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ABSTRACT 

 This study applied the researcher-created Multiliteracies Workshop Model (MWM) to a 

literacy block methods experience and measured the changes in elementary/early childhood and 

elementary/collaborative preservice teachers’ technological pedagogical content knowledge 

(TPACK) learning. The study gathered information on the experiences of two comparison 

groups: Group A that attended methods courses and practicum and Group B that attended 

methods courses and practicum along with the Multiliteracies Workshop (MW). The study 

collected data on the kinds of experiences in teaching and technology in methods courses, 

practicum, and for Group B, the MW.  The preservice teachers’ experiences in the study shed 

light on preservice teachers’ understanding of the relationships between traditional literacy, 

pedagogy, content knowledge, technology, and multiliteracies. Results from the preservice 

teachers’ self-reporting on TPACK knowledge indicated that some changes occurred in both 

groups in their depth of understanding of these concepts, but Group B outpaced Group A as 

evidenced by empirical and experiential data.  

 The MWM was designed using four types of multiliteracies pedagogy: Situated practice, 

over instruction, critical framing, and transformed practice. Group B participants were engaged 

in a participatory culture through three research-based approaches designed to yield TPACK 

learning: Learning activity types, deep-play, and learning by design. Teacher educators can use 

the MWM to provide nested experiences with teaching and technology during methods courses 

and practicum in preservice teacher education. Future research should apply the Multiliteracies 

Workshop Model to longitudinal studies.  
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CHAPTER I:  

INTRODUCTION  

 Right now, people are googling information, tweeting thoughts, updating a status, 

curating digital bulletin boards, reading online news reports, viewing video clips, blogging, 

linking to others, posting pictures, texting, or performing a variety of other multimedia tasks 

using text forms derived from multiple media and technologies. According to the Pew Internet 

Project Research Survey on Mobile Devices, Internet access and technology use has increased 

over the past several years and continues to rise. For example, results from the 2010 survey 

suggested that among American adults aged 18 and over, 82% owned some type of cell phone 

and 3% of American adults aged 16 and over had a digital tablet. The 2013 survey results 

suggested that 91% of American adults aged 18 and over owned some type of cell phone, 51% of 

those were described as smartphones. Results from the 2013 survey also suggested that among 

American adults aged 16 and over, 43% owned a digital tablet. Furthermore, the 2013 Pew 

Internet Project Research Survey on Social Media Survey posted results suggesting that of 

American adults online, 73% used some sort of social media platform, such as Facebook, 

LinkedIn, Pinterest, Twitter, and Instagram, and 51% used multiple social media platforms for a 

variety of tasks and communication activities (Pew Research Center, 2013a; Pew Research 

Center, 2013b).  In essence, people are creating and transacting meaning with text forms that 

depart from traditional paper and pencil approaches and instead, privilege multiple forms of 

literacy that capitalize on digital and information communication technologies.  



 2 

 Reading and writing are interactions between a person and text--transactional 

relationships in which meaning is built and refined through a series of complex steps that include 

how the reader and the text influence one another (Block & Pressley, 2007; Rosenblatt, 1982). 

Within the reading and writing interaction, transactions act as a give-and-take process that couple 

with construction of meaning from text and engage the reader or writer to flexibly apply skills 

and strategies relating to prior knowledge, metacognition, emotion, motivation, and sociocultural 

contexts (Block & Pressley, 2007; Brooks & Browne, 2012; National Reading Panel, 2000; 

Rosenblatt, 1982). Traditionally, these transactions of reading and writing were associated with 

the alphabet and familiar text forms, such as reading a novel or writing a paper (Kalantzis & 

Cope, 2012). Consequently, in the classroom, teachers sought to build alphabet-based literacy 

foundations through instruction that privileges familiar forms of reading and writing (Moats, 

2009; National Reading Panel, 2000). While no one model of teaching reading reigned supreme, 

a balanced literacy approach that stemmed from the alphabetic foundations and included an 

emphasis on comprehension proved to be most favorable for developing skillful readers and 

writers (Barry, 2008; National Reading Panel, 2000).  In turn, teacher educators were responsible 

for providing specialized pedagogy through literacy methods courses that prepared preservice 

teachers to provide effective instruction based on the research findings that supported student 

progress with traditional modes of reading and writing (Griffith, Swaggerty, Hu, Thompson, & 

Cannon, 2010; Moats, 2009; National Reading Panel, 2000; Risko, 2009; Risko et al., 2008). 

Such approaches to literacy pedagogy were designed to provide opportunities for preservice 

teachers to learn about teaching and learning relationships that aligned with traditional literacy 

processes and products (Cazden et al., 1996; Kalantzis & Cope, 2012).  
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 However, traditional notions about how people read, write, and achieve literacy were 

challenged with the advent of Information Communication Technologies (ICT) and the Internet 

(Cazden et al., 1996; Coiro, 2003; Leu, Kinzer, Coiro, & Cammack, 2004; New London Group, 

2000). Technology offered literacy opportunities that varied from the familiar ways to new 

approaches that included choices among multiple modalities (Cazden et al., 1996; Coiro, 2003; 

Kalantzis & Cope, 2012; Kress, 2003; Lankshear & Knobel, 2006; New London Group, 2000). 

Customary borders of literacy were redefined through the emergence of complex webs of new 

media, including the Internet, Information Communication Technology (ICT), and multimedia 

digital applications. In the context of media evolution, multimodal pathways fostered fresh 

thinking about communication, teamwork, and knowledge gathering, and meaning-making 

(Cazden et al., 1996; New London Group, 2000). In order advocate for the differences between 

traditional, familiar literacy pedagogies and changed ways of communicating, the New London 

Group suggested that literacy pedagogy include the growing range of text forms as a result of 

technology and multimedia innovations (Cazden et al., 1996; New London Group, 2000).  

 The rapid changes associated with media evolution redefined literacy and broadened not 

only the concept of what is considered literacy related (such as bound books and paper tasks), 

but the actual plurality of the word. Literacies can refer to a range of meaning-making concepts 

that vary widely from traditional paper bound forms and instead, craft meaning through many 

available modes. Meaning can be mapped onto a variety of multimodal components. These 

include modes that feature audio, gestural, spatial, linguistic, written, tactile, visual, and digital 

resources using a variety of tools drawn from the Internet and ICT (Ajayi, 2011; Kalantzis, Cope, 

& Cloonan, 2010; Kalantzis & Cope, 2012; McKenna, Labbo, Reinking, & Zucker, 2011; 

Richards & McKenna, 2003).  
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 The changed options to communicate and engage socially via the Internet and ICT 

pointed educators toward a new direction for specific pedagogical and content knowledge strands 

associated with multiliteracies (Coiro, Knobel, Lankshear, & Leu, 2008; Coiro, 2003; Kalantzis 

& Cope, 2012; Leu et al., 2004). While the alphabet remained an important component of 

learning to read and write, the appearance of multiliteracies expanded ways to create, share, and 

understand, including through multimodal choices, thereby creating a need for refreshed 

pedagogical and content knowledge (Coiro et al., 2008; Coiro, 2003; Lankshear & Knobel, 2011; 

Leu, 2000). In this refreshed approach to pedagogical and content knowledge, alphabetic literacy 

is integrated into multimodality, thereby creating new forms of text that privilege the screen over 

paper (Gee, 2010; Kalantzis & Cope, 2012; Kress, 2000; Kress, 2003; Kress, 2009). 

Multiliteracies theorists suggested that as students engaged in diverse contexts, they also used 

social learning to design and construct meaning in realms that may encompass or blend 

academic, public, and private lives (Cazden et al., 1996; Gee, 2010; Kalantzis et al., 2010; Leu et 

al., 2004; New London Group, 2000).  

Traditional Literacy 

 Reading and writing in one form or another has been around for centuries. Writings, in 

the form of cave graphics have been found and thought to date back to 20,000 B. C (Tracey & 

Morrow, 2012). The hieroglyphics of cave writings evolved into alphabetic systems that could be 

written on paper, with the Phoenician alphabet emerging around 2000 B. C., and papyrus paper 

about a century later. The Phoenician alphabet further evolved around 750 B. C. when the 

Greeks added characters representing sounds associated with consonants and vowels (Tracey & 

Morrow, 2012). While origins of communication may have begun with hieroglyphics, as the 

alphabet evolved, reading and writing became associated with symbols that related to sounds 
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(Braunger & Lewis, 2005; Chartier, 2008; Patterson, Cormack, & Green, 2012; Tracey & 

Morrow, 2012; Venezky, 1990).  

 Later, in the 16th-19th centuries in the West, the ability to read and write became tied to 

religious and moral themes and was accomplished under strict conditions. Learning to read and 

write took place in controlled environments and included rote memorization of the alphabet and 

spelling patterns, syllable lists, recitations, as well as copying of text (Barry, 2008; Chartier, 

2008; Patterson et al., 2012; Venezky, 1990). Early classrooms were teacher-centered and 

featured rows of desks facing the blackboard, the teacher’s desk in the front of the room, and 

rules designed to yield rigid classroom behavior (Cuban, 1993). Moral themes were carried out 

in early texts and children’s interests were largely ignored in favor of virtuous development. 

Early in the 16th century, hornbooks represented an approach to reading text that privileged the 

alphabet as well as religious prayers. The New-England Primer appeared in the late 1600s and 

included the alphabet, listings of syllables, and a section of questions and answers used for 

recitations, called the catechism. Later, in the 1700s, Webster’s Blue Back Speller appeared as a 

tool for teaching reading and spelling, and religion. The early 1800s brought the McGuffey 

Reader, which featured stories that were designed to interest children (Barry, 2008; Chartier, 

2008; Cuban, 1993; Patterson et al., 2012; Venezky, 1990).  

 The late 19th century into the early 20th century began to bring some change in 

approaches to learning to read and write. The sight-reading method emerged in the late 1800s. 

This method varied from the syllabication methods of earlier approaches (Barry, 2008). Phonics 

began to be favored by the early 1900s with reading approaches that included associating letters 

with sounds through diacritical markings and later, analogies known as onsets and rimes 

(Adams, 1994; Barry, 2008). This phonics-based approach was considered code breaking and by 
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the early 1960s, phonics began to be embedded into basal reading programs (Barry, 2008; 

Temple, Ogle, Crawford, & Freppon, 2010). Later, in the mid 1900s, choices in text started to 

include readers that were leveled to students’ abilities and teachers began to engage in literacy 

instruction that featured constructivist, psycholinguistic, and cognitive development theories, 

(Barry, 2008; Temple et al., 2010; Tracey & Morrow, 2012). From these developments, an 

approach that capitalized on psycholinguistic theory, known as whole language, began to emerge 

in opposition to the code-breaking approach, thereby creating tension in the field of reading and 

writing. 

 The late 20th century brought about the question of which approach was best suited to 

create readers and writers capable of both breaking the code and building comprehension 

(Temple et al., 2010). The question of how literacy learning should occur was undertaken by a 

group of researchers that became known as the National Reading Panel. This group of 

researchers conducted reviews of evidence-based reading studies and drew conclusions that 

supported the balanced approach, one that included emphasis on both phonics and 

comprehension processes (National Reading Panel, 2000). These findings supported the 

traditional literacy approach that relied on the alphabet and paper, just as it did when the Greeks 

first used the Phoenician alphabet and papyrus to write such classics as the Illiad and Homer 

(Tracey & Morrow, 2012).   

Multiliteracies 

 The emergence of Information Communication Technologies (ICT) and the Internet 

began to move literacy emphasis from paper, pencil, and book to other modalities (Cazden et al., 

1996; Coiro, 2003; Kalantzis et al., 2010; Kalantzis & Cope, 2012; Kalantzis & Cope, 2004; 

Kress, 2000; Kress, 2003; Leu et al., 2004; New London Group, 2000).  Instead of the traditional 
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teacher-centered classrooms and alphabet-based literacy learning, multiliteracies were associated 

with a participatory culture that engages readers and writers in multimodalities along with 

available languages, symbols, and technology (Cazden et al., 1996; Gee, 2010; Kalantzis & 

Cope, 2004; Leu et al., 2004; New London Group, 2000). While the fundamentals of reading and 

writing did not change, multiliteracies brought about modes of composing and reading that are 

different from paper-based mediums. As such, the New London Group (Cazden et al., 1996), in 

their initial exploration of multiliteracies environments, suggested that “text forms associated 

with information and multimedia technologies should be explored” (p. 61). Multiliteracies theory 

suggested that a participatory culture is needed to encourage designs in multiliteracies, or as 

Cazden et al. termed it, encourage people to become “designers of social futures” (1996, p. 64). 

Design is a prominent attribute of multiliteracies, with three main elements: design, designed, 

and redesigned. Essentially, in describing the design of meaning in the context of a 

multiliteracies environment, the New London group asserted that people are designers of 

communication discourses that result in productivity in social, academic, and work related 

environments (1996, p. 73). Multimedia technologies changed the choices that people had in 

designing communicative processes and products. Rapid changes in the available means of 

expression propelled multiliteracies into academic, social, and work related realms that included 

a vast array of multimodal media such as ICT, digital devices, the Internet, and digital or web 

based applications (Ajayi, 2011; Coiro et al., 2008; Coiro, 2003; Leu et al., 2004; Roswell, 

Kosnik, & Beck, 2008).  

Technology 

The paradigm shift from traditional literacy forms to multiliteracies is associated with 

technological innovation and availability (Cazden et al., 1996; Coiro, 2003; Kalantzis et al., 
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2010; Kalantzis & Cope, 2012; Kress, 2000; Leu et al., 2004; Leu, 2000; New London Group, 

2000). In the academic setting, technology availability has become commonplace in classrooms 

either through district-issued technology, personal mobile learning devices through Bring Your 

Own Device (BYOD), or combination of both (Fritschi & Wolfe, 2012; Gray, Thomas, & Lewis, 

2010; Purcell, Heaps, Buchanan, & Friedrich, 2013; Wells & Lewis, 2006). The National Center 

for Education Statistics (NCES) noted in the 2009 survey Teachers’ Use of Educational 

Technology in Public Schools that 99% of public school teachers’ classrooms were equipped 

with at least one computer and of those, 93% had Internet access (Gray et al., 2010). This report 

contrasted greatly with the 2005 NCES report titled Internet Access in U.S. and Public Schools 

and Classrooms: 1994-2005, in which data revealed that in 1994 only 3% of classrooms had 

computers with internet access (Wells & Lewis, 2006). The Teachers’ Use of Educational 

Technology in U.S. Public Schools 2009 Survey indicated that at least one classroom computer, 

and often more than one, were available to 99% of public school elementary teachers who 

responded to the survey (n = 1,784).   

Furthermore, when asked about the use of computers during instructional time by either 

they or their students, 44% of public school elementary teachers indicated that this occurred 

often, 31% indicated sometimes, 17% indicated rarely, and 8% responded never. Projection 

devices were the most commonly used technology devices for instruction, as 68% of public 

elementary school teachers indicated that they were used sometimes or often in the classroom. 

Devices also reported as used sometimes or often: handheld devices (60%), document cameras 

(60%), interactive whiteboards (58%), digital cameras (53%), classroom response system (35%), 

MP3 play/iPod (34%), and videoconference unit (12%).   
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 Professional education organizations emphasized the importance of utilizing technology 

in authentic opportunities that incorporate multiliteracies and go beyond projecting an image 

using a document camera or interactive whiteboard (International Reading Association, 2009; 

International Society for Technology in Education, 2008; International Society for Technology in 

Education, 2012a; National Council for Teachers of English, 2013; Office of Educational 

Technology, 2010). The Teachers’ Use of Educational Technology in U.S. Public Schools 2009 

Survey data suggested that projection of content and other mundane non-interactive activities 

represented the prevalent use of technology in elementary classrooms (Gray et al., 2010). 

Classroom technology cultures that engage students in technology as a tool to achieve student-

centered learning goals have been slow to develop (Ajayi, 2011; Ertmer & Ottenbreit-Leftwich, 

2010; Niess, 2011).  

Preservice Teacher Education 

In the wake of the age of digital technology the emergence of multiliteracies has 

impacted communication in academic, social, and work settings (Bureau of Labor Statistics, 

2009; Mikulecky, 2010). In order to keep up with the changing communication paradigm, The 

National Education Technology Plan (NETP) called for teacher education programs to engage in 

“revolutionary transformation” that included importing technology integration into methods 

courses (Office of Educational Technology, 2010, p. ix). The revolutionary transformation 

described in the NETP took on heightened relevance given that technology access and use of 

multiliteracies increased in schools, homes, and workplaces. Prior research on preservice teacher 

education and development of technological knowledge identified many different approaches to 

establish links between technology and instruction (Ajayi, 2011; Gronseth et al., 2010; Kay, 

2006). Commonly used technology strategies included integrated experiences in courses, practice 
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with multimedia applications, faculty development in technology, a single technology course to 

learn the affordances and constraints of tools, modeling by instructors, collaborative 

relationships with other preservice teachers or cooperating teachers, field-based practice 

opportunities, technology workshops, technology access, mentors, personal productivity tools, 

projection of presentations, and combinations of different strategies (Ajayi, 2011; Gronseth et al., 

2010; Kay, 2006). While variations in approaches existed, preservice teacher education generally 

included some exposure to technology; however, consistency was problematic. Limited 

technology access, weak modeling by faculty, and assignment of inauthentic tasks were some of 

the common challenges for teacher education programs. Most experiences with technology in 

preservice teacher education featured the basics of operating technology rather than integrating it 

into teaching (Barab, Squire, & Dueber, 2000; Gronseth et al., 2010; Kay, 2006; Niess, 2011).  

Planning and implementing effective technology integration in preservice teacher 

programs was further challenged by the constant shifting of technology choices and repurposing 

of technology tools for educational purposes in classrooms ranging from kindergarten through 

high school (Wolf et al., 2011). Despite these numerous obstacles and a mixed-bag of technology 

approaches, research efforts have begun to yield models of preservice teacher development that 

include exploration of technology integration in instruction (Harris, Mishra, & Koehler, 2008; 

Mishra & Koehler, 2006; Niess, 2011).      

Technological Pedagogical Content Knowledge 

The technological, pedagogical, and content knowledge framework, commonly known as 

the TPACK framework, gained recognition as a model for merging three banks of knowledge at 

once into a specialized space that represents a knowledge specific to teaching with technology. 

Conceptually, the TPACK framework was the result of an understanding of teaching as a 



 11 

complex act that draws on three specialized teacher knowledge banks: technology, pedagogy, 

and content knowledge (Mishra & Koehler, 2006). According to Mishra and Koehler, 

TPACK is a form of knowledge that expert teachers bring to play anytime they teach. 
Sometimes this may not be obvious, particularly in cases in which standard (transparent) 
technology are being used. But newer technologies often disrupt the status quo, requiring 
teachers to reconfigure not just their understanding of technology, but of all three 
components. (p. 1030) 
 

Furthermore, Mishra and Koehler asserted that teaching with technology required a design-based 

approach to planning, in other words, learning how to teach with all three bodies of knowledge 

by actually doing it (Koehler & Mishra, 2005a; 2006). The understanding of how to utilize this 

blended space was described as critical to seamless, effective, technology-integrated instruction 

(Niess, 2008).  

Through collaborative experiences and opportunities to build digital literacy, other 

researchers have explored using the TPACK framework for making informed, resourceful 

decisions about instruction with technology integration. For example, Harris et al. (2009) studied 

teachers’ conceptual processes in making instructional decisions and asserted that before 

technology is selected for use in a lesson, the TPACK framework involves identification of 

curriculum-based goals and activity types. According to Harris et al., this curriculum-based 

process differs from the ways that teachers generally choose technology for use in lessons.  

Furthermore, Harris et al. (2010) suggested “…adopting a logical approach to helping teachers to 

better integrate technology in their teaching” (p. 575).  In order to answer the question of what 

that logical approach constituted, Harris et al. (2009, 2010) advanced the learning activities 

taxonomies. This taxonomy included learning activity types (LAT) that are common educational 

activities transformed by digital technology and presented as a matrix specific to academic 

content, for example: literacy, math, science, and social studies.  
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Teaching with technology has stirred academic debate, yet the discourse on TPACK 

remains mostly in the theoretical plane. No single approach for learning to teach with the 

TPACK framework has risen to the forefront. Voogt et al. (2013) conducted a review of the 

current TPACK literature to explore both the theoretical and practical uses of TPACK. They 

suggested that TPACK remains a complex theoretical perspective and that pedagogical beliefs 

impact how teachers integrate technology. Furthermore, Voogt et al. asserted that while 

practicing teachers see conversation about TPACK as academic, it has a different connotation for 

preservice teachers and should be embedded within teacher education experiences as they are 

acquiring pedagogical knowledge.  

 Pedagogical knowledge is known as a specialized teaching knowledge (Shulman, 1986). 

Pedagogy is the method by which something is taught. Shulman first asserted that types of 

knowledge exist as intersections of pedagogical, or PK (teacher knowledge about instruction 

using methods and strategies) and content, or CK (teacher knowledge that is subject-specific). 

Together, pedagogical and content knowledge became known as PCK (Shulman, 1986). Koehler 

and Mishra (2005) advanced the PCK framework by adding the intersection of technological 

knowledge, or TK (teacher knowledge about technology). In all, seven constructs of knowledge 

coexist within the TPACK framework: TK (technological knowledge), PK (pedagogical 

knowledge), CK (content knowledge), TPK (technological pedagogical knowledge), PCK 

(pedagogical content knowledge), TCK (technological content knowledge), and TPACK 

(technological pedagogical content knowledge).  TPACK has been referred to as a necessary 

comprehensive package for teaching (Koehler & Mishra, 2005a; Niess, 2008, 2011). Context is 

relevant as the TPACK framework is situational: the type of technology, the pedagogical 

choices, and the content knowledge change according to the content domain, availability of 
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technology, and goals of the instruction (Koehler, Mishra, Kereluik, Shin, & Graham, 2014; 

Koehler & Mishra, 2005a; Mishra & Koehler, 2008).  

Statement of the Problem 

 The emergence of multiliteracies impacted traditional ideas about literacy and broadened 

options for communication (Ajayi, 2011; Cazden et al., 1996; Coiro et al., 2008; Kalantzis & 

Cope, 2012; Kalantzis & Cope, 2004; Mikulecky, 2010; New London Group, 2000; Roswell et 

al., 2008). Simultaneously, technology devices, digital applications, and Internet access increased 

and offered opportunities for new ways of teaching and learning in schools (Gray et al., 2010; 

Wells & Lewis, 2006). In response to increased technology access and workplace expectations 

for collaborative skills with ICT experience, the United States Department of Education 

published an updated version of the NETP. The document titled Transforming American 

Education: Learning Powered by Technology (2010) called for “revolutionary transformation 

rather than evolutionary tinkering” (p. ix) in its executive summary and mentioned that “the plan 

recognizes that technology is at the core of virtually every aspect of our daily lives and work, and 

we must leverage it” (p. ix). The NETP articulated the ultimate goal of a technology-capable 

workforce, equipped to achieve and sustain economic growth in an interconnected global 

economy. In addition to discussing needs related to increased student achievement and college 

and career readiness, the plan included directives for transformation of preservice teacher 

education and technology integration:  

Provide preservice and in-service educators with professional learning experiences 
powered by technology to increase their digital literacy and enable them to create 
compelling assignments for students that improve learning, assessment, and instructional 
practices. Just as technology helps us engage and motivate students to learn, technology 
should be used in the preparation and ongoing learning of educators to engage and 
motivate them in what and how they teach. This will require synthesizing core principles 
and adopting best practices for the use of technology in preparing educators. Technology 
also should be an integral component of teaching methods courses and field experiences 
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rather than treated as a discrete skill distinct from pedagogical application. (NETP, 2010, 
p. 45) 

 
Through articulation of expectations for teachers and teacher educators in the document 

Transforming American Education: Learning Powered by Technology, the United States 

Department of Education called for a paradigm shift toward embedding technology integration 

within methods courses, rather than stand-alone or spotty-use technology experiences in teacher 

education.   

 Central ideas and expectations about reading and writing have changed as a result of 

increased technology capabilities and collaborative opportunities (Kalantzis & Cope, 2012).  

 In order to align expectations for literacy practices with life outside the classroom, the NETP 

suggested that preservice teacher education carried increased responsibility to prepare future 

teachers for technology integration in all content areas, including reading and language arts. Yet, 

little change has occurred in teaching methods courses, particularly in those methods courses 

relating to literacy, where familiar forms of reading and writing remain dominant (Ajayi, 2011; 

Copeland, Keefe, Calhoon, Tanner, & Park, 2011; Hutchison, Beschorner, & Schmidt-Crawford, 

2012; McKenna, Labbo, Reinking, & Zucker, 2003).    

