Is teaching.

b)When he will be able to access the computer
lab, understanding how different online learning
resources can help his students understand the
basic concepts of how avalanches are caused, and
how he will be able to assess what his students
have learned.

¢) Knowing what online learning resources will
be the most fun for his students, how to prepare a
lecture about avalanche causes that will get them
ready to use the online resources, how to manage
his students' behavior as they are working in the

lab.
3. Read the following scenario and then Technology TPACK
respond to the statements that follow. should be used for

Arun has decided to use a variety of resourcesstaid teaching and
teach students how avalanches happen and hésarning ends,



they can be safe in avalanche prone areas. Heather than
has decided that students will work individuallybecause it's there.
to go through the online learning resources and

work through a basic worksheet asking questions

about the impacts of temperature, wind and

recent snowfall in causing avalanches, as well as
questions about how to be safe in avalanche

prone areas. This will let him best assess what

students have learned in the exercise. To assess

their understanding of the information, he wants

students to create a product with some sort of
technology-based component.

Rank in order the best way he could do this.
____Have each student write a report that
incorporates images and diagrams about how
avalanches happen and how they can be safe in
avalanche prone areas.

____Pair students together to create a power point
presentation about avalanches and avalanche
safety that they will then be able to present to
other ninth grade health classes.

____Have his students work in groups of three to
create posters, that include images and diagrams
created on the computer or found online to put up
around the school.

4. Now that you've decided what Arun should Technology TPACK
think about how to prepare his lesson about should be used for
avalanches using online learning resources, whalid teaching and

would be the best kind of resources for Arun tdearning ends,

look for in order to allow students to learn howrather than

avalanches happen? because it's there.

Rank the following resources he could use in
order of best to the worst.

______Three videos that have a person explaining
how temperature, wind, and recent snow fall can
cause avalanches to happen and how people can
be safe in avalanche prone areas.

_____Aseries of images and age-appropriate
diagrams with descriptions that explain how
temperature, wind, and recent snow fall can cause
avalanches to happen and how to be safe in
avalanche prone areas.

_____Aseries of games which will engage his
students more than the videos and images, but
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may not show the impact of temperature, wind
and recent snow fall on avalanche prone areas.

5. Read the following scenario and respond toPassive vs active TPACK
the statement below. learning

[The density of a material is defined as its mass
per unit of volume. If two things can't mix (e.g.

a piece of metal and water in a tub) then the less
dense material will float on top of above the more
dense material. (or in the case of the water and
the metal, the metal will sink to the bottom of the
water in the tub). While density is thought to be
stable, if the pressure is applied to an objedisor
temperature is changed, or temperature of an
object is changed, the density of the object is
changed.will change. For example, instance
heating wrought iron something up will decrease
its density].

Susan has been looking for new ways to teach the
concept of density to her students. In the past sh
has used demonstrations and mini labs in order to
help her students understand that things have
different densities (e.g. styrofoam and concrete)
but she wants her seventh grade students to be
able to change pressure and temperature to see
the impact of the density of the material. This
isn't something that she can do easily through
mini-labs because of the time it takes to heat and
cool things and the ability to add and remove
pressure of materials.

Susan's school now has enough access to
computers that it will be easy to schedule time in
a full computer lab for an extended period of
time, and while she feels that the demonstrations
she has done in the past have been effective in
teaching her students the concept of density, she
believes that using online resources can help her
students learn it even better. Jane searches the
web and discovers several different simulations
that allow students to explore density in different
ways including being able to manipulate all the
variables that contribute to the density of an
object.



139

Below are a list of different ways that Susan

can use the computer resources that she has
discovered. Rank them in order of what you
believe are the best to worst ways to use them
with students.

______Project different online learning resources
onto a screen in front of the class and have
students work in groups to suggest possible
solutions to density problems presented in the
resources. The students, as a group, will record
their suggestions and explain them to the class.
____Take students to the computer lab and have
them access the online learning resources
individually, changing the variables that impact
density. The directions that Susan gives are for
them to go to each resource and fill out the part
of a the worksheet she has created for that
resource and then move on.

____Have students work in groups to figure out a
problem that Jane has presented to them about
figuring out how thick the wood of a door frame
needs to be, taking into consideration how the
density of wood can change the fit of the door
frame. This problem will allow students to draw
on previous knowledge, and has multiple correct
answers. The students will use the online
learning resources Susan found, as well as other
online learning resources that they have searched
for; to answer the problem.

6. Read the scenario below about Susan and Passive vs active TPACK
then identify what her next move should be. learning

Susan has recently learned an inquiry-based
method that will enable her students to fully
explore the concept of density with the online
learning resources that she has discovered. She
feels that this method coupled with the online
resources will allow her students to learn the
important concepts about density more easily
and be better prepared for the end- of- year test.
However, she is not fully confident yet in her
skills using this method and fears that the lesson
may backfire leaving her students with
misconceptions about the topic.
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What should Susan do?

a) Wait until next year to implement this new
inquiry-based instruction and instead use the
online resources only. This will allow her
students to learn the different properties of
density better than if she had stuck with her
original method for teaching density; use of the
small labs in the classroom and demonstrations.
She can also use in-class time for discussions
about what the students are learning using the
online resources.

b) Use her old method of teaching density — small
labs and demonstrations — which have proven
effective in the past, as indicated by scores on
end- of- year testing, but will not allow them to
explore at all the multiple variables that impact
the density of an object.

c) Use the inquiry-based method with the online
learning resources. This could potentially lead
her students to developing misconceptions about
the different factors that impact density, or even
potentially learn wrong information. She can use
in-class time, away from the computers, to work
to correct any misconceptions her students may
have developed.

7. Read the scenario below about Susan ar  Access to Context
then identify what she should do. technology

Susan has reserved the computer lab for two

consecutive days. She will have students worlPassive vs active TPACK
pairs to complete a worksheet of density learning

probleMs. The way to solve the problems will be

to manipulate the different variables that affect

density using online resources and come up with

the best solution to each problem. She tells her

students to meet her in the computer lab in order

for them to be able to have as much time working

through the resources as possible. Suddenly the

internet goes down in the lab and she's told it

won't come back up for the rest of the day.