Traditionally, pedagogical and content knowledge relating to reading and language arts is 

developed through literacy methods courses and clinical experiences that capitalize on alphabet 

based, book bound foundations of literacy (Griffith et al., 2010; Moats, 2009; National Reading 

Panel, 2000; Risko, 2009). Learning to teach reading and language arts requires gaining a 

specialized content knowledge that includes phonological, morphological, and lexical 

knowledge. Such knowledge is often new for preservice teachers as they change focus from 

being a reader to teaching readers. The addition of technological resources to teaching situations 

prompted anxiety about using technology along with fledgling content knowledge and 
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pedagogical skills, thereby adding to preservice teacher concerns (Ajayi, 2011; Al-Hazza & 

Lucking, 2012; Gronseth et al., 2010; Pellegrino, Goldman, Bertenthal, & Lawless, 2007).  

 The Internet, digital devices, and ICT are commonly used in social and business domains, 

and while preservice teachers may be familiar with them in those areas, it is often perceived to be 

unfamiliar terrain when asked to weave technology into an instructional setting (Al-Hazza & 

Lucking, 2012; Donovan, Green, & Hansen, 2011; Gronseth et al., 2010; Office of Educational 

Technology, 2010; Pellegrino et al., 2007).  Digital cultures outside of school are participatory 

and go beyond the passive classroom practices of using a computer, projector, or whiteboard to 

merely view content (Kalantzis et al., 2010; Labbo & Ryan, 2010; Labbo & Reinking, 1999; 

Taylor & Fratto, 2012). Within a school environment, simply possessing the skills to operate or 

use a piece of technology is insufficient for leveraging a participatory culture or creating the 

types of learning environments suggested by numerous professional education organizations and 

the NETP (International Society for Technology in Education, 2008; International Society for 

Technology in Education, 2012a; National Council for Accreditation of Teacher Education, 

2008; National Council for Teachers of English, 2005; Office of Educational Technology, 2010). 

In order to effectively blend technology, pedagogy, and content knowledge, a specialized 

knowledge base is needed. This specialized knowledge capitalizes on the intersection of 

technological, pedagogical, content knowledge bases and is known as TPACK (Mishra & 

Koehler, 2006). Researchers have suggested that preservice teacher education methods courses 

may be the optimal space for TPACK learning to take place (Ajayi, 2011; Mishra & Koehler, 

2008; Niess, 2011).  

However, changing the model of traditional teacher education to a new one that 

privileges planning for TPACK knowledge learning has proven to be both complex and 
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challenging (Al-Hazza & Lucking, 2012; Niess, 2011). Complex, challenging problems that stem 

from planning have been described as wicked (Rittel & Webber, 1973). Wicked problems are 

characterized as planning dilemmas that web together and spawn additional problems in the 

process of solving the initial problems. Mishra and Koehler (2006) characterized designing a 

new environment for teacher education as wicked since it is unique, may have multiple or no 

solutions, and resides in the social sciences (Rittel & Webber, 1973). Despite the wicked 

reputation of the problem, there are numerous expectations for technology integration. For 

example, standards for technology from the International Society for Technology in Education 

(ISTE) indicated that technology integration across the curriculum should encompass a mix of 

technology, content knowledge, and pedagogical skills in ways that foster positive, creative, and 

authentic experiences for all students (2012a & 2012b). In reference to technology and literacy 

activities, the NCATE Unit Standards (2008), NCTE (2013), and IRA (2009) each referenced 

multiliteracies, and called for teachers to develop the strong technological, pedagogical, and 

content knowledge bases needed to develop participatory cultures in all subjects taught. 

Furthermore, these professional organizations assert that teachers should include opportunities 

for students to design and use multiliteracies. Mishra and Koehler (2006) argued for these 

implications as a needed shift in preservice teacher education. Furthermore, the assertion has 

been made that preservice teachers are ill-prepared for complex environments that demand 

integration of content knowledge with technology and call for models to address the needs and 

teach preservice teachers to integrate technology, pedagogy, and content knowledge effectively 

(Koehler & Mishra, 2005a; Mishra & Koehler, 2006, Neiss, 2008; Neiss, 2011).  

TPACK learning is a developing area of research study. In 2010, the NETP called for 

transformative action regarding technology integration and student learning across the 
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curriculum, yet a gap exists in research that sheds light on the potential for elementary preservice 

teacher TPACK learning, particularly in reading methods and application of literacy strategies 

across the curriculum, otherwise known as content area literacy (Abbitt, 2011; Voogt et al., 

2013). Findings from an analysis of TPACK research methods suggested that the majority of 

domain specific studies in TPACK learning were from the math and science academic 

disciplines (Wu, 2013). 

 Despite the limited offerings in TPACK research in the specific content and pedagogical 

knowledge areas relating to reading and the types of literacies used in an elementary classroom, 

professional education organizations continue to suggest that teachers implement literacy lessons 

that include use of multiliteracies in a participatory environment (International Reading 

Association, 2009; International Society for Technology in Education, 2008; International 

Society for Technology in Education, 2012a; National Council for Accreditation of Teacher 

Education, 2008; National Council for Teachers of English, 2005; National Council for Teachers 

of English, 2013; Office of Educational Technology, 2010). Furthermore, literacies of the 21st 

century workplace necessitate preparation of students for a variety of careers that depend on 

communication, collaboration, and renewed understandings of literacy (Gee, 2010; Mikulecky, 

2010). In response to shifting academic, social, and work needs, college and career ready 

standards for education are rising in rigor and include technology fluency as a necessary skill in 

the global workplace (Karchmer-‐Klein & Shinas, 2012; Kitson, Fletcher, & Kearney, 2007).  As 

expectations shift for reading, writing, and communicating in a multiliteracies, multimodal, and 

dynamically fluid environment, teaching and learning must also shift. Despite these needs, there 

is an absence of studies that examine elementary preservice teacher education models capable of 
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yielding TPACK learning in association with reading and literacy strategies across the 

curriculum.  

Theoretical Framework 

 The multiliteracies theoretical framework offers a way to structure and observe how 

preservice teachers gain knowledge about teaching with technology integration. Multiliteracies 

theorists posit that pedagogy associated with multiliteracies includes the design of social futures, 

meaning that students are able to negotiate ways to construct and consume multiple modes of 

communication appropriate to futures associated with academic, social, and work situations 

(Cazden et al., 1996; Kalantzis & Cope, 2012; Kalantzis & Cope, 2004; New London Group, 

2000). Multiliteracies theory offers a way to overcome limitations associated with traditional 

literacies; for example, instead of limiting communication to alphabetic means, multiliteracies 

encompass multiple linguistic, ethnic diversity, and cultural differences as well as options of 

modes and texts for design, communication, and interpretation of meaning. Furthermore, 

multiliteracies theory undergirds participatory culture, meaning that purposeful engagement is 

characterized by learning through doing in a social, collaborative, active environment that often 

includes multimodal applications (Cazden et al., 1996; Clinton, Purushotma, Robison, & Weigel, 

2006; Gee, 2010; New London Group, 2000).  

 Multiliteracies theory was first conceived by the New London Group (1996) to provide 

opportunity for exploration of the changing literacy landscape resulting from new directions in 

literacy associated with technology. The New London Group initially positioned the discussion 

around two literacy pedagogy questions they felt were fundamental: what do students need to 

learn; and how do students need to learn it (1996). In asking these two questions, the New 

London Group began to delve into multiliteracies pedagogy that included the concept of design. 
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Design, according to the framework set forth by the New London Group, was connected to “the 

sort of creative intelligence the best practitioners need in order to be able continually to redesign 

their activities in the very act of practice” (New London Group, 2000, p. 19). Design, then, is at 

the forefront of multiliteracies theory with three categories of meaning. The first, the available 

designs includes resources for meaning that are already in existence, the second, designing, 

refers to adding, changing, or reworking something in ways that change it, and the third, 

redesigned, refers to the transformation of resources into something new. Building on the three 

types of design, the New London Group identified six categories of design elements that are 

multimodal building blocks in the design strata: linguistic, visual, audio, gestural, spatial, and 

combinations of any of the previous five modes. In identifying these design elements, the New 

London Group asserted that communication is a multimodal process. The linguistic mode refers 

to speech or writing while the visual mode refers to images, film, and icons. The spatial mode 

refers to the layout, arrangement, or configuration of things, the gestural mode refers to body 

movement, and the audio mode refers to sounds and soundtracks. In answer to their first 

fundamental question, engaging in communication with these modes represents multiliteracies 

(Cazden et al., 1996; Kalantzis et al., 2010; Kalantzis & Cope, 2012; New London Group, 2000).  

 In answer to the second question, how students need to learn these new multiliteracies, 

the New London Group identified pedagogy associated with four distinct types of learning 

experiences: situated practice, overt instruction, critical framing, and transformed practice 

(Cazden et al., 1996; Kalantzis et al., 2010; Kalantzis & Cope, 2012; New London Group, 2000). 

Through these four types of pedagogical experiences, students can have opportunities to develop 

critical thinking and the ability to negotiate within a multiliteracies environment. The New 

London Group asserted that teachers should learn to understand how situated practice, overt 
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instruction, critical framing, and transformed practice are best used for a particular instructional 

context. In other words, teachers should understand how to use the four pedagogies in order to 

provide optimal multiliteracies learning experiences for children.  

 In order to frame the four pedagogies into familiar knowledge processes, the researchers 

reframed the ideas into easily recognizable pedagogical and knowledge processes (Kalantzis et 

al., 2010). Situated practice became known as experiencing. In the experiencing knowledge 

process, “meanings are grounded in the real-world patterns of experience, action, and subjective 

interest” (p. 73). Overt instruction became known as conceptualizing. In the conceptualizing 

knowledge process, “students are involved in processing specialized, disciplinary, and deep 

knowledge based on the distinctive concepts and theories typical of those developed by expert 

communities of practice” (p. 73-74).  Critical framing became known as analyzing. In the 

analyzing knowledge process, “analyzing functionally includes processes of reasoning, drawing 

inferential and deductive conclusions, establishing functional relations, and analyzing logical and 

textual connections” (p. 74). Transformed practice became known as applying. In the applying 

knowledge process, “applying appropriately entails the application of knowledge and 

understandings to the complex diversity of real-world situations and testing their validity” (p. 

74). Within these four pedagogies, the knowledge processes offer a range of learning 

opportunities and teachers should become familiar enough with them that a flexible integration 

of the processes can occur depending on the learning needs (Kalantzis et al., 2010).  

 The question of which from among the four pedagogies, situated practice (experiencing), 

overt instruction (conceptualizing), critical framing (analyzing), and transformed practice 

(applying), to use in a multiliteracies environment depends on the content of the lesson and the 

readiness of the students (Kalantzis & Cope, 2012). The four types of pedagogical experiences 
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are intended to be a map of possibilities for multiliteracies teaching and learning (Kalantzis et al., 

2010). Furthermore, the intent is for the pedagogies to be used flexibly, as they are recursive, 

nonlinear, and nonhierarchical. Moreover, a broad range of interactions with multiliteracies can 

be accomplished through the four types of multiliteracies pedagogy. For example, situated 

practice (experiencing) includes creating the opportunity for connecting experience with 

authentic practice by relating new learning to familiar things. In situated practice, immersion in a 

topic can take place in order to learn how knowledge is applied in different ways.  Overt 

instruction (conceptualizing) offers a way to develop conceptual or theoretical awareness and 

new understandings about a topic. Overt instruction may include explicit instruction and 

scaffolding techniques by the teacher. Critical framing (analyzing) relies on inquiry and creates 

context for learning that supports critique and exploration of concepts.  Transformed practice 

(applying) allows learning to be designed and applied under new conditions or in a new context 

(Cazden et al., 1996; Cole & Pullen, 2010; Kalantzis et al., 2010; Kalantzis & Cope, 2012; New 

London Group, 2000; van Haren, 2008).  

Purpose of the Research 

     The purpose of this mixed methods research study was to examine the impact of a 

multiliteracies workshop on preservice teachers’ TPACK learning. In order to better understand 

how preservice teachers gain learning about technological, pedagogical, and content knowledge 

about literacy, preservice teachers were randomly assigned to two comparison groups, one that 

would participate in the multiliteracies workshop and one that would not. Qualitative and 

quantitative measures were used to gather data that was analyzed, integrated, and reanalyzed to 

provide a snapshot of how a multiliteracies workshop impacted TPACK learning in preservice 

teachers. The study examined statistical and experiential changes between the two groups’ 
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TPACK constructs, products from the literacy work of both groups, and focus group interviews 

in order to gain information about TPACK learning associated with participation in a 

multiliteracies workshop.  

Significance of the Research 

 This study proposed and evaluated a model for engaging preservice teachers in learning 

about technology and teaching through conceptualization of the TPACK framework using the 

multiliteracies pedagogy (Kalantzis & Cope, 2012; Koehler & Mishra, 2005a; Mishra & 

Koehler, 2006; New London Group, 1996). The study addressed a weakness in the research 

literature relating to approaches for yielding TPACK learning in preservice teacher education 

(Ajayi, 2011; Niess, 2011; Roswell et al., 2008; Vogt, et al., 2013; Wu, 2013). Technology use in 

elementary schools has increased and preservice teachers are entering the profession at a time 

when rich opportunities exist for literacy development. At the same time, numerous professional 

organizations expect teacher education programs to prepare preservice teachers to navigate the 

affordances and constraints of multiple functionalities of literacy (Ajayi, 2011; International 

Reading Association, 2009; International Society for Technology in Education, 2008; 

International Society for Technology in Education, 2012a; International Society for Technology 

in Education, 2012b; Leu et al., 2004; National Council for Teachers of English, 2005; National 

Council for Teachers of English, 2013; Office of Educational Technology, 2010; Roswell et al., 

2008). Furthermore, given the ripe potential to build communication skills that support robust 

social futures and the responsibility for preparing new teachers to facilitate learning in 

multiliteracies environments, new visions for preservice teacher education should be explored.  

 The research about TPACK learning is not conclusive as to the best approaches for 

approaching teaching and technology in preservice teacher education. In fact, the framework of 
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TPACK itself causes some of the confusion with its fuzziness of the different constructs 

(Archambault & Barnett, 2010; Cox, 2011; Cox & Graham, 2009; Angeli & Valanides, 2009). 

Some controversy exists in the delineation of the constructs, particularly in the area of PCK as a 

construct itself. Furthermore, no model of TPACK learning in preservice education has had 

sufficient research to prove an approach that can be applied across various academic domains. 

The model that I proposed for this study, the Multiliteracies Workshop Model, may offer a 

unique approach to providing preservice teachers experiences relating to the different constructs 

of TPACK and the use of multiliteracies pedagogy to gain conceptual knowledge of TPACK in 

different areas of elementary education. Overall, this study added to the academic conversation 

on multiliteracies pedagogy and its usefulness as a strategy to help elementary preservice 

teachers gain TPACK learning.   

Research Questions 

The overarching research question for this study was: How does participation in a 

multiliteracies workshop impact TPACK learning in elementary preservice teachers? 

Subquestions for this study included the following: 

1. To what extent did technological, pedagogical, and content knowledge learning 

differ between the control and experimental group; 

2. What patterns exist in the experiences of the control and experimental groups; and 

3. What parallels exist between the empirical findings on technological, 

pedagogical, and content knowledge learning and the experiential patterns in the 

control group and the experimental group?  



 24 

Researcher Positionality 

As the primary investigator of this study, and the designer of the Multiliteracies 

Workshop (MW), it was my responsibility to consider my position relative to the research study. 

My goal was to engage with inquiry designed to elicit information on the impact of the 

researcher-designed Multiliteracies Workshop on preservice teachers’ TPACK learning. In this 

study, I not only acted as the primary investigator, I also facilitated the MW, giving me a unique 

vantage point of operation in the design and implementation of the workshop. I have previous 

professional experiences in a variety of roles that contribute to my desire and ability to engage in 

this line of inquiry. I have three college degrees and hold three current Alabama state 

certifications: Elementary Education K-6, Reading Specialist P-12, and Educational 

Administration P-12. Altogether, I have more than twenty years of experience as an elementary 

teacher, literacy coach, central office curriculum administrator, state level instructional specialist, 

and teacher education instructor. Currently, I hold an administrative position as Interim 

Department Head of the Department of Curriculum and Instruction at the regional institution 

where the study took place.  

My unique background affords me the advantage of understanding how instructional 

decision-making impacts teacher actions and in turn impacts student learning. Furthermore, in 

my roles as literacy coach, central office curriculum administrator, and state level instructional 

specialist, I have visited many schools and classrooms over the past decade and many model 

lesson demonstrations in reading and content area literacy, visited countless classrooms, and 

observed instructional episodes in K-12 settings. Furthermore, I have designed and delivered 

professional development in K-12 literacy education, coached teachers and reading coaches, 
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presented at numerous conferences, worked with teachers and administrators to align curriculum 

with pedagogy and application of data for instructional decision making. 

My doctoral studies gave me a new role as a scholar in my areas of study and interest and 

new understandings about my beliefs as an educator. First, I believe in the teacher in the 

classroom. Teachers have power, and although it sounds cliché, I generally craft everything I do 

professionally around the power of the teacher to change a child’s trajectory in life. Now, as a 

professional educator of teachers, I can build efficacy from the inside out through undergraduate 

and teacher education. Second, I have literally stood witness to the changes associated with 

literacy instruction and digital technology in K-12 classrooms and higher education. Time and 

time again I visited schools and classrooms whose administrators and teachers beamed with 

pride about their use of computers: however, I usually left dismayed. While computers, smart 

boards, iPads, and other digital technologies were used, oftentimes student engagement lagged. 

While administrators and teachers waxed incessantly about the miracles found in using 

technology, I remained skeptical of the razzle-dazzle, unconvinced that we, as a community of 

education professionals, knew just what to do with all these digital gadgets, the Internet, and 

fancy boards.  It was no different at the higher education level and my work over the past four 

years in teacher education caused me to note that preservice teachers arrive in the teacher 

education program with lots of preconceived notions and little to no knowledge of what teaching 

really is, much less how to do it with technology. Furthermore, some faculty members are just 

beginning to learn how to integrate technology, content knowledge, and pedagogy in the 

methods courses.  

As the interim department head at my institution, I have primary responsibilities for 

structuring class schedules, assigning faculty accordingly, and acting as the instructional leader 
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for the elementary education, early childhood education, and collaborative education programs. 

Since I was in this role, I was able to design and carry out my study with little difficulty. In fact, 

my current circumstances offered me a way to visualize the current study and its potential impact 

on teacher education, higher education faculty development, and possibly, in-service teacher 

education.  

Since I am associated with a leadership role, I did not want to influence the preservice 

teachers’ willingness to participate in the study nor did I want participants to feel obligated 

toward a positive experience in the workshop. I was careful to keep definitive lines between my 

roles as an administrator and instructor at the university, the MW sessions, and the data collected 

as part of the study. While I have taught undergraduate teacher education courses, I purposefully 

avoided teaching any of the preceding courses for this group of literacy block students. My 

contact with these students was purposefully limited in order to avoid any dilemmas associated 

with questions of bias or coercion.  

Assumptions of the Study 

 The study will incorporate the following assumptions:  

1. Traditional literacies are changed with technology integration.  

2. Teaching with multiliteracies requires specialized technological, pedagogical, and 

content knowledge.  

3. Literacy methods courses offer a foundation for learning to teach using 

multiliteracies.  

4. Experiences with multiliteracies pedagogy can impact TPACK learning.  

5. Experiences in methods courses and practicum can impact TPACK learning.  
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6. Researchers can measure TPACK learning by collecting different types of 

quantitative and qualitative data and analyzing and integrating the results.  

Definition of Terms 

Audio Mode: Communication of meaning through audio means, such as sounds or 

soundtracks (Cazden et al., 1996; New London Group, 2000) 

BYOD: Bring your own device: a handheld mobile digital tablet, smartphone, or laptop 

(Fritschi & Wolfe, 2012).  

Content Knowledge: the specific subject matter being taught, including the concepts and 

theories of a domain (Shulman, 1986, p. 9).  

Critical Framing: A way to interpret the social and cultural contexts of meaning of a 

concept or topic through critical analysis by diagramming, model-making, analyzing, and 

explaining it, also known as learning by analyzing (Kalatnzis & Cope, 2012).  

Design: Making meaning through available resources, adding for additional meaning, or 

transforming to a new meaning (Cazden et al., 1996; New London Group, 2000).  

Digital Literacy: fluency and ease in using multimodal text and technology tools as a 

means to create, consume, or share knowledge (Labbo & Ryan, 2010).  

Gestural Mode: Communication of meaning through gestures, body movement, and body 

language (Cazden et al., 1996; New London Group, 2000). 

Linguistic Mode: communication of meaning through written or spoken language 

(Cazden et al., 1996; New London Group, 2000). 

Mode: the method by which communication is carried from maker to receiver (Cazden et 

al., 1996; New London Group, 2000). 
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Multiliteracies: varied ways to communicate using modes of expression that may surpass 

the alphabetic codes and encompass multimodal means and multiplicity of texts (Cazden et al., 

1996; New London Group, 2000).  

Multimodal: consisting of singular or combinations of different types of experiences 

including seeing, speaking, hearing, and touching (Kress, 2009).  

Oral Mode: Listening or speaking by live or recorded activities (New London Group, 

2000).  

Overt Instruction:  A systematic way of using explicit language to conceptualize a new 

concept or topic by naming, defining, categorizing, or sorting, also known as learning by 

conceptualizing (Kalantzis & Cope, 2012).  

Participatory Culture: environment of active involvement (Kalantzis & Cope, 2012).  

Pedagogical Content Knowledge: a specialized type of content knowledge that “goes 

beyond knowledge of subject matter to the dimension of knowledge of subject matter for 

teaching,” including how to present information so that learning can take place (Shulman, 1986, 

p. 9).   

Preservice Teacher: a person enrolled in an initial certification teacher education program 

at a university.  

Situated Practice: An immersion experience into a new concept or topic by showing, 

watching, describing and relating it to familiar, known designs of meaning; also known as 

learning by experiencing (Kalantzis & Cope 2012).  

Spatial Mode: Communication of meaning through occupation of space, such as layout 

and arrangement of things (Cazden et al., 1996; New London Group, 2000).  
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Tactile Mode: Physical contact through the sensations of touch, smell, or taste (New 

London Group, 2000).  

Technology: digital or web based applications, mobile devices such as a laptop, tablet, or 

smartphone (Fritschi & Wolfe, 2012). 

Transaction: Interacting with text through reading or writing in order to actively construct 

meaning (Rosenblatt, 1982).  

Transformed Practice: A process to transfer meaning by working in new contexts or 

cultural designs by innovation, creation, or translation, also known as learning by applying 

(Kalantzis & Cope, 2012).  

Visual Mode: Communication of meaning through images, film, icons, or graphics 

(Cazden et al., 1996; New London Group, 2000).  

Visual Literacy:  Building meaning from signs and symbols included creation and 

interpretation of gestures, images, graphics, writing, and encompassed the intent of the sign 

maker and interpreter (Kress, 2009).  

Written Mode: Communication through handwriting or printed, on a printed page or 

computer screen (New London Group, 2000) 

Chapter Summary 

 This chapter introduced and described a mixed methods research study that was 

conducted to determine the impact of a multiliteracies workshop on preservice teacher TPACK 

learning. This chapter described the main topics and gave an initial introduction to the study. The 

theoretical framework was discussed, along with the purpose and significance of the research 

study. Research questions, definitions, and assumptions of the study were also overviewed. 

Chapter II reviews literature pertinent to multiliteracies and TPACK learning. Chapter III 
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describes the mixed methods approach for the study, including the instruments and research 

methods. Chapter IV describes the results of the data collection and analysis. Chapter V features 

a discussion of the conclusions, summary, and implications for further research agendas.   
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CHAPTER II: 

LITERATURE REVIEW  

Introduction  

 Traditional approaches to literacy have evolved as a result of ICT, the Internet, and 

increased access to technology at home, work, and school (Bureau of Labor Statistics, 2009; 

Cazden et al., 1996; Mikulecky, 2010; New London Group, 2000; Office of Educational 

Technology, 2010; Pew Research Center, 2013a; Pew Research Center, 2013b). Despite these 

changes, instructional approaches to teaching technology-integrated lessons have lagged behind 

(Ajayi, 2011; Gray et al., 2010). As professional organizations and national initiatives prompt 

increased pressure for teachers to achieve technology integration that mirrors the social and work 

cultures of the outside world, preservice teacher educators are tasked with finding ways to blend 

pedagogy and content knowledge with technology integration. Furthermore, when technology is 

integrated with pedagogy and content knowledge associated with literacy development, a 

complex multiliteracies environment is created. This literature review will include a review of 

the specialized pedagogical content knowledge (PCK) preservice teachers need to teach reading 

and writing across the curriculum, the technological knowledge (TK) needed, technological 

pedagogical and content knowledge (TPACK), multiliteracies, and instructional activities 

specific to TPACK learning. This literature review will also include methods and instruments 

associated with the measurement of TPACK learning.  
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Pedagogical Content Knowledge (PCK) 

 In the process of becoming a teacher, preservice teachers engage in learning opportunities 

designed to provide theory, concepts, and application of content knowledge and pedagogy 

relating to the teaching field. Together, this content knowledge and pedagogy represent a highly 

specialized type of knowledge specific to both the profession of teaching and the teaching field 

(Shulman, 1986). This particular type of knowledge is known as pedagogical content knowledge, 

or PCK. Shulman (1986) identified types of teacher knowledge as PK, teacher knowledge about 

instruction using methods and strategies and content knowledge, or CK, teacher knowledge that 

is subject-specific. Content knowledge (CK), according to Shulman, “refers to the amount and 

organization of knowledge per se in the mind of the teacher” (p. 9). Shulman expanded on the 

definition by explaining the application of content knowledge as a way to think deeply about an 

academic domain, to know its conceptual pieces in order to “not only understand that something 

is so; the teacher must further understand why it is so” (p. 9). The combination of knowledge 

about pedagogy and the content taught was identified by Shulman (1986) as pedagogical content 

knowledge, or PCK. According to Shulman’s description, PCK “goes beyond knowledge of 

subject matter per se to the dimension of subject matter knowledge for teaching” (p. 9). A further 

explanation and application of PCK was given as, “the most useful forms of representation of 

those ideas, the most powerful analogies, illustrations, examples, explanations, and 

demonstrations—in a word, the ways of representing and formulating the subject that make it 

comprehensible to others” (p. 9). Furthermore, Shulman described PCK as “an understanding of 

what makes the learning of specific topics easy or difficult: the conceptions and preconceptions 

that students of different ages and backgrounds bring with them to the learning of those most 

frequently taught topics” (p.9). 
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Literacy PCK 

The academic domains associated with literacy are complex and require development of 

PCK relating to the alphabetic principle, phoneme structure, lexical word knowledge, semantic 

relationships, and discourse structure (Moats, 2009; National Reading Panel, 2000; Risko, 2009; 

Risko et al., 2008). In fact, this element of professional preparation received specific attention 

from the National Reading Panel (NRP).  In the NRP’s 2000 seminal report, National Reading 

Panel Report of the Subgroups, researchers identified major areas of reading instruction that 

privilege the alphabetic principle and are considered critical to the development of skillful 

readers. In order to acquire the PCK needed to implement the reading instruction suggested by 

the NRP, preservice teachers needed to engage in theoretical and conceptual learning associated 

with concepts of print, phonemic awareness, phonics, fluency, vocabulary, text comprehension, 

and writing (National Reading Panel, 2000). Moreover, the NRP indicated that preparation of 

preservice teachers in elementary education should include development of reading PCK across 

grade levels ranging from kindergarten through sixth grade and integration of literacy strategies 

into academic domains that include math, science, and social studies. Likewise, the NRP 

suggested providing interventions in teacher education that represent causal relationships to 

increase PCK may represent an effective approach to not only learning about teaching reading, 

but also to literacy methods applied broadly into other subject areas. Specifically, the report 

stated that, “prospective teachers do adopt the teaching methods and attitudes they acquire during 

their education” (pp. 5-13).  

Learning by Doing  

 Preservice elementary teachers are expected to demonstrate learning related to reading 

PCK during their professional preparation at a college or university (National Council for 
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Accreditation of Teacher Education, 2008).  In order to accomplish levels of expertise associated 

with standards of excellence in teaching reading, extensive theoretical and conceptual knowledge 

of the structure of language, developmental stages of reading, and appropriate application of 

pedagogy should be developed (Moats, 2009; National Reading Panel, 2000). This is particularly 

relevant for elementary preservice teachers who will be teaching readers all stages of reading as 

well as implementing literacy strategies across the curriculum. Consequently, a hardy skill-set 

that includes a bank of PCK relating to reading instruction is needed (Moats, 2009; National 

Reading Panel, 2000; Risko, 2009; Risko et al., 2008; Temple et al., 2010).  

 In order to further examine the various approaches to developing effective teachers of 

reading, a critical analysis was conducted to synthesize research conducted on practices in 

teacher education, specifically in the area of pedagogy and content knowledge about teaching 

reading. In order to draw conclusions on effective teacher education practices, Risko, Roller, 

Cummins, Bean, Block, Anders, and Flood (2008) conducted a review and analysis of 82 

empirical studies that focused on preservice teacher preparation in the area of reading. Risko et 

al. identified specifics for selecting research for the review, identified criteria for high-quality 

research, searched for appropriate empirical studies, analyzed theoretical arguments and research 

questions in relation to needs in teacher education research, and identified questions for future 

research. The panel first selected theories of learning associated with teacher education, 

including positivist, behavioral, cognitive, constructivist, and sociocultural theories. Next, the 

panel determined the selection process for article reviews and selected four criteria for inclusion 

of a study in the critical analysis: Published empirical and peer-reviewed studies representing a 

variety of research models, published between 1990 and 2006, focused on preservice teachers for 

K-12 reading, and took place in the United States. From there the team further developed the 
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quality criteria and expanded on the descriptions of each. Initially, 233 research study papers 

were coded for inclusion in the study; of those, 82 studies were selected for further analysis. 

Finally, the analysis was centered on four main conceptual categories: beliefs, knowledge, 

pedagogy, and program research. The report of this critical analysis included a macroanalysis of 

all the findings in order to identify patterns in teacher education: changes in beliefs and 

pedagogy, conditions of such changes, explicit teaching routines, and instructor tools in teacher 

education.  

Risko et al. (2008) concluded that changes in PCK and beliefs best occur when teacher 

educators used an explicit teaching approach that included three teaching moves: Model, guide, 

and apply. Furthermore, preservice teachers benefitted from an active, participatory culture that 

included engagement in literacy strategies, one that they termed as learning by doing (Risko et 

al., 2008). In a later writing about the results of the study, Risko (2009) expanded on the learning 

by doing approach in a further analysis of 28 of the studies included in the original 82:  

We reported that changes on prospective teachers’ beliefs and pedagogical knowledge is 
frequently associated with a learning by doing approach to teacher education. This 
approach is coupled with explicit forms of instruction that include modeling and guided 
practice. Teacher education researchers described how they implemented forms of the 
apprenticeship models (Vygotsky, 1978) of teacher education to guide prospective 
teachers’ knowledge development and its application within carefully structured 
educational settings. (p. 1) 
 

Pedagogy that included lots of examples and models of how to teach and use of literacy 

strategies coupled with multiple opportunities for practice in methods courses and practicums 

worked best in preservice education for preparing K-12 teachers in the area of reading (Risko et 

al., 2008; Risko, 2009).   

Teacher education reading methods courses are an important learning space for PCK 

relating to reading instruction. Griffith, Swaggerty, Hu, Thompson, and Cannon (2010) 
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conducted a study with preservice teachers to find out the impact of a methods course in reading 

and experiences in practicum. The study took place with elementary education preservice 

teachers enrolled in a reading methods course.  The course combined face-to-face class sessions 

with a practicum in an elementary classroom. Griffith et al. designed the study to look at the 

teacher preparation process and the characteristics of effective reading teachers. Effective 

reading teachers were defined using the International Reading Association publication, Excellent 

Reading Teacher Characteristics (2000). This document addressed preservice teacher education 

as a critical component as preservice teachers acquire content knowledge and pedagogy about 

building literacy across the curriculum, “Teacher educators must provide both a solid knowledge 

base and extensive supervised practice to prepare excellent beginning reading teachers.” In order 

to determine how the experiences in the methods courses and supervised practice impacted 

development of excellent reading teacher characteristics, Griffith et al. collected four sources of 

data: note cards from preservice teacher observations and experiences in practicum, reflections, 

observation surveys of early literacy, assessment reflections, and an assigned case study. The 

data were analyzed, coded, themed, and interpreted using the IRA Excellent Reading Teacher 

Characteristics document as an organizational framework. The study found that preservice 

teachers did not naturally have those excellent reading teacher characteristics, but with 

scaffolded instruction, were eventually able to exhibit evidence of them (Griffith et al., 2010).  

In another study on how preservice teachers develop PCK relating to reading, scaffolded 

instruction was used to support preservice teachers’ development of content knowledge and 

pedagogy in a reading methods course (De Léon, 2012). The study was conducted to answer the 

question of how scaffolded instruction would benefit preservice teachers in attaining pedagogy 

and content knowledge relating to literacy methods. The study included 21 preservice teachers 
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enrolled in a reading methods course majoring in bilingual education, early childhood education, 

and special education. The scaffolded instruction focused on pedagogical and content knowledge 

needed for teaching reading and included the same routines each week, which consisted of a 

scaffolded review of previously learned information using a concept web strategy, a modeled 

reading lesson introducing reading methods and engagement in a new pedagogical strategy, 

discussion about the topics, collaborative practice in planning for literacy lessons, and a sharing 

session. Narrative sources of data were collected at the end of the semester to gauge the 

effectiveness of the scaffolded model in supporting the preservice teachers’ development of 

pedagogy and content knowledge. De Léon found that the preservice teachers considered the 

consistency of using the scaffolded model to be a primary element in their success; as a result, 

they made the assertion that scaffolded instruction supported the preservice teachers in their 

learning of PCK relating to reading methods (2012).  

A variety of evidence suggests that in reading instruction, expertise levels which include 

strong PCK offers benefits for all students, including those impacted by poverty, exceptionalities 

in learning abilities, and second language acquisition (Blair, Rupley, & Nichols, 2007; Moats, 

2009; National Reading Panel, 2000; Puffpaf & Yssel, 2010). In order to gauge the impact of a 

scaffolded instruction model on special education preservice teachers’ PCK in literacy methods, 

Puffpaf and Yssel (2010) conducted a study to find out the effects of a scaffolded co-taught 

literacy unit presented in a methods course. Puffpaf and Yssel designed the study to answer the 

question of how to improve special education teachers’ PCK about literacy instruction. Drawn on 

research from the National Reading Panel (2000) on the impact of a scientifically researched 

reading model, Puffpaf and Yssel wrote and co-taught a six-week literacy methods unit to 41 

special education preservice teachers enrolled in mild and severe exceptionalities methods 
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courses. The purpose of the six-week unit was not to provide a curriculum, rather to provide 

PCK in literacy that special education majors could use to design instruction suitable for their 

own students’ needs. Puffpaf and Yssel administered a researcher-designed pre- and post-unit 

test based on the National Reading Panel findings in early literacy, phonemic awareness, 

phonics, fluency, vocabulary, and comprehension. The literacy unit was taught using scaffolded 

instruction, whereby the instructors modeled lessons, and provided guided practice opportunities 

for the preservice teachers to consider how the information would impact students with 

exceptionalities. Furthermore, the instructors gave examples from personal experiences teaching 

students with exceptionalities and provided the participants with numerous resources for 

effective reading instruction. After participation in the literacy unit, the post-unit test results 

indicated significant improvement of the preservice teachers’ PCK in literacy.  

Moreover, preservice teachers should not only develop the specialized PCK required for 

effective instruction in reading and literacy development for all students, but also be able to 

apply PCK to the organizational knowledge needed to choose, implement, and establish literacy 

in the classroom. Risko, Vukelich, and Roskos (2009) conducted two mixed-methods studies to 

find out how guided experiences in preservice teacher education contributed to preservice 

teachers’ ability to solve literacy-based instructional dilemmas, analyze teaching situations, and 

think about problems associated with planning and delivering instruction. For the first study, 

Risko, Vukelich, and Roskos asked three questions. First, “do prospective teachers receiving the 

instruction show improvement in their reflection skills, specifically in their ability to identify 

teaching problems, analyze situations from multiple perspectives, and generate new possibilities” 

(p. 50). The second question was, “Does the genre (research-based article, case study, clinical 

experience) of the problem influence their reflection skills” (p. 51). The third question was, 
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“Does the type of engagement (individual versus small group) influence their reflection skills?” 

(p. 51). The study was conducted in two teacher education programs, one in the mid-Atlantic 

region and the other in the Midwest. Overall, 29 participants were in the study, all enrolled in 

literacy methods at one of the institutions. However, the participants were all at different levels 

in their teacher preparation programs, some at the entry level and others at the junior level.  

The participants were engaged in guided reflection using a researcher-designed protocol that 

included three steps: Identification of a problem, taking a look at multiple perspectives of the 

problem, and setting a goal to solve the problem. All of the problems were literacy-based, giving 

the preservice teachers opportunity to engage with literacy PCK through the guided reflection 

experiences. The data collection for the first study included the written reflections of the 

participants.  The written reflections were analyzed using two lenses: The genre of how the 

problem was presented and the context under which it was solved. The data were analyzed using 

quantitative procedures and results of Analysis of Variance Between Groups indicated that some 

genres and contexts had more success in engaging literacy PCK than others. Specifically, Risko, 

Vukelich, and Roskos (2009) concluded that guided practice in analyzing and solving authentic 

case studies coupled with collaborative opportunities yielded the most impact on preservice 

teachers’ application of literacy PCK.  

The second study conducted by Risko, Vukelich, and Roskos (2009) was structured using 

the same questions and protocols, but the genre of the dilemmas presented to the participants 

were limited to cases linked to common problems in the classroom, such as reading data relating 

to literacy development and making instructional decisions. For the second study, 26 preservice 

teachers from both locations participated. The same protocol for guided reflection was used, with 

participants’ written reflections analyzed and scored for evidence of literacy PCK in solving the 
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dilemmas. Results of a Pearson chi-square analysis were applied to determine statistical 

significance of writings across the different genres and across a semester. Results indicated that 

when preservice teachers were confronted with challenges of common classroom difficulties 

relating to literacy and were given the opportunity to engage in guided practice to analyze and 

pose solutions, they were able to write solutions that apply literacy PCK.  

Vocabulary and Comprehension PCK 

 Comprehension is one component of reading and is described as an active construction of 

meaning before, during, and after engaging with text (McLaughlin, 2012; National Reading 

Panel, 2000; Pardo, 2004; Rosenblatt, 1982). Engaging with text includes a transactional process 

by which meaning is continuously refined through interactions between the reader and text 

(Block & Pressley, 2007; Rosenblatt, 1982). Part of the transaction process for comprehension 

includes an awareness of word relationships and integration of meaning within the context of a 

particular piece of text (Beck, McKeown, & Kucan, 2013; Kucan, 2012; Rupley, Nichols, Mraz, 

& Blair, 2012).  In an elementary classroom, students and teachers may confront hundreds of 

words and a variety of text types over the course of a school year (Kucan, 2012). Numerous 

studies have linked vocabulary and comprehension together, finding the relationship to be 

somewhat like two sides of the same coin, comprehension requires the context that vocabulary 

brings and vocabulary requires the context that comprehension brings (Kucan, 2012; 

McLaughlin, 2012; National Reading Panel, 2000; Pardo, 2004).  Vocabulary is dependent upon 

context, while comprehension is analyzing the context while depending upon vocabulary. This 

relationship between the theoretical and conceptual knowledge of how words and comprehension 

are connected represents a specialized PCK.  Specifically, it is the connected nature of 

phonology (pronunciation), semantics (meaning), orthography (writing), morphology (word 



 41 

parts), and syntax (grammar) that allows words to convey meaning (Baumann, Ware, & 

Edwards, 2007; Beck et al., 2013; Graves, 2006; Kucan, 2012). A synthesis of research in 

vocabulary development draws conclusions that suggest vocabulary should be developed through 

varied experiences, in rich context, and through scaffolded teaching strategies (National Reading 

Panel, 2000). Furthermore, it has been suggested that when elementary teachers know how to 

leverage the PCK associated with vocabulary and comprehension, they are more likely to 

develop instructional plans that yield student learning (Blair, Rupley, & Nichols, 2007). 

 Since elementary teachers are expected to implement literacy skills across the curriculum, 

continuous learning that builds PCK in literacy should occur throughout the program of study. 

One way to accomplish continuous learning is to design shared learning experiences that assist 

preservice teachers toward increasing PCK in reading and writing as fundamentals of literacy 

preparation.  For example, L’Allier and Elish-Piper (2007) used an active reading process to 

engage preservice candidates in text in order to model how to engage readers in content area 

learning. In order to scaffold preservice teachers’ learning about pedagogy and content 

knowledge using literacy in content areas, the researchers treated the literacy methods textbook 

as an elementary teacher would treat a content area text. They implemented instruction that 

included different types of graphic organizers coupled with text connections, coding the text, and 

writing in a literacy methods course. L’Allier and Elish-Piper modeled using these strategies in 

order to provide the preservice teachers with two key elements: opportunity to learn the content 

and experience as a learner using methods for literacy. They found that the preservice teachers 

were able to interact meaningfully and gain knowledge about literacy strategies.  

 Modeling a robust application of PCK may yield opportunities for preservice teachers to 

learn about literacy teaching from faculty and peers. Guided practice in applying literacy PCK 
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also has potential in building the skill-set needed to implement literacy instruction in reading and 

across content areas. Furthermore, PCK relating to literacy may dynamically increase in an 

active learning culture, including experiencing literacy strategies through faculty modeling, 

guided opportunities, and active engagement for application (De Léon, 2010; Allier & Elish-

Piper, 2007; Risko, Vukelich, & Roskos, 2009).   

 Baumann, Ware, and Edwards (2007) conducted a yearlong formative research study to 

find out what the impact was of vocabulary instruction that involved rich experiences, scaffolded 

experiences, and a general playfulness for word consciousness. The formative study took place 

in a 5th grade classroom at a school with a low-income and ethnically diverse student population. 

Baumann, Ware, and Edwards administered a pre- and post-intervention assessment that 

consisted of the Expressive Vocabulary Test (Williams, 1997 in Baumann et al., 2007) and the 

Peabody Picture Vocabulary Test (Dunn & Dunn, 1997 in Baumann et al., 2007). After the pre-

intervention assessment was administered, Bauman, et al. partnered with the 5th grade teacher to 

create an active, engaging, and fun atmosphere for a variety of vocabulary experiences with the 

students. The post-intervention assessments showed growth in all students, but students that 

below average before the intervention benefitted at a greater rate than other students. Baumann, 

et al. (2007) concluded that when the teacher was able to design and implement an engaging mix 

of robust vocabulary experiences, students’ vocabularies could be enhanced.  

Technological Knowledge (TK) 

 Technological knowledge (TK) is identified as a knowledge bank that includes an 

understanding of all types of technology available in the classroom (Mishra & Koehler, 2006). 

TK encompasses knowledge of how to operate all types of technology ranging from a typical 

chalkboard to a complex smart board.  The specialized bank of TK is needed to accomplish ICT 
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based tasks, such as writing an email, using a spreadsheet, or creating a document. Complex 

technology needs may occur as a result of ICT, the Internet, and technology access in the 

classroom (Coiro et al., 2008; Lankshear & Knobel, 2011; Mishra & Koehler, 2006). The TK 

needed for teaching with these complex technologies includes fluency with computers, 

peripherals, programs, digital tools, the Internet, and web applications. Furthermore digital 

literacy is needed. Digital literacy describes a unique set of skills that increases ability to easily 

negotiate multimedia options to read and write, for example through the nonlinear reading paths, 

multimodal expressions, and social environments of both the Internet and ICT (Coiro et al., 

2008; Lankshear & Knobel, 2011; Leu et al., 2004).  Since Internet sites and digital tools are 

capable of evolution and transformation almost as quickly as they become available, digital 

literacy has been found to be an elusive and ever-changing skillset (Leu, 2000).  The need for 

attention to development of TK is apparent due to increased ICT and Internet use, computer 

stations, mobile digital devices, 1:1 technology initiatives, and Bring Your Own Device (BYOD) 

programs (Fritschi & Wolfe, 2012; Purcell et al., 2013). Most programs of teacher education 

include some sort of opportunity to gain knowledge about technology. However, approaches to 

providing opportunities to exercise TK in teacher education are inconsistent and vary widely 

among programs and institutions (Kay, 2006).  

 Kay (2006) conducted a review of refereed journal articles about technology and 

preservice teacher education. The review was conducted to answer the question of how 

preservice teacher education programs described and evaluated strategies used to incorporate 

technology into preservice teacher education (p. 385). The data were collected using articles that 

were published in refereed print or online journals and were focused on research studies of 

technology and preservice teacher education. A total of 60 journal articles were selected for 
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inclusion in the study. The articles were reviewed for analysis of research context, participants, 

and methods. Next, the articles were reviewed for evidence of any of these ten strategies: single 

technology course, mini-workshops, integration of technology in all courses, modeling how to 

use technology, use of multimedia, collaboration among preservice teachers and faculty, 

practicing technology in the field, focus on education faculty, focus on mentor teachers, and 

improving access to software, hardware, and supports. The articles were then analyzed for any 

reported changes in preservice teachers’ attitudes, ability, and/or use of technology (p. 385).  

Kay (2006) reported that no meta-analysis was conducted because of weaknesses in the data 

collections of the studies overall. Kay found that a number of approaches were used ranging 

from singular approaches to ones that combined elements of the ten strategies evidenced in the 

studies, yet there were no consistent systematic evaluations of the effectiveness of such choices. 

Therefore, Kay concluded that it was not yet possible to identify the best approach for 

implementing technology in preservice education. However, Kay indicated that studies of 

programs with combined strategies in technology appeared to best support increased use of 

technology in the classroom. A guiding model for teacher education programs was presented as 

implications from the analysis (p. 394). In the guiding model, Kay asserted that a combined 

approach that included adequate access to technology coupled with integration across 

workshops, single courses, and multimedia should be used in tandem with authentic tasks and 

modeling of technology integration. To accomplish that, professional learning experiences must 

be provided not only to preservice teachers, but also to faculty and mentor teachers. Kay further 

stressed that changes in attitudes and ability may lead to effective technology use, which was 

identified as the ultimate goal for preservice teacher education.  
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Technological Pedagogical Content Knowledge (TPACK) 

  TPACK is the combination of technology knowledge (TK) in the classroom with 

pedagogical content knowledge (PCK). Together, the blend of technological, pedagogical, and 

content knowledge (TPACK) has gained recognition as a framework for specialized knowledge 

in planning and implementation of instruction that demonstrates good teaching with technology 

(Chai, Koh, & Tsai, 2010; Harris, et al., 2010; Harris & Hofer, 2011; Mishra & Koehler, 2006; 

Mishra, 2012; Neiss, 2008, 2011; Swan & Hofer, 2011). As a framework for instruction, TPACK 

calls for the simultaneous intersection of three banks of knowledge in a “nuanced understanding 

of the complex relationships between technology, content, and pedagogy, and using this 

understanding to develop appropriate, context-specific strategies and representations” (Mishra & 

Koehler, 2006, p. 1029). Furthermore, using the TPACK framework has been described as a way 

to seek the critical space needed for seamless, effective, technology-integrated instruction 

(Mishra & Koehler, 2008).   

Full integration of TPACK should result in value-added technology-integration in which 

the technology becomes a background tool, not the significant star of an instructional episode 

(Niess, 2011). The implications for TPACK and preservice teacher education were characterized 

as a paradigm shift from traditional teaching to a new style that features technology as an 

integrated partner with content and pedagogical knowledge (Mishra & Koehler, 2008).  