What should Susan do?



a) Go back to the classroom where the internet is
working, project the online resources on to the
white board and have the whole class work
through the first half of the problems together.
Students will suggest ways which variables
(temperature and pressure on the object) should
be manipulated and come to consensus about the
best solution to each problem. The next day they
will go back to the computer lab to finish the
problems with a partner as Susan initially had
planned.

b) Go back to the classroom, pull out the small
labs and have the students begin to explore
density to give them some background
information so that they will be prepared to work
through the entire worksheet the next day in the
computer lab. This will take time, though, and
the students will not have long at all to work with
the mini-labs.

c) Go back to the classroom and give a lecture on
density and plan to have the students work in the
lab as she intended the next day.

8. Read the scenario below and the respond téccess to
the question below. technology
Shannon is a U.S. government teacher and has
recently discovered a website of great online
learning resources to teach the process by which
a bill becomes a law. Some of the online learning
resources are basic diagrams, but exciting one is
a simulation where students get to act as
congressmen and women to follow their bill
through committee and subcommittee meetings,
and then onto the floor of the House of
Representatives for the vote. At each juncture in
this simulation, students must answer questions
about their bill before it is able to move on
through the process. Shannon decides to create
an inquiry-based lesson using this online
simulation for his students. Unfortunately, it is
the end of the year and all the computer labs are
being used for end-of-year testing. She won't
have access to a computer lab and he doesn’t
have an LCD projector in his class to do it as a
whole class activity.

Context

141
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Rank what should Shannon should do from

the best to worst possible actions.

____Teach the lesson as she has in the past
without the online resources. She feels
comfortable doing this and knows, through
assessment of student performance, that this has
been effective in having her students learn the
different steps to how a bill becomes a law.
_____Come back to the lesson after end- of- year
testing has been completed so that students can
complete the inquiry-based lesson using the
online simulation.

____ Create a whole-class inquiry-based lesson
where each member of the class plays a different
part in the process (sub- committee member,
committee member, Minority Whip, Majority
Whip, etc.) and use the online resources in the
computer lab to reinforce what was learned after
end- of- year testing is completed.

9. Read the following scenario and then Technology TPACK

respond to the question and statement below. should be used for
solid teaching and

Mrs. Rojas teaches fifth grade at Mt. Hull  learning ends,

Elementary School in Seattle, WA. She likes rather than

teaching elementary school because she gets because it's there.

teach all subjects to her students. Recently there

have been a few earthquakes around Seattle, and

so she has decided to create multidisciplinary unit

about earthquakes across health, science, social

studies, math and language arts. She wants her

students to be able to identify how earthquakes

happen, how they can prepare for safety during

an earthquake, and how to use maps to locate

potential earthquake zones. She plans to assess

what they have learned at the end of the unit

through projects that they have done in pairs.

Mrs. Rojas has found a simulation that will
allow students to manipulate the magnitude,
depth and location of an earthquake in relation to
a fictional city. This will allow them to better
understand how earthquakes occur and what the
impact is to city buildings and infrastructure.

[Earthquakes happen when the edges of tectonic
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plates, known as faults, move. The amount of
shaking on land that happens depends on many
things, including how much energy is released by
the earthquake, how deep the earthquake is and,
in relation to human structures, how far away
they are from the where the earthquake takes
place (this is called the epicenter).]

What are the advantages of learning about
using earthquakes using this simulation?

a) Because students use computers so much
outside of school, they are comfortable with them
and enjoy using them. Therefore, they will learn
the material using this method.

b)The simulation allows the students to
manipulate earthquake variables and see what
how each impacts city buildings and
infrastructure. This kind of involvement with the
material will allow them to learn about
earthquakes better than if they had not used the
simulation.

c) Because students are able to manipulate
earthquake variables and learn how those
variables impact city buildings and infrastructure,
they can then apply what they've learned about
the fictional city to their own city and
neighborhoods which will deepen their
understanding of the causes of earthquakes and
their effects.

10. As stated in question 9, Mrs. Rojas will Technology TPACK
assess how much her students have learned should be used for

about earthquakes, how to be safe in solid teaching and
earthquakes, and how earthquakes impact  learning ends,

Seattle through a project that will be rather than

completed in pairs. The requirements for this because it's there.
final assignment are:

* That students use at least one online

learning resource, that only contains text.

This can be a video, a simulation, picture,

diagram, etc.

* That the project explain how



earthquakes happen, how to be safe
during an earthquake, and how
earthquakes impact Seattle.

*The project will be a resource that allows
people to learn about earthquakes and
their impact on Seattle on their own.

The following are descriptions of what her
students created for their final projects. Based
on what is written, rank them from 1-3 from

the best to the worst use of the online

resources.

____Anonline power point presentation that uses
pictures, diagrams, and text to explain how
earthquakes happen, how to be safe, and how
earthquakes impact Seattle.

_____Awebsite that brings the simulation that they
used earlier, as well as pictures, diagrams and
basic text about how to be safe and how
earthquakes impact Seattle. A basic quiz is
included at the end.

11. Read the scenario below and answer the Technology TPACK
guestion that follows. should be used for
In Ms. Prestage’s ninth-grade English class, solid teaching and
English is the second language for 11 of the 2%earning ends,
students. They represent four different languageher than

groups and have a wide range of English because it's there.
proficiency. One of Ms. Prestage’s goals for this

class is that “Students will develop speaking and

listening skills, both in formal presentations and

informal discussions.” To address this goal, she

plans to have pairs of students interview each

other and then introduce each other to the rest of

the class.

Which of the following has the potential for
helping the students for whom English is a
second language perform well in this activity?

(A)  Showing a video of a model interview
and an introduction in which a student from a
previous year interviews Ms. Prestage and then
introduces her.

(B) Having students go through a website that
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has guidelines, videos, and a quiz at the end
about how to interview someone.

(C)  Having students discuss among
themselves what completing the activity
successfully will require.
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APPENDIX D

FACE VALIDITY FORM SENT TO EXPERTS IN TPACK

Face validity of items to measure TPACK for M. Braoke Robertshaw

Background
The goal of my dissertation is to take two inis&ps toward creating a valid and reliable
instrument to measure the TPACK of in-service teash The first step was to create the
instrument. The second step is to establish tte ¥alidity of the instrument. It is for
this latter step that | am enlisting your expertise

The Instrument

The instrument itself presents eleven questiorachEjuestion is composed of a scenario
followed by a series of possible responses. Bbrlsteps, a teacher’s responses to each
scenario will combine to indicate the teacher’slesf TPACK. The presentation of
scenarios was used as they have been shown toditeative way to assess teacher
knowledge.

The technological (T) context of the questionsnbne learning resources. The content
(C) areas are health, language arts, social stusiesice, and math. Specific
information about these subject areas may be ceresicaccurate, and was drawn from a
variety of resources. Questions are based onnatoy state core objectives from grades
4-7. Pedagogical (P) aspects of the questionss{udent measurement when using
online learning resources, knowledge necessamaithtwith online learning resources,
knowing what kinds of online learning resourcesvengnthe content best) came from
the teachers themselves. Teacher input was obtanmm@arily via a focus group, with
additional input received during discussions wihdhers participating in a professional
development workshop. One item, item 11, was adbfpom a previously created
measure.

Face Validity

| am requesting that you read each question (theassm and the possible responses).
Both will be in italics to indicate that all youegto do is to read these sections. You are
not being asked to complete the response itemssttigas. After each question, there is
a box for you to indicate the degree to which yelidve the entire question, scenario and
responses, are valid for measuring TPACKere is space for you to comment as well.
Your comments about specific scenarios and respterse would be greatly appreciated
to assist in fine tuning questions during the rstage of development.
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Please do not hesitate to call me if there is amfusion about what you are being asked
to do. Itis my hope that the measurement | amesting of you will not take much

time.

Directions

1. Read each question (the scenario and resposséjlities) and place an x in
the box provided at the end to indicate your ra{d) of the question’s
alignment to TPACK. Note: The same scenario maydasl with more than one

guestion. This is indicated where applicable.
2. Leave any comments about the question as aewtih@ specific scenarios, or
response items that may assist in further developwaighe instrument.

THANK YOU VERY MUCH FOR DOING THIS!
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Question 1

Read the following scenario and then respond to th&atement that follows. [This
sentence is a direction those who take this test.]

Mr. Harris has planned a lesson that will use @l@arning resources to explore
grammatical parts of speech. He has found marigeitéarning resources that will help
his students learn the parts of speech that inchidgs like interactive games, diagrams,
interactive sentence diagraming and a quiz atiilde &le has planned to use the
computer lab. At the last minute he can't usddhéecause the software that runs the
lab has broken.

Rank the following in order of what you believe ighe best to worst alternative
action Mr. Harris should take:

___Skip the lesson entirely and do it another dagn if he can't get access to the lab
until after the unit is over. It can be used foriehment after all.

He does have a projector in his classroomesmhld teach the lesson as a whole-
class exercise.

____Briefly instruct students in the parts of sjeand then work together to create
sentences and have students diagram them on itebodrd.

Scenario, Question Jand Response set measurement of TPACK

Your response:

Comments (if any):

Question 2

Refer to the scenario below and answer the questidhat follows. [Direction to
teachers]

Arun is a ninth grade health teacher at Sarah Srigh School, a school in the
Wasatch Mountains of Utah. At Sarah Smith he lcasss to a full computer lab that is
shared by the whole school and each classroom smsihlab of three to four older
computers. All the computers in the school areritgt accessible. One of the core
objectives for health is learning about persontdtga In Utah one important way to keep
safe is knowing about avalanches — what causes th@mto avoid them, and what to do
if you get caught in one. Arun has decided thatesiwinter is coming, that he is going to
teach a unit on avalanches, the first lesson bamnghat causes them.
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Arun wants to use online learning resources ton¢lae lesson because he's
noticed that his students have more fun when tie¢yogwork on computers.

[Avalanches are caused by weather (heavy stormgaatieularly dangerous times
to be in the back country), recent snow fall whiclis pressure on existing snowpack,
large changes in temperature, wind, and the kirtdrodin. People can trigger
avalanches by causing vibrations which can sebifhe

Besides basic computer skills, what will Arun neetb think about as he is preparing
for a lesson on the causes of avalanches? Choose Itkest answer below.

a) When he will be able to access the computehiadw, to find online learning resources
that will explain the causes of avalanches, teachimself about the content he is
teaching.

b)When he will be able to access the computerdabterstanding how different online
learning resources can help his students undergt@ohasic concepts of how avalanches
are caused, and how he will be able to assesshidatudents have learned.

¢) Knowing what online learning resources will he most fun for his students, how to
prepare a lecture about avalanche causes thagetithem ready to use the online
resources, how to manage his students' behavibegsare working in the lab.

Scenario, Question &Aand Response set measurement of TPACK

Your response:

Comments (if any):
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Question 3

Read the following scenario and then respond to th&tatements that follow.
[Direction to teachers.]

Arun has decided to use a variety of resourcesaort students how avalanches
happen and how they can be safe in avalanche preas. He has decided that students
will work individually to go through the online le@ng resources and work through a
basic worksheet asking questions about the impddesnperature, wind and recent
snowfall in causing avalanches, as well as questdrout how to be safe in avalanche
prone areas. This will let him best assess wiakestts have learned in the exercise. To
assess their understanding of the information, &ietsvstudents to create a product with
some sort of technology-based component.

Rank in order the best way he could do this.