TPACK Constructs  

 The TPACK framework design includes a blend of technological pedagogical and 

content knowledge (Koehler et al., 2014; Koehler & Mishra, 2005a; Mishra & Koehler, 2006; 

Niess, 2008; Niess, 2011). The framework integrates three robust types of knowledge that, 

together demonstrate appropriate, context-specific instruction (see Figure 1). 
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Figure 1. “TPACK Framework Knowledge Domains” (Mishra & Koehler, 2006) 

Mishra and Koehler (2006) advanced the PCK framework by adding the intersection of 

technological knowledge, or TK (teacher knowledge about technology integration). In all, seven 

constructs of knowledge coexist within the TPACK framework: TK (technological knowledge), 

PK (pedagogical knowledge), CK (content knowledge), TPK (technological pedagogical 

knowledge), PCK (pedagogical content knowledge), TCK (technological content knowledge), 

and TPACK (technological pedagogical content knowledge).  Table 1 further details the 

definitions of each domain according to Mishra and Koehler (2006). Context is relevant as the 

TPACK framework is situational: the type of technology, the pedagogical choices, and the 

content knowledge change according to the content domain, availability of technology, and goals 

of the instruction.  
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Table 1 

Descriptions of TPACK Domains  

TPACK Domain Description (Mishra and Koehler, 2006 in Schmidt, et al., 2009)  
Technology 
Knowledge (TK) 

Technology knowledge refers to the knowledge about various 
technologies, ranging from low-tech technologies such as pencil and 
paper to digital technologies such as the Internet, digital video, 
interactive whiteboards, and software programs 
 

Content Knowledge 
(CK) 

Content knowledge is the “knowledge about actual subject matter that 
is to be learned or taught” (p. 1026), Teachers must know about the 
various content they are going to teach and how the nature of 
knowledge is different for various content areas.  
 

Pedagogical 
Knowledge (PK) 

Pedagogical knowledge refers to the methods and processes of teaching 
and includes knowledge in classroom management, assessment, lesson 
plan development, and student learning.  
 

Pedagogical Content 
Knowledge (PCK) 

Pedagogical content knowledge refers to the content knowledge that 
deals with the teaching process (Shulman, 1986). Pedagogical content 
knowledge is different for various content areas, as it blends both 
content and pedagogy with the goal being to develop better teaching 
practices in the content areas.  
 

Technological Content 
Knowledge (TCK) 

Technological content knowledge refers to the knowledge of how 
technology can increase new representations for specific content. It 
suggests that teachers understand that, by using a specific technology,  
they can change the way learners practice and understand beliefs in a 
specific content area.  
 

Technological 
Pedagogical 
Knowledge (TPK) 

Technological pedagogical knowledge refers to the knowledge of how 
various technologies can be used in teaching, and to understanding that 
using technology may change the way teachers teach.  
 

Technological 
Pedagogical Content 
Knowledge (TPACK) 

Technological pedagogical content knowledge refers to the knowledge 
required by teachers for integrating technology into their teaching in 
any content area. Teachers have an intuitive understanding of the 
complex interplay between the three basic components of knowledge 
(CK, PK, TK) by teaching content using appropriate pedagogical 
methods and technologies.  
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Conceptualization of TPACK 

The TPACK framework is operational and was not designed as stationary knowledge 

(Mishra & Koehler, 2006). Instead of an inert theory, TPACK was built to capitalize on banks of 

teacher knowledge in application to teaching and technology in the classroom. Context is 

relevant as the TPACK framework is situational: the type of technology, the pedagogical 

choices, and the content knowledge change according to the content domain, availability of 

technology, and goals of the instruction. Approaches to conceptualization of TPACK have varied 

and included opportunities for application of TPACK through authentic experiences.  

Learning by Design.  How teachers plan for technology integration has received 

attention due to the challenging nature of moving beyond passive technology use into the realm 

of designing technology uses for learning purposes (Koehler & Mishra, 2005a, p. 95). In 

response, TPACK has been advanced as a framework for planning technology integrated 

instructional episodes (Mishra & Koehler, 2006). The Learning by Design strategy (LBD) was 

first introduced by Koehler and Mishra in answer to struggles in moving beyond passive use and 

into pedagogical application of technology tools and was considered a foundation for 

development of the TPACK framework (2005a). LBD borrowed from a design-based approach 

to problem solving. Instead of simply choosing technology to use for a lesson, teachers and 

professors engaged in authentic problem solving in a community of learners. The essence of the 

LBD approach is that the context of a lesson and content to be taught are considered before 

selecting technology. Once the learning needs are identified, then possibilities for technology 

integration can be entertained. Koehler and Mishra felt that this was a logical sequence to follow 

when teachers plan for instruction using technology.    
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Over the course of two years, Koehler and Mishra (2005a) built LBD through a problem-

based approach that capitalized on a constructivist atmosphere. The LBD experiment aimed to 

build a framework for integration of technology, one that would capitalize on the intersection of 

teacher knowledge, technology, and integration. Those who participated in the design experiment 

included experienced teachers in three different courses in an Educational Technology Master 

program. The course content was traditional in that it consisted of selected readings and response 

writings. However, the course was implemented in a workshop-like atmosphere, where problem-

based scenarios were solved collaboratively, and the design and evaluation of student-created 

artifacts too place in relation to the tasks. The readings were related to uses of educational 

technology and the collaborative problem for the course was the task of developing an online 

class. The online course task was considered authentic because it was a course to be taught the 

following year and would include students in the College of Education. The task of designing the 

online course led to the development of content lessons, websites, and presentation tools. As the 

groups progressed through the semester, the participants explored different types of technology, 

assessed digital tools for usefulness in the context of the online course, and evaluated the 

artifacts that were developed for use in the online course.   

Koehler and Mishra (2005a) also recruited faculty to participate in the design experiment 

along with the teachers. The faculty participants either led the courses or situated themselves 

within the classes to engage with the participants in the design experiments. The exercises using 

the LBD framework, such as developing content lessons, experimenting with different methods 

for audio feedback, or evaluating web-based tools for presentations, were intended to capitalize 

on transactions of teacher knowledge, technology, and integration. The technology learning was 

embedded in the experience, thereby offering the participants ways to naturally blend 
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technology, pedagogy, and content knowledge without privileging one domain above the other. 

Neither the instructors nor the faculty participants advocated for any particular technology usage, 

instead they encouraged engagement with design of the artifacts and remained open to 

experimentation with any type of technology that fit the purpose of the situation at hand.  The 

LBD planning strategy provided a natural venue for teachers to collaboratively explore and 

discuss solutions to instruction problems relating to technology integration. Within the process of 

solving the problem, teachers considered creative solutions that sometimes repurposed 

technology for specific learning outcomes.  

Koehler and Mishra (2005a) interviewed participants about their learning and focused 

primarily on three things: learning about technology (affordances and constraints, context, 

flexibility), learning about design (experiences, purpose, iterative nature, eclectic characteristics), 

and learning about learning (challenges, fun elements, active, context). The goal of the LBD 

experiment was to allow teachers to confront an authentic teaching situation and consider 

technology in new ways (Mishra & Koehler, 2005a, 2006). The researchers concluded that the 

learning by design framework was a fruitful process for encouraging teachers to learn how to 

blend three banks of teacher knowledge, but particularly the pedagogical knowledge associated 

with teaching, which far exceeds the simple acquisition of how-to-operate knowledge typically 

associated with instructional technology courses. Koehler and Mishra (2005a) wrote of their 

conclusions:  

The acquisition of skills approach does not address what we and others believe is a 
critical issue: that teachers need to develop pedagogical understandings if they are to 
integrate technology into their instructional practices in ways that will benefit students. 
Clearly, teacher change cannot be achieved merely through direct instruction. It requires 
teachers to experience, as learners, the kinds of novel learning environments that one can 
facilitate and enhance learning through the appropriate use of technology (Salomon, 
1998). The Learning by Design approach requires teachers to navigate the necessarily 
complex interplay between tools, artifacts, individuals, and contexts. This allows teachers 
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to explore the ill-structured domain of educational technology and develop flexible ways 
of thinking about technology design and learning, and thus develop technological 
pedagogical content knowledge. (p. 99)  
 
Deep-Play. The Deep-Play strategy (DP) is another approach that was advanced for 

planning using TPACK. Koehler, Mishra, Bouck, DeSchryver, Kereluik, and Shin (2011) 

defined DP as “an engagement with rich problems of pedagogy, technology, content and their 

inter-relationships” (p. 154). Developed as a way to stir creativity, DP draws on the LBD 

framework to capitalize on the attributes of play as voluntary, fun, engaging, imaginative, and 

social behaviors.  Koehler, et al. asserted that teachers are constantly faced with new kinds of 

technology that may be overwhelming as they attempt to negotiate affordances and constraints of 

digital tools in the classroom. In order to exploit these rapid changes and provide a way for 

teachers to learn how to redesign technologies to meet the needs of their particular teaching 

context, research was conducted to advance LBD through a risk-free, DP environment. Koehler 

et al. further articulated their definition of deep-play as, “Deep-play is creative, seeking to 

construct new ways of seeing the world, and new approaches to using technology” (p. 154).  

The idea was for the participants to be engaged in DP while being encouraged to play 

spontaneously with technology in a relaxed, risk-free atmosphere. Koehler and the deep-play 

research team implemented DP in master’s level courses for participants enrolled in a Masters of 

Education Technology program. Based on the success of DP in those courses, the research team 

conducted a study to determine if engagement in DP encourages development of TPACK 

(Koehler et al., 2011). The study took place over two summers and the forty-six participants 

were in-service teachers enrolled in a summer course on technology and teaching. The course 

was a hybrid course, with two week of face-to-face instruction and four weeks of online 

instruction.  



 52 

Throughout the summer courses, content and pedagogy were important in the DP 

approach and participants spent time in small complex, authentic problems and DP assignments, 

such as micro-design projects (Koehler et al., 2011). Micro-design projects were used by course 

instructors to build thinking about design, perception, and creativity. Micro-design projects 

included technology use with digital cameras, web tools, and stop-motion animation. For 

example, one micro-design project participants engaged in was the Veja du Activity by taking 

photographs of familiar objects with the purpose of making them look strange. By playing with 

technology, teachers were able to build confidence in constructing creative solutions. Following 

the micro-design projects were macro-design projects. These projects were designed to thread 

together the technology, content knowledge, and pedagogy of the TPACK framework. Finally, 

the participants engaged in reflection using the TPACK framework as a way to address a 

problem, plan a solution, and share it with others. This process was called reflecting on the total 

PACKage.  

The Survey of Teacher’s Knowledge of Teaching and Technology (Schmidt et al., 2010) 

was administered at the beginning and ending of the course. Results suggested that the 

participants understanding of teaching and technology increased as a result of the DP 

experiences. Furthermore, participants imagined new ways of seeing the world, including 

playing with different tools in order to develop creative technological and pedagogical solutions 

to teach content. Within the DP experience, teachers were encouraged to take their time, explore, 

and try out pedagogical choices that inter-mingle multiple disciplines with creative use of 21st 

century tools (Koehler & Mishra, 2005a).   

Learning Activity Types. Building on the work of Yinger (1979), who described the 

mental process of planning as “the major tool by which teachers manipulate the environments 
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that later shape and control their own behavior” (p. 164), Harris and Hofer (2009) advanced a 

TPACK planning model that capitalized on content knowledge, pedagogical decisions, and 

affordances and constraints of available technology. Harris and Hofer (2009) proposed Learning 

Activity Types (LAT), a TPACK model linked to teacher planning through academic domains, 

such as mathematics, science, social studies, and literacy. LAT were developed as domain-

specific activities that build structure by relating what students will do in the learning episode 

with suggested forms of technology appropriate to the specific task (Harris & Hofer, 2009; 

Harris et al., 2009). The LAT planning model features five basic steps in decision making related 

to TPACK planning: choose learning goals, make practical pedagogical decisions, select and 

sequence activity types, select formative and summative assessments, and select tools and 

resources that will best fit the learning experience. The LAT are organized into matrices 

displayed as knowledge building and knowledge expression and free to use via the Activity 

Types Wiki (http://activitytypes.wmwikis.net). The LAT matrices serve as a menu of resources 

for teachers in planning learning activities.  

 Harris and Hofer (2011) conducted a descriptive study to examine social studies teachers’ 

TPACK in instructional planning. The study was conducted with seven social studies teachers in 

a web-based curriculum development project over a five-month period. The participants also 

engaged in TPACK professional learning that included LAT. Data were collected from three 

sources: in-depth interviews, unit plans, and reflections on planning and technology integration 

that were analyzed qualitatively, and interpreted. Harris and Hofer concluded that using the LAT 

contributed to participants’ TPACK learning. Overall, findings supported growth in the different 

domains of TPACK as well as building the participants’ knowledge about the affordances and 

constraints of different technologies for their particular academic discipline.  Since the study was 
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on a small scale, the researchers recommended that LAT be vetted in different ways to determine 

how its use impacts TPACK learning and teachers’ planning.  

Measurement of TPACK  

Research about TPACK learning and how to measure growth continues to evolve. Some 

confusion exists in exactly what is and how to measure TPACK learning (Abbitt, 2011; 

Brantley-Dias & Ertmer, 2013; Graham, 2011; Shinas, Yilmaz-Ozden, Mouza, Karchmer-Klein, 

& Glutting, 2013; Vogt, Fisser, Roblin, Tondeur, van Braak, 2013).  According to a review of 

TPACK instruments by Abbitt (2011), a common thread in measuring TPACK learning appears 

to be a lack of clarity between teachers’ self-reported skills and knowledge in each of the seven 

constructs. Essentially, questions exist about how TPACK looks in the abstract and in 

application. TPACK learning remains challenging to pin down and has been described as 

elusive, difficult to capture, and hard to define (Abbitt, 2011; Brantley-Dias & Ertmer, 2013; 

Graham, 2011; Shinas et al., 2013).   Typical examples of instruments researchers have used to 

measure TPACK include surveys/questionnaires, observations during design sessions, and 

observation of teaching.   

Surveys/Questionnaires. The designers of the TPACK framework, Mishra and Koehler 

(2005b), attempted to quantify TPACK in teachers’ perceptions of time, effort, and learning in 

an online course environment. In order to measure how TPACK fit into the teachers’ 

perceptions, Mishra and Koehler designed a survey that included 33 items to be rated on a 7-

point Likert scale. The survey items included opportunities for the participants to rate their 

interactions and dialogues in terms of frequency and thought about technology, pedagogy, and 

content knowledge. The survey was administered four times during a semester. Mishra and 

Koehler found that TPACK perceptions increased across time within the semester. However, the 
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survey was not applicable beyond the course for which it was written, it was designed for that 

specific context. Since TPACK itself is contextual and the survey fits that particular course, it is 

likely not applicable for general use in measuring TPACK (Mishra & Koehler, 2005b).  

Another TPACK survey was developed to measure how teachers rate their own 

understandings of TPACK, which included ways K-12 online teachers conceptualized TPACK 

(Archambault & Crippen, 2009). Archambault and Crippen referred to their survey as, “a 

beginning to beginning approach to measuring and defining TPACK among an ever-increasing 

number of K-12 online teachers” (p. para. 1).  The survey was designed as a 5-point Likert-type 

scale, specifically, 1 = Poor and 5 = Excellent. TPACK domains were used as categories with 

three-four items in each category. The definitions of the TPACK domains used in the survey 

were drawn from the research of Koehler and Mishra (2005a) and Shulman (1996). In order to 

test for construct validity of the TPACK domains, the survey was piloted with K-12 online 

teachers working in a virtual school environment. The construct validity was tested using a 

think-aloud process whereby respondents think aloud their own reasoning while answering the 

survey questions. The results of the think-aloud pilot indicated that the respondents were 

confused by some of the questions. Archimbault and Crippen attributed that confusion to the 

respondents’ thinking about content knowledge and pedagogy as one domain rather than two 

distinct domains. However, the survey was considered reliable because from participant to 

participant, the interpretations of the items were consistent.  Cronbach’s alpha coefficient was 

calculated and found to be acceptable for internal consistency.  The survey was then piloted with 

596 K-12 online teachers.  Descriptive statistics and correlations for each TPACK domain were 

reported along with some confusion over the relationship between pedagogy and content, 

specifically, PCK. In view of those results, Archambault and Crippen (2009) discussed the 
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vagueness of separating content knowledge and pedagogical content knowledge into a category. 

Conclusions were drawn about the haziness of attempting to measure something that is difficult 

to define as a separate category, such as PCK. Furthermore, Archambault and Crippen question 

adding technology to Shulman’s original identification of PCK (1986) and asserted the following 

conclusion about it, “Although TPACK makes practical sense and does offer a useful 

organizational structure, adding the element of technology to Shulman’s (1986) notion of 

pedagogical content knowledge befuddles an already complex model (p. 83). Furthermore, 

Archambault and Crippen concluded that they were not able to “empirically validate the 

framework” (p. 83). As a result, further study of the TPACK framework was recommended, 

including how it can be conceptualized for validation.  

Schmidt, Baran, Thompson, Mishra, Koehler, and Shin (2009) wanted to extend the work 

of Koehler and Mishra (2005a) and Archambault and Crippen (2009). To do so, the Survey of 

Preservice Teachers’ Knowledge of Teaching and Technology was designed. Schmidt et al. 

(2009) conducted a study to develop and validate an instrument to measure TPACK through 

preservice teachers’ self-report of technological, pedagogical, and content knowledge. The 

survey was designed for use in elementary preservice education, and included the measurement 

of TPACK across domains commonly taught in elementary schools (literacy, math, science, and 

social studies). To begin, Schmidt et al. reviewed current literature on TPACK and reviewed 

scientifically based instruments used to evaluate teachers’ use of technology and related factors 

(Davis & Thompson, 2005 in Schmidt et al., 2009 p. 126). Specifically, Schmidt, et al. wanted to 

build on the survey created by Koehler and Mishra (2005a) to measure TPACK for a specific 

course in a specific academic domain and extend the work of Archambault and Crippen (2009) 

by triangulating survey methods and “developing a more robust survey that extends to general 
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contexts, multiple content areas, and multiple approaches of professional development” (p. 128). 

Furthermore, the development of the instrument was built upon the belief that effective 

technology integration is contextual and should be specific to different academic content, 

therefore Schmidt et al. wanted to design an instrument that could measure TPACK across 

multiple academic domains (2009).  

Forty-four survey items were initially written and evaluated for content validity by three 

well-known TPACK experts who were not identified in the literature (Schmidt, et al., 2009). 

Each expert rated the items on a 10-point scale to indicate the extent to which each question 

measured the TPACK domains (1 being to the least extent and 10 being to the most extent). The 

TPACK experts also included comments and suggestions for revision of the questions, and in 

some cases, included potential questions in their feedback to the research team. Schmidt, et al. 

took into account the expert suggestions, made adjustments on existing items, and added 

questions to the original items, which resulted in a 75-item survey. The survey was then tested 

for construct validity and reliability.  

In order to test the survey, Schmidt, et al. administered it online to a group of elementary, 

early childhood, and other majors. The initial administration resulted in 124 respondents, of 

which the majority of responses were from elementary education majors. In order to calculate the 

validity and reliability of the survey instrument, quantitative research methods were used and the 

TPACK domains were assessed using Cronbach’s alpha measure of internal consistency.  Since 

the original survey was 75 items and the sample size was so small, construct validity was tested 

on each area of TPACK knowledge (TK, CK, PK, PCK, TCK, and TPK), rather than the whole 

instrument. Factor analysis was conducted and the research team applied the Kaiser-Gutterman 

rule: “factors with Eigen values greater than 1 should be accepted to identify a number of factors 
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and their constitution based on the data analysis,” (p. 131). Reliability statistics revealed that 

there were questionable items were on the survey and further examination was warranted. After 

examining the individual items in terms of measuring the assigned TPACK construct, 28 items 

were dropped from the survey. The 28 dropped items were spread across the sevenTPACK 

knowledge domain. Once these 28 items were removed from the survey, the remaining 47 items 

were reanalyzed for construct validity. The survey designers found that the Survey of Preservice 

Teachers Knowledge of Teaching and Technology (Schmidt et al., 2009) was a valid and reliable 

instrument for measurement of preservice teachers’ self-reports of TPACK and its domains (TK, 

CK, PK, PCK, TCK, and TPK). Schmidt et al. planned to use the survey to develop a 

longitudinal study of how preservice teachers use TPACK from their teacher education into the 

beginning years of teaching, furthermore, the research team planned to use the survey at different 

points in teacher education programs in order to gain information about events and experiences 

that lead to changes in TPACK development.  

Other researchers have used the Survey of Preservice Teachers’ Knowledge of Teaching 

and Technology (Schmidt et al., 2009) to study TPACK. Chai, Koh, and Tsai (2010) examined 

how technical, pedagogical, and content knowledge are synthesized in preservice teachers 

enrolled in an instructional technology course.  To find out how the three banks of knowledge 

grew, Chai, Koh, and Tsai measured the effectiveness of the instructional technology course in 

building preservice teachers’ TPACK. A pre- and post-intervention survey was administered to 

889 preservice secondary teachers. The Survey of Preservice Teachers Knowledge of Teaching 

and Technology (Schmidt et al., 2009) was administered online during the first and last weeks of 

the semester. The instructional technology course did not focus on any particular area of content, 

since the preservice teachers were secondary; they were encouraged to reference academic 
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content according to their major. The pre and post-intervention data suggested that some growth 

took place over the course of the semester. In particular, a stepwise regression analysis suggested 

that content knowledge was foundational for teachers to draw up in building TPACK learning. 

In order to delve deeper into the domains that make up TPACK, and specifically into how 

TPACK domains were defined, conceptualized, and applied, Shinas, Mouza, Karchmer-Klein, 

and Glutting (2013) conducted a study using the Survey of Preservice Teachers’ Knowledge of 

Teaching and Technology. The survey was used as a reflective instrument to reveal preservice 

teachers’ awareness and application of TPACK. Shinas et al. administered the survey to 365 

preservice teachers enrolled in a university in the mid-Atlantic region of the United States. At the 

time of the survey administration, the preservice teachers participated in an instructional 

technology course while simultaneously enrolled in methods courses to learn content knowledge 

and pedagogy. The participants answered the Likert-scale items and open-ended questions about 

TPACK. Shinas, et al. analyzed the data using Crohnbach’s coefficient alpha for the items and 

found them to be acceptable for internal consistency of the instrument. Next, an exploratory 

factor-analysis (EFA) was conducted to examine the domains of TPACK and compare to the 

Likert-scale items on the survey. After analyzing the exploratory factor-analysis data, Shinas et 

al. (2013) concluded that the domains of TPACK were not conceptually neat, easily identified, 

nor clearly understood. The data analysis revealed that preservice teachers might experience 

difficulty defining, conceptualizing, and applying several of the TPACK domains. Shinas et al. 

(2009) concluded that more work is needed to build clarity in the conceptualization, definition, 

and application of TPACK domains within preservice teacher education.  
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 TPACK Research  

 The TPACK framework has been referred to as the conceptualization of the knowledge 

that teachers need to plan and implement effective instruction using technology (Koehler & 

Mishra, 2005; Mishra & Koehler, 2006; Koehler & Mishra, 2008).  In order to identify the 

conceptual understandings and application of TPACK in current research studies, Vogt, Fisser, 

Roblin, Tondeur, & van Braak (2012) conducted a study using a systematic literature review of 

55 recently published articles and one book review. To begin the systematic search, four 

scientific databases were identified: Education Resources Information Center (ERIC), Web of 

Science, Scopus, and PsychINFO. Since the goal of the study was to achieve an overview of the 

current state of TPACK theory and applications, the search was confined to publications between 

2005-2011. The research team limited the search to articles published between 2005 and 2011 ad 

initially found 243 articles that referenced TPACK. Evidence of direct contributions, 

advancement of understanding, and development of teacher or student TPACK further sifted the 

articles. Articles were then vetted according to Gough’s (cited in Vogt et al., 2012) quality 

criteria: Consistency of research questions/purposes, data collection procedures/instruments, and 

data analysis procedures/instruments. Based on these criteria, 55 articles remained for further 

analysis.  

Vogt et al. (2013) found that “TPACK is a very complex topic that causes scholarly 

debate” (p. 119). Furthermore, the research team concluded that the studies revealed TPACK 

was conceptualized as single and intersected knowledge domains. For example, the domain of 

PCK was considered as a knowledge domain on its own and capable of conceptualization by 

itself. Conversely, TPCK, without the A, might be considered as a knowledge domain on its own 

as well. However, adding the A, TPACK, signifies that the conceptualization relied on the 
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intersection of the three domains. Furthermore, the domain of TK was viewed as “unconditional 

to TPACK” (p. 119).  Vogt et al. asserted that TPK was impacted by the merge of societal 

changes in technology use with curriculum for teaching. Furthermore, TPK was identified as a 

long-standing element in classrooms, but digital technology choices created a vigorous change 

process that continuously impacts application. The study also results in the assertion the TPACK 

was a scholarly debate that remained in the academic realm. Application of TPACK to practical 

use was found to be most appropriate for preservice teacher education. Based on the results of 

the systematic literature review, Vogt et al. (2012) recommended that TPACK research explore 

various academic domains and TPACK knowledge in order to further clarify how it can be 

applied using the context of the domain.  Second, they recommended that researchers investigate 

TPACK’s relationship to teachers’ practical knowledge of the craft of teaching, perceptions and 

beliefs. Third, they recommended that researchers strive for better understanding of how to 

assess TPACK across various domains.   