____Have each student write a report that incotperianages and diagrams about how
avalanches happen and how they can be safe imahalgrone areas.

____Pair students together to create a power poasentation about avalanches and
avalanche safety that they will then be able te@néto other ninth grade health classes.

____Have his students work in groups of three éater posters, that include images and
diagrams created on the computer or found onlinmutap around the school.

Scenario, Question 3and Response set measurement of TPACK

Your response:

Comments (if any):
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Question 4

Note to those assessing for face validity: This gston builds on question 3 and
utilizes information from the same scenario (below)

Arun has decided to use a variety of resourcesaort students how avalanches
happen and how they can be safe in avalanche preas. He has decided that students
will work individually to go through the online le@ng resources and work through a
basic worksheet asking questions about the impddesnperature, wind and recent
snowfall in causing avalanches, as well as questdrout how to be safe in avalanche
prone areas. This will let him best assess wiakestts have learned in the exercise. To
assess their understanding of the information, &uetsvstudents to create a product with
some sort of technology-based component.

Now that you've decided what Arun should think abdwaw to prepare his lesson
about avalanches using online learning resourcleat would be the best kind of
resources for Arun to look for in order to allowmaénts to learn how avalanches happen?

Rank the following resources he could use in ordef best to the worst.

Three videos that have a person explainingteawperature, wind, and recent snow
fall can cause avalanches to happen and how peaplbe safe in avalanche prone areas.

A series of images and age-appropriate disgveith descriptions that explain how
temperature, wind, and recent snow fall can caualaches to happen and how to be
safe in avalanche prone areas.

A series of games which will engage his sttederore than the videos and images,
but may not show the impact of temperature, windl r@eent snow fall on avalanche
prone areas.

Scenario, Question and Response set measurement of TPACK

Your response:

Comments (if any):
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Question 5

Read the following scenario and respond to the statment below. [Directions to
teachers]

[The density of a material is defined as its massymit of volume. If two things
can't mix (e.g. a piece of metal and water intg tben the less dense material will float
on top of above the more dense material. (orenctise of the water and the metal, the
metal will sink to the bottom of the water in thi}. While density is thought to be
stable, if the pressure is applied to an objedisdemperature is changed, or temperature
of an object is changed, the density of the obgchanged.will change. For example,
instance heating wrought iron something up willrdase its density].

Susan has been looking for new ways to teach theegd of density to her
students. In the past she has used demonstratahsiini labs in order to help her
students understand that things have differentitienge.g. styrofoam and concrete) but
she wants her seventh grade students to be ablatme pressure and temperature to see
the impact of the density of the material. Thistisomething that she can do easily
through mini-labs because of the time it takesdatland cool things and the ability to
add and remove pressure of materials.

Susan's school now has enough access to comphageiswill be easy to
schedule time in a full computer lab for an extehderiod of time, and while she feels
that the demonstrations she has done in the pastideen effective in teaching her
students the concept of density, she believeaugiag online resources can help her
students learn it even better. Jane searchesaheamd discovers several different
simulations that allow students to explore densitgifferent ways including being able
to manipulate all the variables that contributéhi® density of an object.

Below are a list of different ways that Susan canae the computer resources that she
has discovered. Rank them in order of what you bedve are the best to worst ways
to use them with students.

______ Project different online learning resource®@nscreen in front of the class and
have students work in groups to suggest possililgios to density problems presented
in the resources. The students, as a group, edtird their suggestions and explain them
to the class.

____ Take students to the computer lab and have #vesss the online learning resources
individually, changing the variables that impachsi¢y. The directions that Susan gives
are for them to go to each resource and fill oatghrt of a the worksheet she has created
for that resource and then move on.

_____Have students work in groups to figure outabf@m that Jane has presented to them
about figuring out how thick the wood of a doarfre needs to be, taking into
consideration how the density of wood can changditiof the door frame. This

problem will allow students to draw on previous Whedge, and has multiple correct
answers. The students will use the online learresgurces Susan found, as well as
other online learning resources that they haveckedrfor; to answer the problem.
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Scenario, Question fand Response set measurement of TPACK

Your response:

Comments (if any):
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Question 6

Read the scenario below about Susan and then idefytwhat her next move should
be. [Directions to teachers]

Susan has recently learned an inquiry-based metizaavill enable her students
to fully explore the concept of density with thdiona learning resources that she has
discovered. She feels that this method couplel t# online resources will allow her
students to learn the important concepts aboutityensore easily and be better prepared
for the end- of- year test. However, she is nthy tonfident yet in her skills using this
method and fears that the lesson may backfirergaver students with misconceptions
about the topic.

What should Susan do?

a) Wait until next year to implement this new ingtibhased instruction and instead use
the online resources only. This will allow herdstats to learn the different properties of
density better than if she had stuck with her oagmethod for teaching density; use of
the small labs in the classroom and demonstrati&ie can also use in-class time for
discussions about what the students are learning tise online resources.

b) Use her old method of teaching density — snaak land demonstrations — which have
proven effective in the past, as indicated by scoreend- of- year testing, but will not
allow them to explore at all the multiple variabteat impact the density of an object.

c) Use the inquiry-based method with the onlinereey resources. This could
potentially lead her students to developing miseptions about the different factors that
impact density, or even potentially learn wrongmfiation. She can use in-class time,
away from the computers, to work to correct anycangeptions her students may have
developed.

Scenario, Question Gnd Response set measurement of TPACK

Your response:

Comments (if any):

Question 7
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Read the scenario below about Susan and then idefytiwhat she should do.
[Directions to teachers]

Susan has reserved the computer lab for two cotigedays. She will have
students work in pairs to complete a worksheeteoisity problems. The way to solve the
problems will be to manipulate the different vatesbthat affect density using online
resources and come up with the best solution th peablem. She tells her students to
meet her in the computer lab in order for themdable to have as much time working
through the resources as possible. Suddenly tamit goes down in the lab and she's
told it won't come back up for the rest of the day.

What should Susan do?

a) Go back to the classroom where the internebikiwg, project the online resources on
to the white board and have the whole class waduth the first half of the problems
together. Students will suggest ways which vaesiftemperature and pressure on the
object) should be manipulated and come to conseaaisus the best solution to each
problem. The next day they will go back to the paoier lab to finish the problems with
a partner as Susan initially had planned.

b) Go back to the classroom, pull out the smal labd have the students begin to
explore density to give them some background in&diom so that they will be prepared
to work through the entire worksheet the next dethe computer lab. This will take
time, though, and the students will not have lohgllao work with the mini-labs.

c) Go back to the classroom and give a lectureemsity and plan to have the students
work in the lab as she intended the next day.

Scenario, Question &nd Response set measurement of TPACK

Your response:

Comments (if any):

Question 8
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Read the scenario below and the respond to the ques below. [Direction to
teachers]

Shannon is a U.S. government teacher and hastiedestovered a website of
great online learning resources to teach the psdagsvhich a bill becomes a law. Some
of the online learning resources are basic diagrantsexciting one is a simulation
where students get to act as congressmen and won@iow their bill through
committee and subcommittee meetings, and thentbattioor of the House of
Representatives for the vote. At each junctudisisimulation, students must answer
guestions about their bill before it is able to m@n through the process. Shannon
decides to create an inquiry-based lesson usisgtiline simulation for his students.
Unfortunately, it is the end of the year and afl tomputer labs are being used for end-
of-year testing. She won't have access to a coenpald and he doesn’'t have an LCD
projector in his class to do it as a whole claswigy

Rank what should Shannon should do from the best tavorst possible actions.

____Teach the lesson as she has in the past wit®woihline resources. She feels
comfortable doing this and knows, through assessofestudent performance, that this
has been effective in having her students learnlififerent steps to how a bill becomes a
law.

____Come back to the lesson after end- of- yesintebas been completed so that
students can complete the inquiry-based lessog tisenonline simulation.

____ Create a whole-class inquiry-based lesson wdarle member of the class plays a
different part in the process (sub- committee memdmnmittee member, Minority
Whip, Majority Whip, etc.) and use the online res@s in the computer lab to reinforce
what was learned after end- of- year testing ispetad.

Scenario, Question &nd Response set measurement of TPACK

Your response:

Comments (if any):

Question 9

Read the following scenario and then respond to thguestion and statement below.
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[Direction to teachers]

Mrs. Rojas teaches fifth grade at Mt. Hull ElenaepntSchool in Seattle, WA.

She likes teaching elementary school because sheogeach all subjects to her
students. Recently there have been a few eartlkegquabkund Seattle, and so she has
decided to create multidisciplinary unit about kquakes across health, science, social
studies, math and language arts. She wants ragrdgtito be able to identify how
earthquakes happen, how they can prepare for shfietyg an earthquake, and how to
use maps to locate potential earthquake zonespl8hs to assess what they have
learned at the end of the unit through projectsttiey have done in pairs.

Mrs. Rojas has found a simulation that will allowdents to manipulate the
magnitude, depth and location of an earthquakelation to a fictional city. This will
allow them to better understand how earthquakesrauud what the impact is to city
buildings and infrastructure.

[Earthquakes happen when the edges of tectoniegylebown as faults, move.
The amount of shaking on land that happens depamdsany things, including how
much energy is released by the earthquake, howttieegarthquake is and, in relation to
human structures, how far away they are from thera/khe earthquake takes place (this
is called the epicenter).]

What are the advantages of learning about using etirquakes using this simulation?

a) Because students use computers so much oufsdbawl, they are comfortable with
them and enjoy using them. Therefore, they wéltethe material using this method.

b)The simulation allows the students to manipuéaithquake variables and see what
how each impacts city buildings and infrastructuréis kind of involvement with the
material will allow them to learn about earthquakegtter than if they had not used the
simulation.

c) Because students are able to manipulate eaktboaaiables and learn how those
variables impact city buildings and infrastructutesy can then apply what they've
learned about the fictional city to their own cityd neighborhoods which will deepen
their understanding of the causes of earthquakes$hemr effects.

Scenario, Question Sand Response set measurement of TPACK

Does not Moderately
measure the measures the

Measures the
TPACK of a
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Your response:

Comments (if any)ﬁ
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Question 10

Note to those assessing for face validity: This gsion builds on question 9 and
utilizes information from the same scenario (below)

Mrs. Rojas teaches fifth grade at Mt. Hull Eletaeyn School in Seattle, WA.
She likes teaching elementary school because sbéageach all subjects to her
students. Recently there have been a few eartleguakbund Seattle, and so she has
decided to create multidisciplinary unit about kquakes across health, science, social
studies, math and language arts. She wants ragrgtito be able to identify how
earthquakes happen, how they can prepare for sddetyg an earthquake, and how to
use maps to locate potential earthquake zonespl8hsg to assess what they have
learned at the end of the unit through projectsttiey have done in pairs.

Mrs. Rojas has found a simulation that will alloiwdents to manipulate the
magnitude, depth and location of an earthquakelation to a fictional city. This will
allow them to better understand how earthquakesraoud what the impact is to city
buildings and infrastructure.

[Earthquakes happen when the edges of tectoniegylebown as faults, move.
The amount of shaking on land that happens depamdsany things, including how
much energy is released by the earthquake, howttleegarthquake is and, in relation to
human structures, how far away they are from thereskthe earthquake takes place (this
is called the epicenter).]

As stated above, Mrs. Rojas will assess how muclstibdents have learned about
earthquakes, how to be safe in earthquakes, ancehdivquakes impact Seattle through
a project that will be completed in pairs. Theuiegments for this final assignment are:

e That students use at least one online learningurespthat only contains text. This
can be a video, a simulation, picture, diagram, etc

e That the project explain how earthquakes happen,thde safe during an
earthquake, and how earthquakes impact Seattle.

e The project will be a resource that allows peopliarn about earthquakes and their
impact on Seattle on their own.