Multiliteracies  

Multimodality 

 Multiliteracies are a strand of literacy that includes multimodal elements as a way to 

communicate meaning. Multimodal elements associated with multiliteracies have been identified 

as linguistic, visual, audio, gestural, spatial, tactile, written, and combinations of any those 

(Kalantzis & Cope, 2012). Multimodal ways of communicating have existed for some time, but 

multimodal communication increased in the broadest terms through technological means (Coiro, 

2003; Gee, 2010; Kalantzis et al., 2010; Kalantzis & Cope, 2012; Kress, 2000; Kress, 2003; 

Kress, 2009; Leu et al., 2004). Technology opened the portals for an unlimited number of design 

choices from adding a soundtrack to an artifact to creating a logo that represents an idea. The 
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design of something is part of multimodal communication and in multiliteracies theory, that 

design is critical (Gee, 2010; Kalantzis et al., 2010; Kalantzis & Cope, 2012; Kress, 2000; Kress, 

2003; Kress, 2009; Leu et al., 2004). Classroom applications of multimodal text, such as 

podcasts, video clips, blogs, or webpages, incorporate students’ abilities to navigate the design 

processes and make choices about communication of messages (Hesterman, 2013).   

Blending linguistic, visual, audio, gestural, tactile, written, and spatial modes constitutes 

new ways to construct and consume meaning. Building comprehension from written text is a 

transactional process; the building of meaning from multiliteracies also relies on a transaction of 

meaning (Kalantzis et al., 2010; Rosenblatt, 1982). Transaction of meaning in multimodal 

communication can take place through semiotic processes. Semiotics is the work of 

communication through symbol and signs that include multimodal elements (Gardiner, 

Cumming-Potvin, & Hesterman, 2013). Kress (2009) described semiotics as the work of 

communication and involved the construction and consumption of meaning through signs and 

symbols. Signs, symbols, gestures, and images can be traced back through multiple cultures and 

disciplines. Building meaning from signs and symbols included creation and interpretation of 

gestures, images, graphics, writing, and encompassed the intent of the sign maker and interpreter. 

Signs, according to Kress (2009), are shared within cultures and follow three important 

principles, “(1) that signs are motivated conjunctions of form and meaning; that conjunction is 

based on (2) the interest of the sign-maker; using (3) culturally available resources” (Kress, 

2009, p. 10). A transactional give-and-take of meaning occurred when signs and symbols are 

exchanged; thus meaning involves the intent of the meaning maker, the consumer and the 

cultural context (Kress, 2003; 2009). Technology offered new ways to exchange signs, symbols, 

images, gestures, and writing. These new ways resulted in exploration of multiliteracies for 
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communication of meaning, such as interpretation of images on a viewed screen, interchange of 

messages on social networking sites, and new forms of text embedded in gaming, digital books, 

films, and all types of graphic images  (Al-Huzza & Lucking, 2011; Karchmer, 2001; Kress & 

van Leeuwen, 2006).   

Angay-Crowder, Choi, and Yi (2013) found that using multiliteracies pedagogy 

(Kalantzis & Cope, 2012) with adolescent youth inspired new ways of making meaning through 

creativity with digital storytelling. Angay-Crowder, Choi, and Yi volunteered to teach a course 

as part of a summer curriculum for Latin youth. Through teaching the course and including 

digital story-telling, they wanted to find out how to use the four components of a multiliteracies 

pedagogy to encourage participants to create digital stories with multimodal elements that carried 

meaning. Angay-Crowder, Choi, and Yi explored the use of situated practice, overt instruction, 

critical framing, and transformed practice. Twelve participants enrolled in the course, all were 

from a Latin heritage. During the first few weeks of the course, Angay-Crowder, Choi, and Yi 

explicitly taught the class and designed experiences using situated practice and overt instruction. 

Together with the students they brainstormed ideas for digital stories and started conversations to 

uncover areas of interest, including social issues, environmental concerns, cultural identities, and 

a range of personal hobby interests. They provided scaffolded instruction to model how to create 

a digital story, and then provided guidance as participants began to take on responsibilities in 

creating their own stories. A wiki space was developed for all to share their work-in-progress and 

digital resources. In the following weeks, Angay-Crowder, Choi, and Yi moved the participants 

from situated practice and overt instruction into critical framing and transformed practice. The 

instructors used critical framing and transformed practice to encourage participants to include 

multimodal elements in their digital stories, then spent several sessions asking them to critically 
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analyze choices in their digital story. For example, the instructors questioned participants and 

encouraged reflection on the types of language and slang chosen, styles of music embedded, 

meaning of graphics used, types of fonts selected, and other design choices.  Finally, the digital 

stories were shared with one another in a presentation style forum. The instructors used question 

stems as a scaffold to support participants’ comments to one another. At the conclusion of the 

course, Angay-Crowder, Choi, and Yi asserted that engagement in tasks designed with 

multiliteracies pedagogy helped participants to tap into new digital resources and reframe ideas 

about literacy and cultural identity.   

King, Schneider, Kozdras, Minick, Welsh, Brindley, Feger, and Kirby (2013) conducted 

a study to answer a question about how preservice teachers reframe literacy in the context of 

multimodal choices, specifically, “What happens when multimedia technologies and literacies 

are integrated into teacher education? (p. 15). The study took place in a preservice teacher 

program during a community-based field experience. The participants were 140 preservice 

teachers and 100 elementary students. The preservice teachers were enrolled in a literacy 

methods course. Prior to making the first visit in the field, the preservice teachers participated in 

several class sessions for the literacy methods course. During the sessions, the professors and 

graduate students working on the research team modeled a variety of literacy strategies and 

discussed how to guide the elementary students in combining literacy and multimedia. The 

preservice teachers were assigned a project to carry out in the field: teams of preservice teachers 

and elementary students would create a multimedia presentation about content they were 

learning.  

The preservice teachers were charged with making the multimedia project attainable for 

their elementary students, meaning that they had to take on the dual role of learner and teacher. 
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Data were collected through a variety of field notes, observations, presentations, and digital 

products, then analyzed using a constant comparative method. In all, seven themes emerged from 

the data, all relating to technology as a tool with room for success and challenges. King et al. 

(2013) found that when preservice teachers were asked to integrate literacy and multimedia 

success included the preservice teachers learning to scaffold technology instruction for their 

elementary students. Sometimes the challenges were beyond the control of the group, such as 

Internet or technology access difficulties. Other challenges were from the participants themselves 

in learning how to negotiate the integration of literacy and multimedia so that engagement is 

high. From the study, King et al. (2013) concluded that preservice teachers’ efforts in this area 

should be scaffolded using a model, guide, and apply method.  

 Multiplicity  

 Multiplicity refers to two things: the diverse selection of text forms that are available as a 

result of a shift away from traditional printed text and elements that carry cultural meaning 

(Kalantzis & Cope, 2012). Essentially, multiplicity includes text forms that are culturally and 

linguistically diverse and designed using multimodal elements. Furthermore, creation and 

communication of meaning uses a multiplicity of signs, symbols, and other multimodal elements 

that carry meaning. With or without language support, colors, shapes, sizes, and objects may 

indicate cultural or linguistic diversity in a designed piece. Multiplicity in this way is closely 

related to semiotics, but carries a strong cultural meaning (Kalantzis & Cope, 2012, p. 185).  

Chapter Summary 

 Technology has changed the way people are able to read, write, and communicate. As a 

result, a new strand of literacy, multiliteracies, capitalizes on the availability of many multimodal 

communication choices. Multiliteracies may be present in any academic domain and include a 
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variety of multimodalities and text types. All preservice teachers are entering the profession at a 

time when rich opportunities exist for teachers of any academic domain to utilize strategies for 

teaching effectively with technology. However, elementary preservice teachers also learn to 

regularly integrate literacy strategies across the curriculum and into social studies, math, and 

science.  

As elementary preservice teachers learn the pedagogy and content knowledge of literacy, 

technology integration that is specific to literacy development across the curriculum should also 

occur.  In order to learn to teach effectively with technology, a specialized conceptual knowledge 

of technology, pedagogy, and content knowledge, called TPACK, should be acquired. The 

TPACK framework was developed and suggested as a way to conceptualize effective teaching 

using technology. However, the TPACK framework and its seven constructs were considered 

‘messy’ in a number of studies that attempted to identify and measure them. As of this study, the 

seven TPACK constructs continue to be vetted as identifiable and measurable concepts, and no 

single approach has been validated ‘the one’ that is efficient in yielding TPACK learning, 

especially in literacy. In fact, since TPACK itself is contextual, identifying a single one-size-fits-

all approach may represent a challenge to interested researchers. In this study, I investigated how 

the context of elementary preservice teacher education might benefit from a contextualized 

approach to TPACK learning. Since elementary teachers are responsible for literacy applications 

across the curriculum, contextualizing TPACK for elementary teaching would include all 

academic domains. In order to contextualize TPACK learning to the academic domains relating 

to elementary education, multiliteracies pedagogy was used in a workshop environment to 

provide opportunities for preservice teachers to develop the conceptual knowledge of TPACK 

using reading and content literacy strategies. Several approaches for developing TPACK 
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knowledge have been suggested by researchers, hence my selection of LAT, DP, and LBD as 

strategies for use with preservice teachers.  

TPACK and multiliteracies pedagogy were thrust into the research spotlight about the 

same time within the past two decades. However, multiliteracies remained a largely theoretical 

entity with a lack of studies to test out the efficacy of using it as an approach in teaching. On the 

contrary, the TPACK framework has benefitted from interest and research efforts, although 

several researchers of these efforts have identified weak research attempts and lack of 

cohesiveness about the distinctions of the TPACK constructs or how they can be formatively 

applied across programs of teacher education. In my quest to find related research literature, I did 

not find any studies that used the multiliteracies pedagogy in combination with researched 

approaches for building the conceptual knowledge of TPACK. Hence, my study is unique in this 

area of research. I used the four multiliteracies pedagogies (situated practice, overt instruction, 

critical framing, and transformed practice) along with three recognized TPACK approaches 

(learning by design, deep-play, and learning activity types) to attempt to build the conceptual 

knowledge needed to teach effectively with technology in an elementary classroom. While my 

attempts to find this type of approach in other students revealed nothing, these types of studies 

may exist or perhaps be in progress. However, I believe that the Multiliteracies Workshop Model 

is distinctive in its approach to learning about teaching and technology.  
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CHAPTER III: 

METHODOLOGY 

Introduction 

 The possibility of understanding how teachers increase learning relating to technological 

pedagogical content knowledge (TPACK) generated wide interest in the field of teacher 

education. Research efforts suggested that preservice teacher education represented a fertile area 

for investigation of TPACK learning (Ajayi, 2011; Kay, 2006; Niess, 2011; Ottenbreit, 

Glazewski, Newby, & Ertmer, 2010). For this reason, the purpose of the study was to appraise 

the impact of a multiliteracies workshop on the TPACK learning of elementary preservice 

teachers. Specifically, the study investigated the differences in TPACK learning between 

elementary preservice teachers who participated in a multiliteracies workshop (MW) and those 

who did not participate in a MW. The MW integrated learning activity types (LAT), deep play 

(DP), and learning by design (LBD) with the four learning experiences associated with 

multiliteracies pedagogy: situated practice, overt instruction, critical framing, and transformed 

practice (Cole & Pullen, 2010; Harris & Hofer, 2009; Kalantzis & Cope, 2012; New London 

Group, 2000).   

Research Questions 

 The overarching research question for this study was how did participation in a 

multiliteracies workshop impact TPACK learning in elementary preservice teachers? Additional 

questions for this study were as follows: 
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1. To what extent did technological, pedagogical, and content knowledge learning 

differ between the comparison groups; 

2. What patterns exist in the experiences of the comparison groups; and 

3. What parallels exist between the empirical findings on technological, 

pedagogical, and content knowledge learning and the experiential patterns in the 

comparison groups?  

In order to identify differences in TPACK learning between the comparison groups, I 

used a mixed methods design to collect different data that offered complementary views of 

TPACK learning. Utilizing a mixed methods design afforded the ability to investigate statistical 

changes in the quantitative data, search for patterns in the qualitative data, and combine the 

quantitative and qualitative results into a merged set of results. The merged set of results was 

analyzed and interpreted for a more complete understanding of the impact of participation in a 

MW on TPACK learning. To accomplish this, a convergent parallel research design was used 

(Creswell & Plano Clark, 2011). The convergent parallel research design consisted of four main 

steps: 1) designed and collected quantitative and qualitative data, 2) independently analyzed both 

sets of data, 3) merged the two sets of results, and finally, 4) analyzed and interpreted the merged 

results (see Figure 3).  The convergent parallel design represented an efficient mixed methods 

design choice that suited the study in terms of the time frame (one phase data collection) and 

purposes (to gain a broad picture of the impact of participation in a MW on TPACK learning). It 

capitalized on the pragmatist worldview, offering an emphasis on the interpretation of the 

merged results rather than the yield of any particular method. Moreover, the pragmatist 

worldview is commonly associated with mixed methods research by placing importance on the 

research question and merged quantitative and qualitative results in a single study (Creswell & 
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Plano Clark, 2011).  The study took place over an eight-week period and included a six-week 

multiliteracies workshop experience for one of the comparison groups. The timeline for the study 

appears in Table 2.  

Table 2 

Timeline for Study  

Week Activity 
One  Random Assignment of Preservice Teachers to Group A (Control) and Group 

B (MW Workshop)  
Administered Survey of Preservice Teachers’ Knowledge of Teaching and 
Technology (Schmidt et al., 2009) 
 

Two Analyzed survey results and choose six participants from each group for 
qualitative data collection  
MW Workshop Session One 
 

Three MW Workshop Session Two  
 

Four MW Workshop Session Three 
 

Five  MW Workshop Session Four 
 

Six  MW Workshop Session Five 
Observed selected participants in practicum setting, took field notes 
 

Seven MW Workshop Session Six 
Observed selected participants in practicum setting, took field notes 
 

Eight Administered Survey of Preservice Teachers’ Knowledge of Teaching and 
Technology (Schmidt et al., 2009) 
Conducted focus group interviews  

 

Multiliteracies Workshop Model 

 The Multiliteracies Workshop is a researcher-designed model intended to be integrated 

with methods courses and practicum in preservice teacher education (see Figure 2). 

Multiliteracies theory asserted that traditional modes of literacy that capitalize on the alphabet 

are necessary, but the world of communication is undergoing change due to technological 
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innovations. Multiliteracies theory also suggested that when literacy is singularly tied to the 

alphabetic code, capabilities for multimodal communications are hindered (Kalantzis & Cope, 

2012; Kalantzis & Cope, 2004; Leu, Kinzer, Coiro, & Cammack, 2004; New London Group, 

2000). Moreover, the question of how to integrate authentic experiences with technology into 

teacher education was raised (Ajayi, 2011; Al-Hazza & Lucking, 2012; Kay, 2006).  

 

 

 

 

 

 

 

 

 

   

Figure 2.  “Multiliteracies Workshop Model” 

The configuration of the MW model illustrates the different components. The MW model 

is intended to be recursive; hence the double headed arrows between the workshop elements, 

methods courses, and practicum. As participants gained exposure to technological, pedagogical, 

and content knowledge associated with multiliteracies, knowledge flowed back and forth 

between the components so that experiences were fashioned in an integrated manner.  

In an attempt to shed light on potential solutions to the question of how to impact 

preservice teachers’ TPACK learning, the MW was integrated with methods courses and 
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practicum in elementary preservice teacher education. The methods courses engaged preservice 

teachers in theory and application relating to teaching reading, language arts, and children’s 

literature while the practicum offered the opportunity to apply learning to teaching opportunities. 

The MW sessions were designed to offer preservice teachers participatory experiences with 

combinations of multiliteracies that included multimodal attributes using audio, gestural, spatial, 

linguistic, written, tactile, and visual means along with text choices representing a range of 

content topics (Kalantzis & Cope, 2012). Participatory experiences were created using the four 

types of multiliteracies pedagogy: situated practice, overt instruction, critical framing, and 

transformed practice (Cole & Pullen, 2010; Kalantzis & Cope, 2012; Kalantzis & Cope, 2004; 

New London Group, 2000; van Haren, 2008).  

The MW took place in tandem with preservice teachers’ reading, children’s literature, 

and language arts methods courses and implemented during the practicum course. The 

overarching objective was to use multiliteracies pedagogy to capitalize on a participatory culture 

and facilitate extended opportunities for preservice teachers to use technological pedagogical 

content knowledge (TPACK). Theory and application relating to the traditional modes of 

alphabet-based literacy were developed during methods courses.  Utilizing an experimental 

research design, participants were randomly assigned in Group A: Practicum or Group B: MW. 

Participants in Group A attended practicum three days per week. The Participants in Group B, 

attended practicum two days per week and the MW in lieu of one day per week in practicum. 

Multiliteracies Workshop sessions developed theory and application relating to multiliteracies in 

an effort to impact preservice teachers’ TK, PK, CK, PCK, TCK, and TPK. The four types of 

multiliteracies pedagogy were used intentionally, but flexibly throughout the workshop sessions 



 73 

(Cazden et al., 1996; Kalantzis & Cope, 2012; New London Group, 2000). Preservice teachers 

applied multiliteracies through LBD, LAT, and DP opportunities in the MW.  

Research Context  

 For this study, the MW was implemented during the literacy methods block of 

elementary preservice teacher education. At the institution where the study took place, 

elementary preservice teachers at the undergraduate level select a major from two tracks: early 

childhood/elementary education or collaborative/elementary education. The early 

childhood/elementary education majors are prepared to teach in a pre-kindergarten level through 

sixth grade. The collaborative/elementary education majors are prepared to teach in kindergarten 

through sixth grade collaborative and general education settings.  Students majoring in these 

programs are required to take block methods courses that include an integrated experience in 

literacy methods. The literacy block consists of three courses and a practicum experience. The 

three courses are EED 312: Children’s Literature, EED 342: Teaching Reading, and EED 344: 

Developing Language Skills. The practicum course is EED 339: Integrating Theory and 

Practice.  The MW replaced one day of practicum for six weeks.  

The literacy block courses do not include a focused effort on integrating technology with 

content and pedagogical knowledge. Rather, the three methods courses include development of 

content knowledge associated with learning to read and write, content literacy strategies for 

social studies, math, and science integration, and an overview of children’s literature with genre 

studies. Each course includes instructor modeling of pedagogies appropriate for developing 

literacy in elementary settings and across content areas.  The content literacy strands do not 

include teaching of the actual content for math, science, and social studies, instead the focus is to 

apply literacy strategies for vocabulary and comprehension across the curriculum in order to 
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enhance teaching and learning in those content areas. The purpose of the practicum is to apply 

the literacy content knowledge and pedagogy in an elementary classroom.  During the literacy 

block experience, preservice teachers attend the three methods courses two days per week, and 

are in practicum three days per week. Typically, practicum placements in literacy block may 

range from kindergarten to sixth grade classrooms, although most students are placed in first-

fourth grades.  

Preservice teachers majoring in the early childhood/elementary and 

collaborative/elementary tracks are required to take TEC 201: Microcomputers-Applications and 

Techniques.  This basic course in computer system hardware and software is typically completed 

during the freshman or sophomore years prior to teacher education program admission. The TEC 

201 course is not connected or integrated with any other teacher education experience.  Within 

the teacher education program at the junior and senior levels, there are no specific teacher 

education courses that feature technology integration as a main component of the course. 

However, teacher education faculty may differ in the application of technology integration in 

courses taught.  

In order to minimize the possibility of coercion to participate, the study was presented as 

part of the literacy block experience and potential participants were given the opportunity to opt 

out of the study. Evaluative grading tools were not used in the study, nor did the literacy block 

instructors participate in any of the sessions or activities associated with the study. The study 

itself, although nestled within the literacy block experience, did not have any bearing on the 

preservice teachers’ evaluations or assessments in any literacy block course or practicum. I also 

wanted to avoid feelings of disappointment for any preservice teachers not randomly selected for 

the MW group. Consequently, I was careful to keep any conversations and interactions about the 
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MW on a generic but upbeat level. Furthermore, I agreed to offer the MW in the next semester so 

that all participants would have similar opportunities for learning about teaching and technology 

once the study ended.  

I embedded myself with the participants in the MW, acting as the facilitator. I kept an 

electronic journal and regularly recorded my thoughts. Doing this helped me to clarify my 

thinking, keep any ethical concerns at bay, and reflect on the experiences associated with the 

study. Keeping the journal also served as a constant reminder that I was using multiliteracies 

pedagogy in an effort to impact TPACK learning. I was careful not to mention the term TPACK, 

and only referred to the domains when describing authentic teaching activities for students, for 

example, “Today we are going to look at the pedagogy and content knowledge associated with 

teaching literacy.” I did not define any of the TPACK terminology or give examples for any of 

the domains. The dual role of researcher and facilitator of the MW meant that I had to guard 

against influencing participants’ thoughts toward TPACK while still delivering scaffolded 

instruction via multiliteracies pedagogy. 

Participants  

 The study participants consisted of forty-three undergraduate, preservice teachers 

enrolled in the literacy methods block courses and practicum at a regional southeastern 

university during the spring semester of 2014. The teacher education program includes block 

methods courses and associated practicums. The literacy block is taken during the second 

semester of the junior year and is the second block experience for all elementary preservice 

teachers. Participants in the study were enrolled in one of two majors: early 

childhood/elementary education and collaborative/elementary education. Both majors are 

combined for the literacy block experience. The early childhood/elementary majors had                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
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previously completed the early childhood block, which included three courses and a practicum 

focused on pre-kindergarten-third grade theories and content. The collaborative/elementary 

majors had previously completed the special education block, which included three courses and a 

practicum focused on special education theories and content. All participants had previously 

completed one technology course, taken prior to teacher education program admission. The 

participants were chosen as a convenience sampling because I am associated with the university 

where the study took place, however, I am not the instructor of any methods blocks, including 

literacy block. Occasionally, the literacy block group includes master’s degree students enrolled 

in an alternative certification program that includes undergraduate methods courses. For the 

purposes of this study and data collection, alternative certification preservice teachers’ data were 

excluded.  

 Once Institutional Review Board permissions were received, I met with all of the 

preservice teachers enrolled in literacy block, except for the two alternative certification majors. 

This was at the mid-semester mark, so participants already had some literacy block and 

practicum experience. I presented the study information to the preservice teachers, including the 

significance of the research, experimental design of the study, and an overview of the eight-week 

timeline. I also presented information on the pre- and post-intervention, multiliteracies workshop 

sessions, field observation visits, and focus groups. The random selection process for the 

comparison groups was explained and included information on how participants not selected for 

the MW group would be invited to participate in the MW after the study ended. During the 

information meeting, I provided all preservice teachers with the informed consent document. All 

eligible preservice teachers in the literacy block agreed to participate in the study. The signed 

consent forms were returned to me at the end of the meeting. The participants ranged from 20-40 
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years of age, with the majority of participants in their early twenties. The group as a whole 

included 42 females and one male. Of the majors represented, 27 were elementary/early 

childhood majors and 15 were elementary/collaborative majors. The participants were then 

assigned a number and a random numbers table was used to assign the participants into the two 

comparison groups, Group A: (n = 21): Practicum and Group B (n = 22): Multiliteracies 

Workshop. Group A participants included twelve elementary/early childhood and nine 

elementary/collaborative majors and Group B participants included fifteen elementary/early 

childhood majors and seven elementary/collaborative majors. Participants in Group A attended 

practicum three days per week. The participants in Group B attended practicum two days per 

week and the MW in lieu of one day per week in practicum.  

Twelve participants were purposefully chosen to create a range of majors and TPACK 

understanding (see explanation of survey below) for further exploration through qualitative 

analysis.  The qualitative groups included six preservice teachers majoring in early 

childhood/elementary education and six preservice teachers majoring in collaborative/elementary 

education, three of each from Comparison Group A and B (see Table 3).  The participants in 

each group were ranked in order from lowest to highest pre-intervention TPACK score, and 

purposefully selected according to the numerical score and major. This process yielded six 

participants from each group, one each from each major among the low, medium, and high 

ranges in the group. Pre-intervention TPACK scores for all participants in Group A (n = 22) 

ranged from 24-40. In Group B, the pre-intervention TPACK scores for all participants (n = 21) 

ranged from 22-36.  
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Table 3 

Participants for Qualitative Analysis  

Participants 

(Pseudonyms) 

Group Major  Pre-intervention 

TPACK 

Olivia A Elementary/Early Childhood 25 

Robin A Elementary/Collaborative 27 

Connie A Elementary/Early Childhood 29 

Kelly A Elementary/Collaborative 30 

Kayla A Elementary Collaborative  32 

Maria A Elementary/Early Childhood 34 

Janice B Elementary/Early Childhood 22 

Katelyn B Elementary/Collaborative 26 

Christopher B Elementary/Early Childhood 29 

Linda B Elementary/Collaborative 29 

Tamara B Elementary/Collaborative  32 

Alyssa  B Elementary/Early Childhood 34  

 

Multiliteracies Workshop Model 

The Multiliteracies Workshop is a researcher-designed model intended to be integrated 

with methods courses and practica in preservice teacher education (see Figure 2). In an attempt 

to shed light on potential solutions to the question of how to impact preservice teachers’ TPACK 

learning, the MW was integrated with methods courses and practicum in elementary teacher 

education. The methods courses engaged preservice teachers in theory and application relating to 

teaching reading, language arts, and children’s literature while the practicum offered the 

opportunity to apply learning with teaching opportunities. The MW sessions were designed to 

offer preservice teachers participatory experiences with combinations of multiliteracies that 

included multimodal attributes using audio, gestural, spatial, linguistic, written, tactile, and 
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visual means along with text choices representing a range of content topics (Kalantzis & Cope, 

2012). Participatory experiences were created using the four types of multiliteracies pedagogy: 

Situated practice, overt instruction, critical framing, and transformed practice (Cole & Pullen, 

2013; Kalantzis & Cope, 2012; Kalantzis & Cope, 2004; New London Group, 2000; van Haren, 

2008). The MW took place in tandem with preservice teachers’ reading, children’s literature, 

language arts methods courses and was implemented during the practicum course. The 

overarching objective was to use multiliteracies pedagogy to capitalize on a participatory culture 

and facilitate extended opportunities for preservice teachers to use technological pedagogical 

content knowledge (TPACK), building on the theory and application relating to the traditional 

modes of alphabet-based literacy that were taught during methods courses. Multiliteracies 

Workshop sessions developed theory and application relating to multiliteracies in an effort to 

impact preservice teachers’ TK, PK, CK, TCK, and TPK. The four types of multiliteracies 

pedagogy were used intentionally, but flexibly throughout the workshop sessions (Cazden et al., 

1996; Kalantzis & Cope, 2012; New London Group, 2000). Preservice teachers applied 

multiliteracies through LBD, LAT, and DP opportunities in the MW.  

The following sections describe how the MW was implemented as part of the literacy 

block experience. The MW took place each week, for six weeks, in place of a practicum day. 

The MW provided an opportunity for participatory experiences that integrated technological, 

pedagogical, and content knowledge associated with literacy (see Figure 2).  

The MW sessions began at the mid-point of the semester and took place over a six-week 

period. I planned the sessions to use participatory experiences designed as hands-on, 

collaborative exercises that blend LBD (Learning by Design), DP (Deep-Play), and LAT 

(Learning Activity Types) into the multiliteracies pedagogy framework (Harris & Hofer, 2009; 
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Harris, Mishra, & Koehler, 2009; Koehler & Mishra, 2005a; Koehler, et. al, 2011). The MW 

included thirty-six clock hours of engagement in multiliteracies pedagogy in six-hour sessions 

for six consecutive weeks, the same amount of time participants would have spent in practicum. 

The six MW sessions included alignment to pedagogical content knowledge drawn from the 

methods courses in children’s literature, teaching reading, and language arts. The workshop 

utilized a Bring Your Own Device (BYOD) model. Participants provided their own technology 

(digital tablets, laptops, smart phones).  In addition, a mobile laptop cart was provided for use 

each week during the MW sessions.  

Each MW session included an objective drawn from multiliteracies pedagogy and the 

content and pedagogical knowledge needed to create multiliteracies from a knowledge base of 

traditional literacy.  Four types of multiliteracies pedagogy were used to construct the workshop 

learning experiences and were used in various combinations over the six-week period: situated 

practice (experiencing), overt instruction (conceptualizing), critical framing (analyzing), and 

transformed practice (transforming). The MW sessions were planned with session objectives, a 

modeled demonstration, LAT as a springboard for redesign, DP to learn more about technology 

options, and LBD as application of learning through collaborative problem solving.  Table 4 

provides an example of the MW objectives and pedagogy of the third session. For additional 

details on all sessions, see Appendix D.  
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Table 4 

Multiliteracies Workshop Session 3  

MW Pedagogy and Objective Facilitation  
Overt Instruction  
Engage in overt instruction to 
conceptualize pedagogical and content 
knowledge necessary for vocabulary and 
comprehension in traditional and 
multiliteracies.  
 

• Oriented the participants to the objectives for the 
session, connected to the previous session using a 
reflective prompt for writing and discussion.  

• Activated schema by asking participants to recount the 
traditional tale of the three little pigs. 

• Read-aloud of a southwestern version of the three 
little pigs: The Three Little Javelinas by Susan Lowell 

• Modeled how to use a Venn Diagram to compare and 
contrast the Javelinas version to the traditional tale.   

• Modeled how to identify differences in the two tales 
relating to social and cultural elements.   

• Added examples of social and cultural diversity to the 
Venn Diagram.  

• Modeled think-aloud of lesson, including 
identification of ACOS relating to traditional tales, 
social and cultural diversity.  

• Modeled use of LAT to brainstorm ideas for 
technology integration to create multiliteracies.  

Critical Framing:  
Apply critical framing to analyze 
elements of social and cultural diversity 
found in traditional tales.  
 

• Engaged the participants in a discussion of reasons to 
analyze text for social and cultural diversities. 

• Guided the participants to explore choices for 
technology integration using LAT as a scaffold.  

• Encouraged exploration of technology choices using 
opportunities for DP time.   

• Provided choices of social and culturally diverse 
Cinderella picture books.  

• Provided support as participants analyzed Cinderella 
versions and created graphic organizer charts to 
demonstrate social and cultural diversity.  

• Engaged group in a gallery walk to see the different 
Cinderella analysis.  

Transformed Practice  
Transform available designs into 
redesigns using traditional tales. 

• Participants were presented with the LBD scenario.  
• Participants researched traditional tales using Google, 

Pinterest, Symbaloo, and other search tools.  
• Participants selected contemporary versions of 

traditional tales.  
• Participants identified social and cultural themes in 

their selections.  
• Participants worked the scenario and used LAT and 

DP as scaffolds to redesign a traditional 
comprehension and vocabulary lesson into a 
multiliteracies lesson.  

• Participants shared their redesigned lesson.  
 



 82 

Each of the six MW sessions began with the session objectives followed by a reflection 

of the previous session. This was done to continuously tie the sessions together and integrate the 

ongoing experiences from methods courses and practicum into the MW experience.  

Overt Instruction 

Overt instruction provided an anchor for each week’s learning about multiliteracies and 

explicitly showed the participants a way of thinking about teaching and technology. I planned the 

model demonstration lessons to include content knowledge and pedagogy associated with 

vocabulary and comprehension in reading using various genres of children’s literature. In order 

to best facilitate preservice teacher learning, I used a think-aloud as the approach for the explicit 

process to capitalize on the participatory nature of the multiliteracies workshop and featured 

metacognitive instruction to guide the lesson (Tracey & Morrow, 2012). For each model lesson, I 

used a picture book that featured a focus on the content best fitting the session topic, for 

example, traditional tales, social studies, math, or science.  The model demonstration lessons also 

included a walkthrough of the associated standards from the Alabama Course of Study 

documents. I modeled how to read the standards, first showing how to identify the content 

knowledge needed by the teacher, then ideas for pedagogy appropriate to teaching the standards, 

and finally how to generate ideas for technology integration. I repeated this routine in each of the 

MW sessions.  

For example, in one model lesson demonstration, I read a version of the classic folktale 

The Little Red Hen by Jerry Pinkney.  During The Little Red Hen lesson, the focus was on 

vocabulary and comprehension, specifically to retell the story. I modeled a scaffolded retelling 

using a beginning, middle, and ending three-column chart. The participants followed along by 

making their own three-column chart during the model lesson. Once I modeled the lesson using 
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the traditional literacy approach, I went to the ACOS document and located the appropriate 

standards, then modeled how to brainstorm ways to redesign the lesson, using the same Alabama 

Course of Study standards, but with a multiliteracies emphasis. Then, I modeled how to think 

about transforming the retelling using multiliteracies.  

Critical Framing 

During Session 3, outlined in Figure 2, I modeled how and why to analyze a traditional 

tale for social, cultural, and linguistic diversities. The Three Little Javelinas version features 

simple examples of cultural and linguistic diversity. For example, javelinas are a type of pig 

found in the desert southwest and frequently associated with Spanish cultures. The houses were 

referred to in the story as being made of adobe bricks, tumbleweeds, and saguaro cacti, all 

elements associated with typical southwester culture. The coyote wants to eat the pigs with a hot 

chilé sauce, another nod to southwestern cultures. I pointed out the social message embedded in 

the pigs’ tale: That the coyote assumed the pigs were clueless, defenseless, and brute force would 

pave the way for eating them. Borrowing from Frank Serafini’s (2007) writing on perceptions of 

pigs in traditional tales, I modeled how to identify the implicit themes of how cleverness can 

triumph force, looks can be deceiving, and the perception that all pigs are slovenly and ill 

prepared to alter their own fate.  

Situated Practice 

After modeling the compare and contrast strategy and thinking aloud about the cultural, 

linguistic, and social messages in The Three Little Javelinas, I moved into the guided portion of 

the overt instruction. In this part of the lesson, I provided the participants with several versions of 

the traditional Cinderella tale. I had Mufaro’s Beautiful Daughters by John Steptoe, Cendrillon: 

A Caribbean Cinderella by Brian Pinkney, Yeh-Shen: A Cinderella Story from China by Ed 
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Young, and The Salmon Princess by Mindy Dwyer. The participants worked in groups to 

critically analyze these texts, drawing on the original Cinderella story first. The groups created 

graphic organizers that detailed the different cultural, linguistic, and social themes in the 

Cinderella stories. Finally, the participants did a gallery walk and learned about the differences 

between the versions. As the participants worked on this part, I circulated in the room and 

provided guided practice. During this phase of the workshop, I suggested creating multiliteracies 

products that enhanced the themes, such as types of music, clip art that represents cultural 

elements, the spatial relationships of text and graphics on a product, and the types of words 

written or illustrations used.  

Transformed Practice 

The final part of Session 3 was an application of learning through solving a scenario. The 

task was to create a lesson plan that included cultural, linguistic, and social themes in 

vocabulary, and comprehension instruction. To do this, the participants chose a traditional tale 

and searched on Google, Pinterest, and Symbaloo for ideas and ways to make cultural 

connections. Finally, the groups shared their plans with one another, including how to use 

multimodal elements to carry out the themes.  

Learning Activity Types 

The MW sessions also included guided experiences with learning activity types.  

Participants were engaged in ways to integrate technology into vocabulary and comprehension 

instruction using various applications and web tools. To help scaffold the guided portion of the 

explicit instruction model, the participants were able to access and use the Learning Activity 

Types found on the LAT Wiki (http://activitytypes.wmwikis.net/). The LAT are organized into 

taxonomy documents categorized by content area. The wiki includes K-6 Literacy, Mathematics, 
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Music, Physical Education, Science, Secondary English Language Arts, Social Studies, Visual 

Arts, World Languages, and English for Speakers of Other Languages. During the modeled 

portion of the lesson, I referenced the wiki and guided the participants to find the K-6 Literacy 

taxonomy and use it to scaffold thinking about how to transform technology and teaching. In the 

following guided practice portions of the workshop, the participants knew how to find the 

taxonomies and generally did not need help locating ideas.    

For example, in the Little Red Hen lesson, I modeled how to do a retelling scaffolded by 

a three-column chart, which is a type of graphic organizer. The LAT taxonomy for Literacy K-6 

includes a category for retelling as a post-reading learning activity type. The technology 

examples given on the taxonomy were timeline included drawing and podcasting. In that session, 

participants choose applications that fit the need of the lesson, a few used Popplet 

(www.popplet.com) to illustrate the beginning, middle, and ending of the story, others used 

Explain Everything (www.morriscooke.com) to screencast the retelling, and a few others created 

a digital three column-note that included graphics that supported the retelling.  

In the math-themed MW session, the task was to create an idea for a lesson plan focusing 

on content area literacy in math. The book, The Greedy Triangle featured the triangle changing 

to different shapes throughout the story. Participants choose to use LAT applications that fit both 

the literacy and math elements. For example, some groups choose the timeline application from 

ReadWriteThink (http://www.readwritethink.org/classroom-resources/student-interactives/). The 

timeline application was easily manipulated to include pictures of all the shapes from the story in 

the order in which the triangle morphed. Other groups returned to the idea of an illustrated 

screencast by using the Show Me application (http://www.showme.com/).  
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Deep-Play 

 Part of the MW experience was the opportunity to engage in play with technology. The 

sessions were all designed to create a professional workshop atmosphere rather than a college 

classroom. Multiliteracies theory includes a participatory culture, one where all participants are 

able to engage collaboratively. During the DP time, the participants were able to freely explore 

applications without obligation to use them. If a participant saw something in another group that 

looked interesting, they could simply join that group, ask questions, or make suggestions to their 

own group. The DP opportunity was a natural time for the participants to collaborate, create, and 

engage in risk-free attempts at trying things. During the DP time, the participants worked to 

transform the traditional literacies into multiliteracies. If something did not work correctly, they 

were able to back up and begin again. The participants supported one another in their efforts, 

spread out to adjoining rooms in the building, and were willing to try out new things. Motivation 

was high and participants freely shared information back and forth with one another.  

Learning by Design  

Part of the participatory experience of the multiliteracies workshop (MW) sessions 

included solving a scenario through Learning by Design (LBD). An example of a scenario is  

You are a member of a grade level team in an elementary school. The school is 
implementing a BYOD Initiative. In addition, the school has identified content literacy as 
a way to integrate literacy strategies in vocabulary and comprehension across all 
academic domains. You are working to plan science lessons that include content literacy 
strategies for vocabulary and comprehension. Create a presentation to demonstrate how 
you will carry out the lesson plan and integrate technology for vocabulary and 
comprehension instruction in science lessons.   
 

The LBD scenarios were not connected to any particular grade level, enabling participants to 

imagine themselves as part of any grade ranging from kindergarten through sixth grade. 

However, the scenarios represented the types of planning activities that teachers are likely to 
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engage in, hence they were authentic. Participants engaged in DP in order to solve the LBD 

scenario by constructing products and presentations that integrated the technological pedagogical 

and content knowledge associated with the objectives of the MW lesson. The MW was designed 

to provide a positive experience for all participants. In order to keep the atmosphere open and 

risk-free, the MW participants were allowed to choose their partners for the scenarios, swap 

groups if something else interested them, and investigate different technologies through a trial 

and error process.  Participants were encouraged to use the LAT Taxonomies to solve the 

scenario, and they were provided with the freedom to discover various digital applications and 

web tools. Exploration was encouraged, including the repurposing of ICT to accomplish student-

learning outcomes.  

When participants were ready to share their solutions to the scenarios, the groups 

presented using presentation tools. Each group had to include ways to build a participatory 

culture during the presentation, thereby guarding against using the presentation as only a viewing 

opportunity. Groups learned from one another and the following week, they often returned to 

something they had seen the week before from another group.  

Data Sources 

Pre- and Post-Intervention Survey 

The Survey of Preservice Teachers’ Knowledge of Teaching and Technology (Schmidt, et 

al., 2009) was designed to measure self-reported TPACK knowledge in preservice teachers 

majoring in elementary or early childhood education. Therefore it was focused on content areas 

that elementary teachers normally teach and considered to be the best fit for this study. The 

survey was designed and tested by Schmidt et al. (2009) and was created with input from 

nationally known TPACK experts, however, these experts were not identified in the literature. In 



 88 

order to test the survey, Schmidt, et al. administered it online to a group of elementary, early 

childhood, and other majors. The first administration resulted in 124 respondents. Quantitative 

analysis was used and the TPACK domains were assessed using Cronbach’s alpha measure of 

internal consistency. After revision of some questions, the survey was found to have acceptable 

internal consistency.  

Table 5 

Reliability of the TPACK Domain Scores for the Survey of Preservice Teacher’s 
Knowledge of Teaching and Technology (Schmidt et al., 2009) 
TPACK Domain Internal Consistency 

(alpha) 
 

Technology Knowledge (TK) .86 

Content Knowledge (CK)  

Social Studies .82 

Mathematics .83 

Science .78 

Literacy .83 

Pedagogy Knowledge (PK) .87 

Pedagogical Content Knowledge (PCK) .87 

Technological Pedagogical Knowledge  (TPK) .93 

Technological Content Knowledge (TCK) .86 

Technological Pedagogical Content Knowledge 

(TPACK) 

.89 

 

The Survey of Preservice Teachers’ Knowledge of Teaching and Learning (Schmidt et 

al., 2009) was designed to measure elementary and early childhood education self- report of 

TPACK knowledge. The survey is free for researchers to use according to the website 

TPACK.org (www.tpack.org). Through the TPACK website, the Schmidt et al. (2009) request 

that researchers email to give a description of the research, including the context, methods, and 
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questions, along with any revisions done to the original instrument. According to the TPACK 

website, the researchers created a database to track the instrument’s use and revisions.  I emailed 

Dr. Ann Thompson, one of the instrument’s designers, as directed with all requested information 

so that its use can be tracked.  No revisions were needed in order to use the instrument for this 

study.  

Extended Response Questions. Three extended response questions were included as 

part of the pre- and post-intervention survey.  The three questions were:  

1. Describe a specific episode where a professor or an instructor effectively 

demonstrated or modeled combining content, technologies, and teaching 

approaches in a classroom lesson. Please include in your description what content 

was being taught, what technology was used, and what teaching approach(es) was 

implemented.  

2. Describe a specific episode where one of your PK-6 cooperating teachers 

effectively demonstrated or modeled combining content, technologies, and 

teaching approaches in a classroom lesson. Please include in your description 

what content was being taught, what technology was used, and what teaching 

approach(es) was implemented.  

3. Describe a specific episode where you effectively demonstrated or modeled 

combining content, technologies, and teaching approaches in a classroom lesson. 

Please include in your description what content was being taught, what 

technology was used, and what teaching approach(es) was implemented. If you 

have not had the opportunity to teach a lesson, please indicate that you have not.  
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Field Notes 

    The field observation visits were strictly to observe the preservice teacher actions in 

the classroom, and included a pre-teaching conversation, an observation of a teaching episode, 

and a post-teaching conversation. I used the researcher-created field notes for the field visits (see 

Appendix B). Pre- and post-teaching conversations included discussion of technology use in the 

classroom, objectives for the teaching episode, and use of multiliteracies elements (audio, 

gestural, spatial, written, tactile, and visual). Field observation visits took place at various 

schools and different grade levels, depending on the placement of the preservice teacher. No 

cooperating teachers or students were interviewed or specifically observed as part of the field 

observation visits. The field notes also included a post-teaching conversation scaffold that 

mirrored the pre-teaching conversation: How were technology integrated, what was successful, 

and what kind of challenges occurred.  

Final Reflections 

 Final reflections were gathered at the end of the semester. I designed the final reflections 

to get another data source for descriptions of technology and teaching. The two final reflection 

questions asked participants to describe lessons that included technology and teaching: 1) 

describe a lesson that you taught with technology integration, and 2) describe a lesson that 

you’ve seen taught with technology integration.   

Focus Group Transcripts 

The focus group interviews took place toward the end of the study. I used a semi-

structured format to facilitate the groups. Questions included asking participants about 

experiences in literacy block and practicum relating to technology. Pros and cons of using 



 91 

technology were the focus of one question. Two additional questions centered on activities in 

literacy block and practicum that influenced participants’ ideas about technology integration.  

Data Collection Procedures   

The prior section discussed data sources. This section discussed procedures for data 

collection. The information includes procedures for pre- and post-intervention administration of 

the Survey of Preservice Teachers’ Knowledge of Teaching and Learning (Schmidt et al., 2009), 

extended response questions, field notes, and focus interview groups, and final reflections. 

Before any data was collected, an IRB (see Appendix F) was written for the Internal Review 

Board of the University of Alabama. An additional IRB was written and approved for the 

institution where the study took place. That IRB was submitted to the Internal Review Board of 

the University of Alabama as part of the university IRB process. Once the IRB was approved, I 

began the study and data collection. 

 The convergent parallel mixed methods research design included quantitative and 

qualitative data collections with data analysis that occurred at several different points in the 

process (Table . In order to support validation of the qualitative portion of the collection, 

multiple sources of qualitative data were collected. Strategies to support triangulation of data 

included collection of multiple sources of data (extended response questions, notes from field 

visits, final reflections, and focus interview groups) to probe conceptual understandings and 

experiences among those participants selected for qualitative follow-up. Participants were 

purposefully selected for qualitative follow-up using the summed scores for the pre-intervention 

survey and included six participants from among the low, middle, and high summed scores in 

each comparison group. Furthermore, two additional coders were selected to assist in the data 
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analysis and provide support for triangulation of results (Creswell & Plano Clark, 2011; Duke & 

Mallette, 2004; Miles, Huberman, & Saldaña, 2014).    

 

Randomly assign preservice teachers enrolled in Literacy Block to two comparison groups: 
Group A (Practicum) and Group B (Multiliteracies Workshop). Random assignment will be 
accomplished with a simple random assignment process using a random numbers table.  

Step1 

Quantitative Data Collection 
Pretest/Posttest Survey of Preservice 
Teachers’ Knowledge of Teaching and 
Technology (Schmidt et al., 2009) for 
Group A and Group B  
• Analyze the pre- and post-intervention 

survey data  
and 

Qualitative Data Collection 
Use the pretest survey total TPACK 
score to purposefully select six 
participants from Group A and six 
participants from Group B, two each 
from among the low, middle, and high 
scores for the total survey score in each 
group. Collect:  

• Extended response questions 
• Field Notes from observations  
• Final reflections 
• Focus Group Transcripts 

Step 2 

Quantitative Data Analysis  
• Analyze the quantitative data using 

the paired t-test, for each TPACK 
construct and total TPACK score  

• Apply the Bonferonni correction to 
IV’s in order to combat Type I errors 
and set statistical significance at p < 
0.0071 

• Interpret the pre- and post-intervention 
results  

and 

Qualitative Data Analysis  
• Analyze the qualitative data for 

patterns  
• Identify and categorize emergent 

patterns into themes 
• Compare themes to multiliteracies 

pedagogy  
• Determine experiential patterns  
• Interpret the qualitative results  

 

Step 3 
 

Strategies to Merge the Two Sets of Data Results  
• Compare pre- and post- intervention survey results with experiential patterns relating to 

multiliteracies and interpret differences between the two groups  
• Compare interpretations of experiential patterns and survey results with TPACK framework 

and reinterpret to answer the overarching question  

Step 4 

Interpret the Merged Results  
“How does participation in a multiliteracies workshop (MW) impact TPACK learning in 
elementary preservice teachers?” 

1. To what extent did technological, pedagogical, and content knowledge learning differ 
between the comparison groups?   

2. What patterns exist in the experiences of the control and experimental groups?  
3. What parallels exist between the empirical findings on technological, pedagogical, and 

content knowledge learning and the experiential patterns in the comparison groups?  
 