The following are descriptions of what her studentgreated for their final projects.
Based on what is written, rank them from 1-3 from he best to the worst use of the
online resources.

An online power point presentation that usetupes, diagrams, and text to explain
how earthquakes happen, how to be safe, and hdlgeakes impact Seattle.

____Awebsite that brings the simulation that thegd earlier, as well as pictures,
diagrams and basic text about how to be safe amdehathquakes impact Seattle. A
basic quiz is included at the end.

____Avideo that has a scientist talking about learthquakes happen, an expert in
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earthquakes explaining how to be safe during eagkes, and a video of a local official
talking about how earthquakes impact Seattle.

Scenario, Question 1@nd Response set measurement of TPACK

Your response:

Comments (if any):
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Question 11

Read the scenario below and answer the question thillows. [Directions to
teachers]

In Ms. Prestage’s ninth-grade English class, Ehgghe second language for 11
of the 25 students. They represent four diffet@nguage groups and have a wide range
of English proficiency. One of Ms. Prestage’s gdal this class is that “Students will
develop speaking and listening skills, both in fahpresentations and informal
discussions.” To address this goal, she plans\e pairs of students interview each
other and then introduce each other to the ret$teotlass.

Which of the following has the potential for helpirg the students for whom English
is a second language perform well in this activity?

(a) Showing a video of a model interview and aroieiuction in which a student from a
previous year interviews Ms. Prestage and thendloices her.

(b) Having students go through a website that ligdegines, videos, and a quiz at the
end about how to interview someone.

¢) Having students discuss among themselves winapleting the activity successfully
will require.

Scenario, Question 1land Response set measurement of TPACK

Your response:

Comments (if any):




162
APPENDIX E

UPDATED ITEMS BASED ON FEEDBACK

Question 1

Read the following scenario and then respond to th&atement that follows. [This
sentence is a direction those who take this test.]

Mr. Harris has planned a lesson that will use @nlearning resources to explore
grammatical parts of speech. He has found manyemdiarning resources that will help
his students learn the parts of speech that in¢hidgs like interactive games, diagrams,
interactive sentence diagraming and a quiz atille lde has planned to use the computer
lab. At the last minute he can't use the lab bex#hes software that runs the lab has
broken.

Rank the following in order of what you believe ighe best to worst alternative
action Mr. Harris should take:

___Skip the lesson entirely and do it another dagn if he can't get access to the lab
until after the unit is over. It can be used foriegmment after all. [3]

He does have a projector in his classroomesmhld teach the lesson as a whole-
class exercise. [2]

____Briefly instruct students in the parts of sjeand then work together to create
sentences and have students diagram them on itebadrd. [1]

Question 2

Refer to the scenario below and answer the questidhat follows. [Direction to
teachers]

Arun is a ninth grade health teacher at Sarah Srigh School, a school in the
Wasatch Mountains of Utah. At Sarah Smith he hassxcto a full computer lab that is
shared by the whole school and each classroom &imsllab of three to four older
computers. All the computers in the school areri@keaccessible. One of the core
objectives for health is learning about persontdtgaln Utah one important way to keep
safe is knowing about avalanches — what causes th@mto avoid them, and what to do
if you get caught in one. Arun has decided thatesiwinter is coming, that he is going to
teach a unit on avalanches, the first lesson bainghat causes them.

Arun wants to use online learning resources todlae lesson because he's
noticed that his students have more fun when tie¢yogwork on computers.

[Avalanches are caused by weather (heavy stormgaatieularly dangerous times
to be in the back country), recent snow fall whiclis pressure on existing snowpack,
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large changes in temperature, wind, and the kirtérodin. People can trigger avalanches
by causing vibrations which can set one off].

Besides basic computer skills, what will Arun neetb think about as he is preparing
for a lesson on the causes of avalanches? Choose iest answer below.

a) When he will be able to access the computehia,to find online learning resources
that will explain the causes of avalanches, teachimself about the content he is
teaching. [2]

b)When he will be able to access the computerdalierstanding how different online
learning resources can help his students undergi@ohsic concepts of how avalanches
are caused, and how he will be able to assesshigatudents have learned. [1]

¢) Knowing what online learning resources will he tmost fun for his students, how to
prepare a lecture about avalanche causes thagetithem ready to use the online
resources, how to manage his students' behavibegsre working in the lab. [3.

Question 3

Read the following scenario and then respond to th&atements that follow.
[Direction to teachers.]

Arun has decided to use a variety of resourcesaoht students how avalanches
happen and how they can be safe in avalanche preas. He has decided that students
will work individually to go through the online le@ng resources and work through a
basic worksheet asking questions about the immddsnperature, wind and recent
snowfall in causing avalanches, as well as questout how to be safe in avalanche
prone areas. This will let him best assess whalesiis have learned in the exercise. To
assess their understanding of the information, &ietsvstudents to create a product with
some sort of technology-based component.

Rank in order the best way he could do this.

____Have each student write a report that incotperianages and diagrams about how
avalanches happen and how they can be safe imahalgrone areas. [1]

Pair students together to create a power poasientation about avalanches and
avalanche safety that they will then be able te@mnéto other ninth grade health classes.

[2]

Have his students work in groups of three ¢ater posters, that include images and
diagrams created on the computer or found onlinmutaip around the school. [3]
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Question 4

Arun has decided to use a variety of resourcesaoht students how avalanches
happen and how they can be safe in avalanche preas. He has decided that students
will work individually to go through the online le@ng resources and work through a
basic worksheet asking questions about the immddesnperature, wind and recent
snowfall in causing avalanches, as well as questout how to be safe in avalanche
prone areas. This will let him best assess whalesiis have learned in the exercise. To
assess their understanding of the information, &uetsvstudents to create a product with
some sort of technology-based component.

Now that you've decided what Arun should think gbdwaw to prepare his lesson
about avalanches using online learning resourcleat would be the best kind of
resources for Arun to look for in order to allowmdénts to learn how avalanches happen?

Rank the following resources he could use in ordef best to the worst.

Three videos that have a person explainingteawperature, wind, and recent snow
fall can cause avalanches to happen and how peaplbe safe in avalanche prone areas.

[2]

A series of images and age-appropriate diagyveith descriptions that explain how
temperature, wind, and recent snow fall can caualaches to happen and how to be
safe in avalanche prone areas. [1]

A series of games which will engage his sttederore than the videos and images,
but may not show the impact of temperature, windl r@eent snow fall on avalanche
prone areas. [3]

Question 5

Read the following scenario and respond to the statnent below. [Directions to
teachers]

[The density of a material is defined as its massymit of volume. If two things
can't mix (e.g. a piece of metal and water in 3 thbn the less dense material will float
on top of above the more dense material. (or ircse of the water and the metal, the
metal will sink to the bottom of the water in thio}. While density is thought to be
stable, if the pressure is applied to an objedisdemperature is changed, or temperature
of an object is changed, the density of the obgchanged will change. For example,
instance heating wrought iron something up willrdase its density].

Susan has been looking for new ways to teach theegd of density to her
students. In the past she has used demonstratidnsiai labs in order to help her
students understand that things have differentitienge.g. styrofoam and concrete) but
she wants her seventh grade students to be ablatme pressure and temperature to see
the impact of the density of the material. Thistisomething that she can do easily
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through mini-labs because of the time it takesdatland cool things and the ability to
add and remove pressure of materials.

Susan's school now has enough access to comphaerswill be easy to
schedule time in a full computer lab for an extehderiod of time, and while she feels
that the demonstrations she has done in the pastideen effective in teaching her
students the concept of density, she believeagiag online resources can help her
students learn it even better. Jane searches thaneediscovers several different
simulations that allow students to explore densitglifferent ways including being able
to manipulate all the variables that contributéhi® density of an object.

Below are a list of different ways that Susan canse the computer resources that she
has discovered. Rank them in order of what you bedve are the best to worst ways to
use them with students.

______ Project different online learning resourcet®@nscreen in front of the class and
have students work in groups to suggest possililgicos to density problems presented
in the resources. The students, as a group, witircetheir suggestions and explain them
to the class. [2]

____Take students to the computer lab and have #tesss the online learning resources
individually, changing the variables that impachsi¢y. The directions that Susan gives
are for them to go to each resource and fill oatgért of a the worksheet she has created
for that resource and then move on. [3]

____Have students work in groups to figure outabf@m that Susan has presented to
them about figuring out how thick the wood of a dfsame needs to be, taking into
consideration how the density of wood can changdittof the door frame. This problem
will allow students to draw on previous knowledged has multiple correct answers.
The students will use the online learning resouiesan found, as well as other online
learning resources that they have searched fardwer the problem. [1]

Question 6

Read the scenario below about Susan and then idefytwhat her next move should
be. [Directions to teachers]

Susan has recently learned an inquiry-based metiznavill enable her students to fully
explore the concept of density with the online hé&ag resources that she has discovered.
She feels that this method coupled with the omesmurces will allow her students to
learn the important concepts about density mosdyeand be better prepared for the
end- of- year test. However, she is not fully cdafit yet in her skills using this method
and fears that the lesson may backfire leavingshatents with misconceptions about the
topic.
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What should Susan do?

a) Wait until next year to implement this new ingtibhased instruction and instead use
the online resources only. This will allow her statk to learn the different properties of
density better than if she had stuck with her oagmethod for teaching density; use of
the small labs in the classroom and demonstrat®ing.can also use in-class time for
discussions about what the students are learning tise online resources. [2]

b) Use her old method of teaching density — snaak land demonstrations — which have
proven effective in the past, as indicated by scoreend- of- year testing, but will not
allow them to explore at all the multiple variabthat impact the density of an object. [3]

c) Use the inquiry-based method with the onlinedeey resources. This could
potentially lead her students to developing miseptions about the different factors that
impact density, or even potentially learn wrongpmfation. She can use in-class time,
away from the computers, to work to correct anycmigeptions her students may have
developed. [1]

Question 7

Read the scenario below about Susan and then idefytwhat she should do.
[Directions to teachers]

Susan has reserved the computer lab for two cotigedays. She will have
students work in pairs to complete a worksheetlefsity problems. The way to solve
the problems will be to manipulate the differentiaibles that affect density using online
resources and come up with the best solution tb pexblem. She tells her students to
meet her in the computer lab in order for themdable to have as much time working
through the resources as possible. Suddenly tamigitgoes down in the lab and she's
told it won't come back up for the rest of the day.

What should Susan do?

a) Go back to the classroom where the internebikiwg, project the online resources on
to the white board and have the whole class wadkuih the first half of the problems
together. Students will suggest ways which varsllemperature and pressure on the
object) should be manipulated and come to conseaisus the best solution to each
problem. The next day they will go back to the cateplab to finish the problems with a
partner as Susan initially had planned. [1]

b) Go back to the classroom, pull out the smak labd have the students begin to
explore density to give them some background in&diom so that they will be prepared
to work through the entire worksheet the next aethe computer lab. This will take
time, though, and the students will not have lonagllao work with the mini-labs. [3]
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c) Go back to the classroom and give a lectureemsity and plan to have the students
work in the lab as she intended the next day. [2]

Question 8

Read the scenario below and the respond to the ques below. [Direction to
teachers]

Shannon is a U.S. government teacher and has hedetdovered a website of great
online learning resources to teach the processhighva bill becomes a law. Some of the
online learning resources are basic diagrams mitieg one is a simulation where
students get to act as congressmen and womerduw fibleir bill through committee and
subcommittee meetings, and then onto the flooh@fouse of Representatives for the
vote. At each juncture in this simulation, studentsst answer questions about their bill
before it is able to move on through the procekan8on decides to create an inquiry-
based lesson using this online simulation for tusents. Unfortunately, it is the end of
the year and all the computer labs are being useend-of-year testing. She won't have
access to a computer lab and he doesn’t have andrGjBctor in his class to do it as a
whole class activity.