Figure 3. “Convergent Parallel Research Design” (Creswell & Plano Clark, 2012) 
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Pre- and Post-intervention  

 The Survey of Preservice Teachers’ Knowledge of Teaching and Learning (Schmidt, et 

al., 2009) was administered as a pre-intervention at the beginning of the eight-week study and as 

a post-intervention at the end. For the pre-intervention administration, I explained the study, 

received the consent forms, and then distributed the survey in person during a literacy block 

meeting. Early childhood/elementary and collaborative/elementary preservice teachers who 

agreed to participate in the study received a paper survey and completed it in a group setting. I 

collected the surveys, facedown in a stack, at the front of the room. Alternative certification 

preservice teachers did not participate in the study and were not present during the survey 

administration. The completed surveys were filed in a secured office setting.  

The pre-intervention data was then compiled on an Excel spreadsheet and summed scores 

for each TPACK domain was calculated by assigning a number to the response levels for 

meaning (Duke & Mallette, 2004). The summed scores were used for data analysis and to 

purposefully select twelve participants for the qualitative data collection. These twelve included 

six participants from each comparison group, two from among the low, middle, and high total 

TPACK scores, and from each group, three from elementary/early childhood and 

elementary/collaborative majors. The pre-intervention survey was then stored in a file cabinet in 

a secured office on campus. The post-intervention survey was administered during the last week 

of the study. Participants completed the post-intervention survey prior to the final class meetings 

in literacy block and the researcher used the same procedures. The post-intervention data was 

summed on an Excel spreadsheet and a total score calculated for each TPACK domain. The data 

were then prepared for analysis using the Statistics Program for Social Sciences (SPSS). The 

Survey of Preservice Teachers’ Knowledge of Teaching and Learning (Schmidt et al., 2009) also 
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included three extended response items on the survey. These extended response items from the 

pre-intervention and the post-intervention administrations were added to the qualitative data 

collection. I then analyzed the remaining survey data using SPSS on a secure computer. Both 

pre- and post-intervention documents, Excel spreadsheets, SPSS documents, and extended 

responses were added to an electronic folder on a secured computer and printed copies were 

stored in a file cabinet in a secured office on campus. 

Extended Response Questions. Extended response questions were included as part of 

the pre- and post-intervention survey administration. The Survey of Preservice Teachers’ 

Knowledge of Teaching and Learning (Schmidt et al., 2009) contained three extended response 

questions on the survey instrument (see Appendix A). The three questions were added to the data 

collection in order to provide insight into participants’ thinking about technology and teaching, 

as well as provide support for triangulation of the qualitative data (Creswell & Plano Clark, 

2011; Duke & Mallette, 2004; Miles, Huberman, & Saldaña, 2014). All participants responded to 

the extended response questions during the pre- and post-intervention administrations, but only 

the twelve selected for qualitative analysis were added to the data collection. The extended 

response questions were added to an electronic folder on a secured computer and printed copies 

were stored in a file cabinet in a secured office on campus.  

Field Notes 

 The study took place over a six-week period and included comparison of comparison 

group experiences. In order to observe for evidence of TPACK learning in the classroom, the 

researcher made twelve field visits during the six-week study, the same six participants 

purposefully chosen from each comparison group (see Table 6).   
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Table 6 

Participants’ Major, Pre- and Post-TPACK, and Practicum Level 

Participants 
(Pseudonyms) 

Group Major  Pre-
intervention 

TPACK 

Post-
intervention 

TPACK 

Practicum 
Grade 
Level 

Olivia A Elementary/Early Childhood 25 28 2nd Grade 

Robin A Elementary/Collaborative 27 26 1st Grade 

Connie A Elementary/Early Childhood 29 24 1st Grade 

Kelly A Elementary/Collaborative 30 32 2nd Grade 

Kayla A Elementary Collaborative  32 39 3rd Grade 

Maria A Elementary/Early Childhood 34 34 2nd Grade 

Janice B Elementary/Early Childhood 22 29 1st Grade 

Katelyn B Elementary/Collaborative 26 33 3rd Grade 

Christopher B Elementary/Early Childhood 29 33 2nd Grade 

Linda B Elementary/Collaborative 29 28 3rd Grade 

Tamara B Elementary/Collaborative  32 37 2nd Grade 

Alyssa  B Elementary/Early Childhood 34  37 4th Grade  

 

Observations in the practicum setting took place during the fifth and sixth weeks of the 

study. I visited the twelve participants selected for qualitative analysis.  Observation data from 

field visits was collected using researcher-designed field notes (see Appendix B). In order to 

collect data aligned with use of multiliteracies in the classroom, and provide an additional source 

for triangulation of data, field notes were used to guide the observation and record information 

(Creswell & Plano Clark, 2011; Duke & Mallette, 2004; Miles, Huberman, & Saldaña, 2014). 

The observations were flanked with a pre- and post-teaching conversation centered on teaching 

and technology. The pre- and post-teaching conversations were guided by questions (see 

Appendix B), and the preservice teacher’s lesson plan, but not limited to those as the 

conversation allowed for clarifying, expanding, or probing if needed. Once the observations were 
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completed, the researcher transcribed the field notes and added them to the qualitative data 

collection for analysis. The field notes were added to an electronic folder on a secured computer 

and printed copies were stored in a file cabinet in a secured office on campus.  

Final Reflections 

 In order to gain an additional point for triangulation of data in the qualitative collection, 

final reflections were collected from all participants, and the twelve selected for qualitative 

analysis were added to the data collection. The final reflection asked participants to articulate 

their thinking about teaching and technology. The final reflection was administered online, via 

an electronic question and response opportunity. I posted the questions on the Blackboard Learn 

Platform and participants responded as part of the exit process from the literacy block. I then 

collected the responses by downloading them from Blackboard, compiled the data, printed the 

responses needed for qualitative analysis, and stored the final reflections in an electronic folder 

on a secured computer. Printed copies of the final reflections were stored in a secured filed 

cabinet with other data collected during the study.  

Focus Group Interview Transcripts 

 Focus group interviews were used at the end of the study to provide an opportunity for 

participants to tell their stories about teaching and technology in literacy block, including 

experiences in the multiliteracies workshop and practicum settings. Focus group interviews were 

also selected as a way to provide support for triangulation of the data (Creswell & Plano Clark, 

2011; Creswell, 2013; Duke & Mallette, 2004; Miles, Huberman, & Saldaña, 2014). I held two 

focus groups during the last week of the study after the post-intervention survey was 

administered. All twelve participants selected for qualitative follow-up were invited through an 

email. I prepared for the focus group interviews by designing an interview protocol to help the 
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focus group flow smoothly. The protocol included open-ended questions that were used to 

uncover information about teaching and technology, including perceptions and emotions 

(Creswell, 2013; Duke & Mallette, 2004; Jacob & Ferguson, 2012; Miles, Huberman, & Saldaña, 

2014).  The focus group interview sessions took place on the same day, one in the morning and 

another in the afternoon in a conference room on the campus where the study took place. The 

participants were allowed to choose the session that best fit within their course schedule, as a 

result, Groups A and B were mixed in the focus interview groups. As a result Focus Group One 

had seven participants, while Focus Group Two had five participants. I facilitated the sessions 

and began by explaining the purpose of the session and the protocol. Furthermore, participants 

were encouraged to ask clarifying questions and interact with one another throughout the session. 

Focus group interviews were audio recorded using a stationary voice recorder in the center of the 

table. Table 7 describes the participants in the first focus interview group and Table 8 describes 

the participants from the second focus interview group.  

Table 7 

Focus Group One  

Name Major Group 

Katelyn Elementary/Collaborative B: Multiliteracies Workshop 

Connie Elementary/Early Childhood A: Practicum 

Janice Elementary/Early Childhood A: Practicum  

Alyssa  Elementary/Early Childhood B: Multiliteracies Workshop 

Maria Elementary/Early Childhood A: Practicum  

Kelly Elementary/Early Childhood A: Practicum  

Robin Elementary/Early Childhood B: Multiliteracies Workshop  
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Table 8 

Focus Group Two 

Name Major Group  

Kimberly Elementary/Early Childhood A: Practicum  

Christopher Elementary/Early Childhood B: Multiliteracies Workshop 

Olivia Elementary/Early Childhood A: Practicum  

Tamara Elementary/Collaborative  B: Multiliteracies Workshop 

Linda Elementary/Collaborative B: Multiliteracies Workshop  

 

Once the focus group interviews were complete, I transcribed the tapes and stored the 

transcriptions in an electronic folder on a secured computer. Printed copies of the transcriptions 

were stored in a secured file cabinet with other data collected during the study. 

Researcher Positionality  

The data were collected over an eight-week period in mid-semester of Spring 2014. 

During the data collection process, I kept a reflective journal of events and insights. This helped 

keep the study timeline on track and provided clarity as an overview of the entire process. The 

pre- and post-intervention were administered at during the first and eighth weeks of the study, 

the final reflections and focus groups took place during the eighth week, and field visits took 

place in the fifth and six weeks.   

 In order to minimize the possibility of coercion to participate, the study was presented as 

part of the literacy block experience and potential participants were given the opportunity to opt 

out of the study. Evaluative grading tools were not used in the study, nor did the literacy block 

instructors participate in any of the sessions or activities associated with the study. The study 

itself, although nestled within the literacy block experience, did not have any bearing on the 

preservice teachers’ evaluations or assessments in any literacy block course or practicum. I also 
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wanted to avoid feelings of disappointment for any preservice teachers not randomly selected for 

the MW group. Consequently, I was careful to keep any conversations and interactions about the 

MW on a generic but upbeat level. Furthermore, I agreed to offer the MW in the next semester so 

that all participants would have similar opportunities for learning about teaching and technology 

once the study ended.  

I embedded myself with the participants in the MW, acting as the facilitator. I kept an 

electronic journal and regularly recorded my thoughts. Doing this helped me to clarify my 

thinking, keep any ethical concerns at bay, and reflect on the experiences associated with the 

study. Keeping the journal also served as a constant reminder that I was using multiliteracies 

pedagogy in an effort to impact TPACK learning. I was careful not to mention the term TPACK, 

and only referred to the domains when describing authentic teaching activities for students, for 

example, “Today we are going to look at the pedagogy and content knowledge associated with 

teaching literacy.” I did not define any of the TPACK terminology or give examples for any of 

the domains. The dual role of researcher and facilitator of the MW meant that I had to guard 

against influencing participants’ thoughts toward TPACK while still delivering scaffolded 

instruction via multiliteracies pedagogy. 

Data Analysis  

Quantitative Data Analysis 

 In order to assess the impact of the MW workshop on preservice teachers’ TPACK 

knowledge, the research design for this study included two comparison groups, Group A: 

Practicum and Group B: Multiliteracies Workshop. The Survey of Preservice Teachers’ 

Knowledge of Teaching and Technology (Schmidt et al., 2009) was administered to both groups 

pre- and post-intervention. The instrument included 47 Likert scale items divided into the seven 
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domains of TPACK and three extended response questions that were added to the qualitative 

data collection. For the survey items, since Likert scales are ordinal in nature and cannot be 

analyzed using parametric statistics such as the t-test, in order to assess the differences between 

mean scores on each TPACK domain, it was necessary to create surrogate scores to stand in for 

each TPACK domain. Since the survey instrument is validated and has well-established subscale 

scores (Schmidt et al., 2009), the researcher was able to confidently assign a number to each 

Likert scale item and summed each section for surrogate scores. I assigned numbers to the Likert 

scale items to represent the surrogate score: strongly disagree (1), disagree (2), neither 

agree/disagree (3), agree (4), and strongly agree (5). These numbers were then entered into an 

Excel spreadsheet and summed for each participant and each TPACK domain. To begin, for the 

pre-intervention results, the summed surrogate scores were used to purposefully select the twelve 

participants for qualitative data collection. Once the post-intervention was completed, the same 

surrogate process was used to generate summed scores for each TPACK domain for each 

participant. Then, the data were analyzed using the Statistical Program for the Social Sciences 

(SPSS).  

Both the pre- and post-intervention data for each comparison group were analyzed for 

reliability. The pre-intervention was analyzed for the reliability coefficient using Cronbach’s 

alpha and found to be above the .700 commonly accepted in social science research (George & 

Mallery, 2003).  For the pre-intervention, Group A Cronbach’s alpha was ∞ = .766 and Group B 

Cronbach’s alpha was ∞ = .755. Both groups’ pre-intervention results demonstrated acceptable 

internal consistency. For the post-intervention, Group A Cronbach’s alpha was ∞ = .855 and 

Group B Cronbach’s alpha was ∞ = .746. Both groups’ post-intervention results demonstrated 

acceptable internal consistency.  
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In order to answer the first research question, “to what extent did technological, 

pedagogical, and content knowledge learning differ between the comparison groups,” paired 

samples t-tests were performed on each TPACK domain for the pre- and post-intervention data. 

In order to adjust for experiment-wise error rate, I hand-calculated an alpha level by dividing .05 

by the number of t-tests run (0.5/7) which yielded a new alpha level of .0071, or a p < .007 to 

reject the null. Finally, I used Cohen’s d, calculated by hand, to determine the effect size of any 

changes for each TPACK domain. The results of the paired t-test for each comparison group and 

each domain are reported in the next chapters.  

Qualitative Data Analysis  

This study used a convergent parallel mixed methods design and collected four different 

types of qualitative data from selected participants in groups A and B: extended response 

questions, field notes, final reflections, and focus group transcripts. Once the data were collected, 

procedures were used for analysis and interpretation of the data. The purpose of qualitative data 

analysis is to trim the data down into meaningful chunks and themes that lead to a deeper 

understanding of the study focus (Creswell, 2013).  Collecting and analyzing the four types of 

qualitative data offered an opportunity for triangulation of data (Creswell & Plano Clark, 2011; 

Duke & Mallette, 2004; Miles, Huberman, & Saldaña, 2014).  

The qualitative data were analyzed using a coding and theming process. A hallmark of 

mixed methods research, and in particular, the convergent parallel design, is the analysis of 

qualitative data on its own, then again as a merged set with quantitative results. To begin this 

process, the data were first coded using descriptive methods that revealed patterns in the data. 

Three coders analyzed the data, including two colleagues and myself. The patterns were then 

grouped into themes, and themes were compared to the conceptual frameworks guiding the 
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study, first multiliteracies pedagogy, then as a merged quantitative and qualitative set with the 

TPACK framework  (Creswell, 2013; Creswell & Plano Clark, 2011; Miles, Huberman, & 

Saldaña, 2014; Saldaña, 2013). In order to do this, I used a process that allowed for multiple 

examinations of the data using visual and kinesthetic strategies. First, I color-coded and 

annotated the data using highlighters and margin notes. Then, I copied the data onto tag-board 

paper, cut apart the comments according to participants, and hand-sorted the data using the codes 

from the color-coded analysis. Colored sticky notes were used to create thematic categories and 

the data were kinesthetically sorted into the categories to establish the main themes. In order to 

provide validity and triangulation of the data, the two additional coders analyzed the qualitative 

data collection through similar processes. The other two coders and I discussed the coding and 

theme categories and agreed upon the results. Two main themes emerged from the coding: 

interaction with technology, integration of technology, and three sub-themes: scaffolded 

instruction, content knowledge, and student-created products. Finally, I interpreted the data using 

the multiliteracies pedagogy as a framework (Kalantzis & Cope, 2012). Next, the data were 

merged with the empirical findings from the quantitative analysis and reinterpreted using the 

TPACK domains. TPACK domains have been used as coding themes in previous studies in order 

to determine aspects of participants’ self-reporting on TPACK learning (Graham, Borup, & 

Smith, 2012; Harris & Hofer, 2011; Mishra & Koehler, 2006).  For the theming process, the 

TPACK domains were defined according to Koehler and Mishra’s TPACK Framework. 

Theming the data according to the TPACK domains allowed me to draw conclusions about the 

impact of the MW on preservice teachers’ TPACK knowledge. Analysis of the data in this order 

allowed me to merge the interpreted data as mixed methods to draw conclusions about the 

impact of the multiliteracies workshop on the preservice teachers TPACK learning. In order to 
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satisfy the mixed methods component of the study, I compared the quantitative results with the 

qualitative findings using a synthesis table, then I used the qualitative findings to explain the 

quantitative results using another synthesis tables. I added narrative descriptions of the 

synthesized tables to further support my conclusions. From all the data, I interpreted a conclusion 

to the overarching research question.  

Multiliteracies Workshop  

 In order to provide support for the experiential patterns of Group B, reflections, 

comments, and transcripts from Today’s Meet (www.todaysmeet.com) were used to support the 

findings. The reflections, comments, and transcripts from the MW sessions were not included in 

the qualitative data analysis per se, since these data are not common to both comparison groups. 

However, because research question #2 and #3 ask for patterns and differences in the 

experiences of the participants, this data were used to provide evidence of MW experiences and 

to further explain the findings relating to the intervention.  

Triangulation of Data  

 Qualitative data analysis benefits from triangulation strategies (Cresswell, 2013; Creswell 

& Plano Clark, 2011; Miles, Huberman, & Saldaña, 2014; Saldaña, 2013). Four sources of 

qualitative data were gathered in order to ensure validity of the findings. In order to further 

strengthen the triangulation process, three different persons coded the data; one was the 

researcher. The second and third coders were colleagues from the institution where the study 

took place. Both additional coders possess a PhD from The University of Alabama. Both have 

previous experience in coding and theming data. Once the additional coders completed the 

coding process, the codes were compared and themes identified.  
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Merged Data  

 The mixed methods research design included the merging of data in order to get a rich 

view of the results. In this study, I did the merge by following the convergent parallel research 

design (Creswell & Plano Clark, 2012). First, I analyzed the quantitative and qualitative data 

sources on their own and interpreted the findings separately. From the quantitative data collected 

using the Survey of Preservice Teachers’ Knowledge of Teaching and Technology (Schmidt, 

2012), I was able to interpret comparison group changes from the pre- to the post-intervention. 

Then, I coded the qualitative data sources, identified themes, and interpreted differences in how 

the themes were represented in the experiences of the comparison groups. Next, I began the 

merge by examining the experiential patterns and I used multiliteracies pedagogy to reinterpret 

how the experiences of the comparison groups manifested as evidence of engagement with 

multiliteracies pedagogy (Kalantzis & Cope, 2012). Finally, I used the reinterpreted thematic 

results in a merged analysis of the changes in the survey. Finally, I completed the merge by using 

the TPACK framework and the experiential patterns relating to multiliteracies pedagogy to 

interpret the changes in the comparison group results. In the end, I was able to draw conclusions 

on how the use of multiliteracies pedagogy contributed to conceptual knowledge about TPACK.  

Chapter Summary  

 This study investigated the impact of the researcher-created Multiliteracies Workshop 

Model (MWM) on preservice teachers’ TPACK knowledge when combined with literacy 

methods courses and practicum. This chapter described the methodology, instruments, data 

collection, and triangulation associated with efforts to answer the overarching research question, 

“How does participation in a multiliteracies workshop impact TPACK learning in preservice 

teachers” and its research questions. In order to answer the questions posed in the study, 
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quantitative and qualitative data was collected and used in a convergent parallel mixed methods 

design using two comparison groups, Group A, and Group B. The addition of the MW to the 

literacy block methods courses and practicum yielded opportunities to collect data in five ways: 

pre- and post-intervention using the Survey of Preservice Teachers’ Knowledge of Teaching and 

Technology (Schmidt et al., 2009), extended response questions, final reflections, field notes, and 

focus group interview transcripts.  
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CHAPTER IV: 

RESULTS  

Introduction  

 The purpose of this study was to investigate the impact of the researcher-created 

Multiliteracies Workshop (MW) on the TPACK knowledge on two comparison groups of 

elementary/early childhood and elementary/collaborative preservice teachers enrolled in the 

literacy block methods courses and practicum at a regional university in the southeastern United 

States.  In order to assess the impact of the MW on the preservice teachers’ TPACK knowledge, 

the participants were randomly assigned into two comparison groups, Group A (n = 21) and 

Group B Multiliteracies Workshop (n = 22). Over a six-week period, Group A attended 

practicum three days each week and Group B attended practicum two days and the MW one day 

each week. I planned the MW sessions using participatory experiences that capitalized on 

authentic exercises integrated with Learning by design (LBD), Deep Play (DP), and Learning 

Activity Types (LAT), all planned as learning opportunities through the multiliteracies pedagogy 

framework (Harris & Hofer, 2009; Harris, Mishra, & Koehler, 2009; Koehler & Mishra, 2005a; 

Koehler, et. al, 2011). The MW sessions included an objective aligned to the multiliteracies 

pedagogy and the pedagogical and content knowledge needed to teach literacy across all content 

areas in elementary schools grades. Combinations of the four types of multiliteracies pedagogy 

were used flexibly in each workshop session: situated practice (experiencing), overt instruction 

(conceptualizing), critical framing (analyzing), and transformed practice (transforming).  The 
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MW sessions were planned with session objectives; specific learning activity types as a model, a 

general focus for deep-play, and learning by design scenarios (see Appendix C).  

The mixed methods research design offered opportunities to collect data in five ways: 

pre- and post-intervention using the Survey of Preservice Teachers’ Knowledge of Teaching and 

Technology (Schmidt et al., 2009), extended response questions, final reflections, field notes, and 

focus group interview transcripts. One overarching research question guided the study with three 

research questions to support the main point of inquiry: How does participation in a 

multiliteracies workshop impact TPACK learning in preservice teachers?  

1. To what extent did technological, pedagogical, and content knowledge learning 

differ between the comparison groups; 

2. What patterns exist in the experiences of the comparison groups; and 

3. What parallels exist between the empirical findings on technological, 

pedagogical, and content knowledge and the experiential patterns in the 

comparison groups?  

To answer the overarching question, I collected and analyzed data from five sources: pre- 

and post-interventions, open-ended questions, final reflections, field notes, and focus group 

interview transcripts. The analysis of each data source is described in the previous chapter. Since 

this is a mixed methods convergent parallel research design, the data will be discussed first in 

relation to the three questions, then in answer to the overarching question. In order to answer the 

first research question, the data is presented quantitatively, for the second research question, the 

data is presented qualitatively, and for the third research question, the data is presented in a 

merged set of quantitative and qualitative results. Finally, the overarching research question, how 
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does participation in a multiliteracies workshop impact TPACK learning in preservice teachers, 

will be addressed in Chapter V.   

Question One: To what extent did technological, pedagogical, and content knowledge 

learning differ between the comparison groups? 

In order to answer the overarching research question for the study, “how does 

participation in a multiliteracies workshop impact TPACK learning in preservice teachers,” three 

research questions were posed. The first research question, “to what extent did technological, 

pedagogical, and content knowledge learning differ between the comparison groups,” was 

answered by a quantitative data collection using a pre and post-intervention design and a 

nationally accepted instrument for measuring preservice teachers’ beliefs about their own 

TPACK learning, the Survey of Preservice Teachers’ Knowledge of Teaching and Technology 

(Schmidt et al., 2009). The following sections describe the statistical changes and effect sizes of 

each TPACK domain in comparison Groups A and Group B. Using an alpha level of .0071, a 

paired samples t-test for each comparison group was conducted for the pre- and post-intervention 

mean scores for each T-PACK domain.  

Technological Knowledge (TK) 

The TPACK domain of technological knowledge on the Survey of Preservice Teachers’ 

Knowledge of Teaching and Technology (Schmidt et al., 2009) was designed to assess 

“knowledge about various technologies, ranging from low-tech technologies such as pencil and 

paper to digital technologies such as the Internet, digital, video, interactive whiteboards, and 

software programs” (p 125).  The survey instrument included seven questions for the TK domain 

(q1-q7). For Group A, the mean on the pre-intervention was 26.00; the mean on the post-

intervention was 27.19. No significant difference was found (t(7) = 1.30, p >.007). Cohen’s d 
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was hand-calculated (d = .28). According to Cohen (1977), the effect size is not sufficient to 

determine a large effect. Therefore, it can be inferred that Group A participants did not believe 

their knowledge about technology significantly increased over the course of the study.  

Table 9 

Means, Standard Deviations, t-Test, and Cohen’s d for TK Group A 

 M SD t P d 

Pre-intervention 26.00 3.578 -1.309 .205 .28 

Post-intervention 27.19 3.487    

Difference in Means 1.19     

 

For Group B, the mean on the pre-intervention was 25.95; the mean on the post-

intervention was 29.23. No significant difference was found (t(7) = 2.89, p >.007). Cohen’s d 

was hand-calculated (d = .61). According to Cohen (1977), the effect size is sufficient to 

interpret a moderate effect, although the p does not reflect firm statistical evidence of a 

difference pre- and post-test. Therefore, it can be inferred that Group B participants believed 

their knowledge about technology somewhat increased over the course of the study, but not 

enough to generate a statistical difference.  