Rank what should Shannon should do from the best taorst possible actions.

Teach the lesson as she has in the past with®woinline resources. She feels
comfortable doing this and knows, through assessofestudent performance, that this
has been effective in having her students learrlifferent steps to how a bill becomes a
law. [1]

Come back to the lesson after end- of- yeéintebas been completed so that
students can complete the inquiry-based lessomy tisenonline simulation. [3]

____ Create a whole-class inquiry-based lesson wéarle member of the class plays a
different part in the process (sub- committee mendmmmittee member, Minority
Whip, Majority Whip, etc.) and use the online res®s in the computer lab to reinforce
what was learned after end- of- year testing ismetad. [2]

Question 9

Read the following scenario and then respond to thguestion and statement below.
[Direction to teachers]

Mrs. Rojas teaches fifth grade at Mt. Hull ElenaepntSchool in Seattle, WA. She likes
teaching elementary school because she gets to &iaubjects to her students.
Recently there have been a few earthquakes arcesttles and so she has decided to
create multidisciplinary unit about earthquake®ossthealth, science, social studies,
math and language arts. She wants her studengsdblé to identify how earthquakes
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happen, how they can prepare for safety duringaaih@uake, and how to use maps to
locate potential earthquake zones. She planstsasvhat they have learned at the end
of the unit through projects that they have dongaims.

Mrs. Rojas has found a simulation that will allstudents to manipulate the magnitude,
depth and location of an earthquake in relatioa tictional city. This will allow them to
better understand how earthquakes occur and waatgbact is to city buildings and
infrastructure.

[Earthquakes happen when the edges of tectoniegplehown as faults, move. The
amount of shaking on land that happens dependsamiy things, including how much
energy is released by the earthquake, how deegattiequake is and, in relation to
human structures, how far away they are from thereskhe earthquake takes place (this
is called the epicenter).]

What are the advantages of learning about using etirquakes using this simulation?

a) Because students use computers so much oufsdbawl, they are comfortable with
them and enjoy using them. Therefore, they waktethe material using this method. [3]

b)The simulation allows the students to manipuéaithquake variables and see what
how each impacts city buildings and infrastructdites kind of involvement with the
material will allow them to learn about earthquaketter than if they had not used the
simulation. [2]

c) Because students are able to manipulate eaktboaaiables and learn how those
variables impact city buildings and infrastructutesy can then apply what they've
learned about the fictional city to their own cityd neighborhoods which will deepen
their understanding of the causes of earthquakeshesr effects. [1]

Question 10
Mrs. Rojas teaches fifth grade at Mt. Hull Elemeptachool in Seattle, WA. She

likes teaching elementary school because she@é&tath all subjects to her students.
Recently there have been a few earthquakes arcesttles and so she has decided to
create multidisciplinary unit about earthquake®ssthealth, science, social studies,
math and language arts. She wants her studengsdblé to identify how earthquakes
happen, how they can prepare for safety duringaath@uake, and how to use maps to
locate potential earthquake zones. She planstsasvhat they have learned at the end
of the unit through projects that they have dongaiins.

Mrs. Rojas has found a simulation that will allowdents to manipulate the
magnitude, depth and location of an earthquakelation to a fictional city. This will
allow them to better understand how earthquakesrauud what the impact is to city
buildings and infrastructure.

[Earthquakes happen when the edges of tectoniegylebown as faults, move.
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The amount of shaking on land that happens depamdsany things, including how
much energy is released by the earthquake, howttleeggarthquake is and, in relation to
human structures, how far away they are from thereskhe earthquake takes place (this
is called the epicenter).]

As stated above, Mrs. Rojas will assess how muclsthdents have learned about
earthquakes, how to be safe in earthquakes, ancehdivquakes impact Seattle through
a project that will be completed in pairs. The liegments for this final assignment are:

e That students use at least one online learninguregpthat only contains text.
This can be a video, a simulation, picture, diagrett.

e That the project explain how earthquakes happen,tbde safe during an
earthquake, and how earthquakes impact Seattle.

e The project will be a resource that allows peopliearn about earthquakes and
their impact on Seattle on their own.

The following are descriptions of what her studentgreated for their final projects.
Based on what is written, rank them from 1-3 from he best to the worst use of the
online resources.

____Anonline power point presentation that usetupes, diagrams, and text to explain
how earthquakes happen, how to be safe, and hdalgeakes impact Seattle. [2]

____Awebsite that brings the simulation that thegd earlier, as well as pictures,
diagrams and basic text about how to be safe amdelathquakes impact Seattle. A basic
quiz is included at the end. [1]

____Avideo that has a scientist talking about learthquakes happen, an expert in
earthquakes explaining how to be safe during eagkegs, and a video of a local official
talking about how earthquakes impact Seattle. [3]

Question 11

Read the scenario below and answer the question thimllows. [Directions to
teachers]

In Ms. Prestage’s ninth-grade English class, Ehgishe second language for 11 of the
25 students. They represent four different langugagaps and have a wide range of
English proficiency. One of Ms. Prestage’s goalsiiies class is that “Students will
develop speaking and listening skills, both in falpresentations and informal
discussions.” To address this goal, she plans\e pairs of students interview each
other and then introduce each other to the ret$teotlass.

Which of the following has the potential for helpirg the students for whom English
is a second language perform well in this activity?

(a) Showing a video of a model interview and amoiadiction in which a student from a
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previous year interviews Ms. Prestage and thendloices her. [3]

(b) Having students go through a website that ligdegjnes, videos, and a quiz at the
end about how to interview someone. [2]

¢) Having students discuss among themselves whapleting the activity successfully
will require. [1]
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