Table 10 

Means, Standard Deviations, t-Test, and Cohen’s d for TK Group B  

 M SD t P d 

Pre-intervention 25.95 4.923 -2.890 .009 .61 

Post-intervention 29.23 3.038    

Difference in Means 3.28     
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Content Knowledge (CK) 

The TPACK domain of content knowledge on the Survey of Preservice Teachers’ 

Knowledge of Teaching and Technology (Schmidt et al., 2009) was designed to assess 

“knowledge about the actual subject matter that is to be learned and taught” (p 125).  The survey 

instrument included twelve questions for the CK domain (q8-q19). The content knowledge 

questions included four categories with three questions each: mathematics (q8-q10), social 

studies (q11-q13), science (q14-q16), and literacy (q17-19). Although the content knowledge 

questions are divided into academic content domains, since all participants are elementary/early 

childhood or elementary/collaborative majors, and elementary teachers typically teach all content 

areas, this was treated as one category and analyzed as content knowledge. For Group A, the 

mean on the pre-intervention was 42.95; the mean on the post-intervention was 45.38. A 

significant difference was found (t(12) = 2.01, p <.007). Cohen’s d was hand-calculated (d = 

.44). According to Cohen (1977), the effect size is sufficient to determine a small to moderate 

effect. Therefore, it can be inferred that Group A participants believed their knowledge about 

content slightly increased over the course of the study.  

Table 11  

Means, Standard Deviations, t-Test, and Cohen’s d for CK Group A 

 M SD t P d 

Pre-intervention 42.95 4.695 -2.017 .057 .44 

Post-intervention 45.38 6.727    

Difference in Means 2.43     
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For Group B, the mean on the pre-intervention was 43.95; the mean on the post-

intervention was 46.36. A significant difference was found (t(12) = 2.68, p <.007). Cohen’s d 

was hand-calculated (d = .57). According to Cohen (1977), the effect size is sufficient to 

interpret a moderate effect. Therefore, it can be inferred that Group B participants believed their 

knowledge about content moderately increased over the course of the study.  

Table 12 

Means, Standard Deviations, t-Test, and Cohen’s d for CK Group B  

 M SD t P d 

Pre-intervention 43.95 4.216 -2.680 .014 .57 

Post-intervention 46.36 3.038    

Difference in Means 2.41     

 

Pedagogical Knowledge (PK)  

The TPACK domain of pedagogical knowledge on the Survey of Preservice Teachers’ 

Knowledge of Teaching and Technology (Schmidt et al., 2009) was designed to assess “methods 

and processes of teaching and includes knowledge in classroom management, assessment, lesson 

plan development, and student learning” (p 125).  The survey instrument included seven 

questions for the PK domain (q20-q26). For Group A, the mean on the pre-intervention was 

29.10; the mean on the post-intervention was 30.38. No significant difference was found (t(7) = 

1.32, p >.007). Cohen’s d was hand-calculated (d = .28). According to Cohen (1977), the effect 

size is sufficient to interpret a small effect. Although the p value does not demonstrate strong 

significance, the effect size indicates a small effect was present. Therefore, it can be inferred that 
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Group A participants believed their knowledge about pedagogy slightly increased over the 

course of the study.  

Table 13 

Means, Standard Deviations, t-Test, and Cohen’s d for PK Group A 

 M SD t P d 

Pre-intervention 29.10 3.477 -1.320 .202 .28 

Post-intervention 30.38 3.294    

Difference in Means 1.28     

 

For Group B, the mean on the pre-intervention was 27.77; the mean on the post-

intervention was 28.82. No significant difference was found (t(7) = 1.526, p >.007). Cohen’s d 

was hand-calculated (d = .32). According to Cohen (1977), the effect size is sufficient to 

interpret a small effect. Although the p value does not demonstrate strong significance, the effect 

size indicates a small effect was present. Therefore, it can be inferred that Group B participants 

believed their knowledge about pedagogy slightly increased over the course of the study.  

Table 14 

Means, Standard Deviations, t-Test, and Cohen’s d for PK Group B  

 M SD t P d 

Pre-intervention 27.77 3.100 -1.526 .142 .32 

Post-intervention 28.82 2.442    

Difference in Means 1.05     
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Pedagogical Content Knowledge (PCK) 

The TPACK domain of pedagogical content knowledge on the Survey of Preservice 

Teachers’ Knowledge of Teaching and Technology (Schmidt et al., 2009) was designed to assess 

“the content knowledge that deals with the teaching process (Shulman, 1986). Pedagogical 

content knowledge is different for content areas, as it blends both content and pedagogy with the 

goal being to develop better teaching practices in the content area” (p 125).  The survey 

instrument included four questions for the PCK domain (q27-q30). For Group A, the mean on 

the pre-intervention was 15.00; the mean on the post-intervention was 15.62. No significant 

difference was found (t(4) = 1.227, p >.007). Cohen’s d was hand-calculated (d = .26). 

According to Cohen (1977), the effect size is sufficient to interpret a small effect. Although the p 

value does not demonstrate strong significance, the effect size indicates a small effect was 

present. Therefore, it can be inferred that Group A participants believed their knowledge about 

pedagogical content knowledge slightly increased over the course of the study.  

Table 15  

Means, Standard Deviations, t-Test, and Cohen’s d for PCK Group A 

 M SD t P d 

Pre-intervention 15.00 1.673 -1.227 .234 .26 

Post-intervention 15.62 1.936    

Difference in Means .619     

 

For Group B, the mean on the pre-intervention was 14.14; the mean on the post-

intervention was 15.59. A significant difference was found (t(4) = 2.961, p ≤.007). Cohen’s d 

was hand-calculated (d = .63). According to Cohen (1977), the effect size is sufficient to 
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interpret a moderate effect. Therefore, it can be inferred that Group B participants believed their 

knowledge about pedagogical content knowledge moderately increased over the course of the 

study.  

Table 16 

Means, Standard Deviations, t-Test, and Cohen’s d for PCK Group B  

 M SD t P d 

Pre-intervention 14.14 2.0077 -2.961 .007 .63 

Post-intervention 15.59 1.736    

Difference in Means 1.45     

 

Technological Content Knowledge (TCK)  

The TPACK domain of technological content knowledge on the Survey of Preservice 

Teachers’ Knowledge of Teaching and Technology (Schmidt et al., 2009) was designed to assess 

“knowledge of how technology can create new representations for specific content. It suggests 

that teachers understand that, by using a specific technology, they can change the way learners 

practice and understand concepts in a specific content area,” (p 125).  The survey instrument 

included four questions for the TCK domain (q31-q34). For Group A, the mean on the pre-

intervention was 14.57; the mean on the post-intervention was 15.10. No significant difference 

was found (t(4) = .768, p >.007). Cohen’s d was hand-calculated (d = .16). According to Cohen 

(1977), the effect size is not sufficient to determine even a small effect. Therefore, it can be 

inferred that Group A participants did not believe their knowledge about technological content 

knowledge increased over the course of the study.  
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Table 17  

Means, Standard Deviations, t-Test, and Cohen’s d for TCK Group A 

 M SD t P d 

Pre-intervention 14.57 1.859 -768 .451 .16 

Post-intervention 15.10 2.914    

Difference in Means .53     

 

For Group B, the mean on the pre-intervention was 14.32; the mean on the post-

intervention was 15.50. A significant difference was found (t(4) = 2.093, p <.007). Cohen’s d 

was hand-calculated (d = .44). According to Cohen (1977), the effect size is sufficient to 

interpret a small to moderate effect. Therefore, it can be inferred that Group B participants 

believed their knowledge about technological content knowledge increased moderately over the 

course of the study.  

Table 18 

Means, Standard Deviations, t-Test, and Cohen’s d for TCK Group B  

 M SD t P d 

Pre-intervention 14.32 2.147 -2.093 .049 .44 

Post-intervention 15.50 2.502    

Difference in Means 1.18     

 

Technological Pedagogical Knowledge (TPK)  

The TPACK domain of technological pedagogical knowledge on the Survey of 

Preservice Teachers’ Knowledge of Teaching and Technology (Schmidt et al., 2009) was 
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designed to assess “knowledge of how various technologies can be used in teaching, and to 

understanding that using technology may change the way teachers teach” (p 125).  The survey 

instrument included five questions for the TPK domain (q35-q39). For Group A, the mean on the 

pre-intervention was 21.48; the mean on the post-intervention was 21.05. No significant 

difference was found (t(5) = .629, p >.007). Cohen’s d was hand-calculated (d = .13). According 

to Cohen (1977), the effect size is not sufficient to determine even a small effect. Therefore, it 

can be inferred that Group A participants did not believe their knowledge about technological 

pedagogical content knowledge increased over the course of the study.  

Table 19  

Means, Standard Deviations, t-Test, and Cohen’s d for TPK Group A 

 M SD t P d 

Pre-intervention 21.48 2.337 -.629 .537 .13 

Post-intervention 21.05 2.459    

Difference in Means -.43     

 

For Group B, the mean on the pre-intervention was 20.00; the mean on the post-

intervention was 22.73. A significant difference was found (t(5) = 4.141, p >.000). Cohen’s d 

was hand-calculated (d = .88). According to Cohen (1977), the effect size is sufficient to 

interpret a large effect. Therefore, it can be inferred that Group B participants believed their 

knowledge about technological pedagogical knowledge significantly increased over the course of 

the study.  
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Table 20 

Means, Standard Deviations, t-Test, and Cohen’s d for TPK Group B  

 M SD t P d 

Pre-intervention 20.00 2.895 -4.141 .000 .88 

Post-intervention 22.73 2.394    

Difference in Means 2.73     

 

Technological Pedagogical Content Knowledge (TPACK) 

The TPACK domain of technological pedagogical content knowledge on the Survey of 

Preservice Teachers’ Knowledge of Teaching and Technology (Schmidt et al., 2009) was 

designed to assess “knowledge required by teachers for integrating technology into their teaching 

in any content area. Teachers have an intuitive understanding of the complex interplay between 

the three basic components of knowledge (CK, PK, TK) by teaching content using appropriate 

pedagogical methods and methodologies” (p 125).  The survey instrument included eight 

questions for the TPACK domain (q40-q47). For Group A, the mean on the pre-intervention was 

31.57; the mean on the post-intervention was 31.38. No significant difference was found (t(8) = 

.159, p >.007). Cohen’s d was hand-calculated (d = .03). According to Cohen (1977), the effect 

size is not sufficient to determine even a small effect. Therefore, it can be inferred that Group A 

participants did not believe their knowledge about technological pedagogical content knowledge 

increased over the course of the study.  
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Table 21 

Means, Standard Deviations, t-Test, and Cohen’s d for TPACK Group A 

 M SD t P d 

Pre-intervention 31.57 3.932 -.159 .876 .03 

Post-intervention 31.38 4.653    

Difference in Means .159     

 

For Group B, the mean on the pre-intervention was 29.45; the mean on the post-intervention was 

32.86. A significant difference was found (t(8) = 3.472, p >.007). Cohen’s d was hand-calculated 

(d = .74). According to Cohen (1977), the effect size is sufficient to interpret a large effect. 

Therefore, it can be inferred that Group B participants believed their knowledge about 

technological pedagogical content knowledge significantly increased over the course of the 

study.  

Table 22 

Means, Standard Deviations, t-Test, and Cohen’s d for TPACK Group B  

 M SD t P d 

Pre-intervention 29.45 3.985 -3.472 .002 .74 

Post-intervention 32.86 3.454    

Difference in Means 3.41     

 

Research Question 2: What patterns exist in the experiences of the comparison groups? 

The second research question was answered by a qualitative data collection using 

extended response questions, final reflections, field notes, and focus group interview transcripts. 
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In order to support the findings from Group B, reflections from the multiliteracies workshop 

sessions were used to explain differences.  

Experiences with Teaching and Technology 

The data were collected and analyzed to provide information about the participants’ 

experiences with teaching and technology. The initial round of coding and categorizing of the 

data revealed two main themes, technology interaction and technology integration (see Table 

23).  Sub-themes included scaffolded instruction, content knowledge, and student-created 

products. The three sub-themes were common to both main themes. Within each main theme, 

technology interaction and technology integration, participants’ perceptions of technology and 

teaching indicated that some change occurred in the experiential patterns of Groups A and B. 

However, the roots of the changes vary across literacy block, practicum, and multiliteracies 

workshop experiences.  
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Table 23 

Technology Interaction and Technology Integration: Themes and Subthemes  

 Technology Interaction Technology Integration  
 

Scaffolded 
Instruction 

Control of technology maintained by 
teacher 
 
Static environment that still 
represents traditional teacher-
controlled context  
 
Technology used to demonstrate 
something  
 

Control of technology includes 
teacher and students in a 
participatory environment  
 
Technology used to demonstrate 
something followed by release to 
students for creative use to apply 
learning  

Content 
Knowledge  

Content is taught through teaching 
strategies, but technology remains 
static as presentation tool  
 
Viewable images, graphics, videos, 
and photographs are shown to teach 
content   
  

Combinations of teaching strategies 
and technology matched to content  
 
Content is considered when choosing 
applications and digital tools 
 
Viewable images, graphics, videos, 
and photographs are used to 
demonstrate learning of content 
 

Student-Created 
Products 

Audience for student work products 
is the teacher   
 
Work products are paper and pencil 
tasks 
 
Graphic organizers, charts are paper-
based  
 
Familiar modes of literacy, reading 
and writing using paper are 
incorporated, traditional literacies are 
created  

Participatory culture is created, 
audience for student work products is 
broadened through communication, 
collaboration  
 
Work products are transformed to 
digital  
 
Graphic organizers, charts are 
digitally created 
 
Multimodal elements are 
incorporated, multiliteracies are 
created  

 

The identification of the two main themes revealed the tension between the spaces 

defined as technology interaction and technology integration. Technology interaction and 
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technology integration are illustrated by how students and teachers actually use technology. The 

first theme identified was technology interaction. In this study technology interaction specifically 

refers to using technology as a vehicle for delivering content. Descriptions categorized under this 

theme described PowerPoint, YouTube videos, Prezi, graphics, and other images as commonly 

projected in the classroom with no transformation of the traditional teacher controlled vantage 

point.  The other main theme, technology integration eventually emerged in the qualitative data. 

In this study, technology integration is described as the teacher using a blend of technology, 

content knowledge, and pedagogy to create a participatory learning environment. Descriptions 

categorized under the technology integration theme suggested that combining technology, 

pedagogy, and content knowledge resulted in a participatory, active learning culture. 

Technology Interaction  

The qualitative data analysis suggested that technology interaction was a prominent idea 

among the participants in the study, particularly in the beginning. In fact, when asked to describe 

technology integration at the beginning of the study, most participants described technology 

interaction instead. For example, preservice teachers noticed that PowerPoint, YouTube videos, 

Prezi, graphics, and other images were commonly projected in the elementary or college 

classroom. Responding to the pre-intervention extended response questions, Maria, a participant 

from Group A, described presentation style teaching, “In most of my classes the professors use 

PowerPoint and videos for teaching. The professor keeps the students focused on the lesson this 

way.” Kelly, another participant from Group A, described a similar scenario on her pre-

intervention extended response questions, “My professors incorporate videos and PowerPoint to 

teach a lesson. That is mostly what I’ve seen. I did have one teacher that taught the class with 

different things, like a Prezi.”  On the same pre-intervention extended response questions, Linda, 



 122 

a participant in Group B, described effective modeling as, “One of my professors uses 

PowerPoint to show a lesson. She is very tech-savvy and does this in class.” Another participant 

from Group B, Katelyn, answered the pre-intervention extended response question by writing, 

“Most of the teachers I’ve seen show a PowerPoint or something like that. It seems to help the 

teacher stay on track in the lesson. I’ve noticed it the most in reading.”  

Technology Integration 

Responses from the post-intervention extended response questions suggested that 

participants in both Groups A and B may have shifted their perception of what constitutes 

effective demonstration or model of combining content, technologies, and teaching approaches. 

The reasons for the change in thinking vary, from experiences with an instructor modeling in the 

literacy block methods courses to participation in sessions from multiliteracies workshop. For 

example, on the post-intervention extended response questions, Maria (Group A) responded, 

“During the children’s literature class we made book trailers. Mrs. Clark modeled it and then we 

made our own. It helped me to know more about using technology and I learned more about 

children’s literature.” Kelly, also Group A, described a similar experience, “My children’s 

literature teacher taught us that there are other ways to provide students with the knowledge and 

understanding of new books. We created book trailers and she showed us how to do it.” Linda 

(Group B) wrote, “During the multiliteracies workshop Mrs. Bavonese modeled for us. She not 

only showed us how to do technology things, she helped us understand why we would do it that 

way, then we tried it ourselves. It was helpful to see it and do it.” Katelyn (Group B) responded 

to the post-intervention questions by describing how her thinking changed:  

During the multiliteracies workshop, we learned several new ways to integrate 
technology. She showed us how to integrate technology so that we can teach students 
with different learning styles using different modalities. It was more than watching a 
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PowerPoint; it was different than what I thought it would be. I was worried it would be 
boring. But it was active, more like I want when I get my own classroom.  
 

Technology Interaction or Technology Integration?   

Questions about what constituted technology interaction versus technology integration 

surfaced in the focus group interviews. During the first focus group, the students questioned each 

other about the difference when asked to describe technology integration. The first focus group 

was a mixed group with participants from both comparison groups and included Connie, Janice, 

Maria, and Kelly from Group A. Alyssa, Katelyn, and Robin were from Group B. The following 

discussion took place among the group:  

JB: How would you describe lessons that include technology integration?  
 
Alyssa (Group B): In the multiliteracies workshop we got to make up our own lesson 
plans. So for us that were in the workshop we saw how to do much more than just use an 
app. We saw how to tie it into the lesson so that the children are learning the content by 
creating, using their own ideas, making it count for their own learning. This is very 
different than what I saw in the practicum where they were just playing games, using 
apps to do simple things that the teacher told them to do. In the workshop, we learned to 
do it a better way, one that I think is more technology integration. 
Connie (Group A): So, in my practicum, they used the Smart Board to spell new words, 
so they would go up to the Smart Board and write the letter in for the sound. Just one 
student at a time, she would pull a pin for their number and they would go up.  
 
Alyssa (Group B): Well, my question for that is: is that technology integration or that just 
using it? That’s my question. What is it? What is the difference?   
 
JB: What do you think about it? It there a difference between using it and integrating it? 
Are those terms interchangeable?  
 
Connie (Group A): I guess integration is that you are using it, are you using it to integrate 
something?  
 
Alyssa (Group B): I think the example Connie gave was using it, but I’m not sure. Is it 
integration? It might be depending on the topic of the lesson. But then again, really, if it’s 
just one student and the rest are just sitting there then I see that more as just using it. I 
guess I answered my own question.  
 
JB: Let’s explore this a little more. What do you think? How would any of you describe 
integration versus using it?  
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Katelyn (Group B): I think integrating it is more like what we did in the multiliteracies 
workshop. We created our own KWL, graphic organizers, charts using the technology to 
do it, but we didn’t just do that. We changed what we were doing from the paper and 
pencil to the experience of doing it with technology. We added music or made a movie, 
we did screen shots of things like the digital graphic organizers. We shared it with more 
people because we could post things or show a movie that we made. I think if you are 
using an app for something that is already done, like playing a game, that’s just using it.  
 

The conversation continued with other participants voicing comparable ideas about the 

differences between technology interaction and technology integration. 

A similar discourse on the differences between technology interaction and technology 

integration spontaneously took place in the second focus interview group. The second group was 

also a mix of Group A participants, Kimberly and Olivia, and Group B participants, Tamara, 

Linda, and Christopher.  

JB: Let’s talk a little about technology integration. What are your thoughts about that 
term?  
 
Christopher (Group B): I feel like when one first hears of technology integration, one first 
thinks of computers, but there is so much more, like this tape recorder we are using right 
now. There are many things like iPads, tablets, apps, and other things that we need to be 
using to help kids move forward into the future. We are moving toward a more 
technologically savvy society and paper and pencil just don’t cut it anymore. There are 
many ways to use technology so that it all works together.  
 
Olivia (Group A): When I think of technology integration, in my mind, and I know this 
probably isn’t right, it’s something that makes it more ‘now’ for the kids. When I think 
about how technology is used in some classrooms, it makes me think of Accelerated 
Reader books and things like that. Read and take a test on the computer. That’s how it is 
used many times. But I don’t think that is integration.  
 
Linda (Group B): I agree with Christopher. They are just using it to show PowerPoints. 
The kids are just looking at it. The teacher is showing it. That is not integration if the kids 
are just sitting there. It is visual, and there may be other multimodal things, like audio, 
but something else has to happen to make it real integration.  
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Scaffolded Instruction 

A sub-theme that emerged in the data analysis was scaffolded instruction, which applied 

to the theme, technology interaction, and to the theme, technology integration. In this study, 

scaffolded instruction refers to the teacher supporting the student learning by modeling and 

demonstrating first, then scaffolding learning by gradually releasing the students to apply 

learning on their own. The participants from Groups A and B initially described technology 

interaction as commonplace in elementary and college classrooms. The pre-intervention 

responses suggested that technology interaction and technology integration descriptions are 

sometimes associated with examples of scaffolded instruction (model, guide, apply).   

Model. On the pre-intervention extended response questions, Kimberly (Group A) wrote 

a description of scaffolded instruction that fell under the theme of technology interaction, “my 

cooperating teacher shows videos mostly on YouTube. She shows things on the Smart Board, 

she projects the lesson and uses it to have the students follow along. She models for them to 

show how to complete a worksheet.” Kelly (Group A) also responded on the pre-intervention 

questions and described scaffolded instruction this way, “My teacher just used technology to 

model reading. She taught everyone to read that way, by showing the PowerPoint that went with 

the reading series and modeling for them what to do.”  

Guide. Some participants described episodes of scaffolded instruction that were 

categorized into the technology integration theme. These were predominately found in the post-

intervention responses and included a mix of descriptions from the children’s literature class and 

the multiliteracies workshop. Maria, a participant in Group A, described her experience with 

scaffolded instruction in the children’s literature class. On her post-intervention extended 

response Maria wrote,  
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During the children’s literature class we made book trailers. Mrs. Clark modeled how to 
do this and then we made our own. It helped me to know more about how to use 
technology and children’s literature. I think the process of doing it with Mrs. Clark 
helped me the most. 
 

Robin (Group B) also wrote about the guide component of explicit instruction,  

I learned so much in the multiliteracies workshop. The thing that helped me the most was 
to actually do the things we were learning about. I had time to think about it when we 
planned lessons. Mrs. Bavonese was there for us if we had a question, but she let us do 
the work. I gained confidence in working with technology in my lessons.  
 
Apply. Christopher and Linda, both participants in the multiliteracies workshop group 

described scaffolded instruction and technology integration experiences in multiliteracies 

workshop. Christopher suggested scaffolded instruction and in his response to the post-

intervention questions. He wrote,   

I noticed in the multiliteracies workshop that Mrs. Bavonese did not just show or tell us 
about how to use technology. She actually used it in combination with whatever content 
we were going to work with. So we made different things, like timelines, but they had a 
purpose and we used it to actually teach, not just show. We were involved in doing it and 
she circulated around helping us. We shared what we had done with the other groups. 
 

Linda also described scaffolded instruction and technology integration on the post-intervention 

extended response,  

In the multiliteracies workshop, Mrs. Bavonese actually gave us many different ideas 
about how to appropriately combine all of these aspects of a lesson. She modeled how to 
use apps and things so students can show their learning to the teacher and others by 
explaining what they learned and how. Then we tried it out with different apps, we 
planned lessons. I really liked the Show Me application on the iPad. Everyone worked 
together in groups to do different things with it and we shared what we did.  I was able to 
use it to retell a story. 
  
Bridge to Independence. Also falling under the sub-theme of scaffolded instruction, 

there were descriptions that suggested that as a result of experiencing scaffolded instruction in 

children’s literature or the multiliteracies workshop, some preservice teachers were beginning to 
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take ownership of technology integration as a future classroom teacher.  On the final reflection, 

Tamara (Group B), expressed this opinion about it,  

I learned so much by actually doing things with the technology. We had some instructors 
that just used the technology, like showing PowerPoint or using a Prezi. But in the 
multiliteracies workshop, I was able to see how I want to do things in my own classroom. 
I want to use the technology to help my own students be creative and learn the different 
content. I feel more confident in knowing what to do about it now.  
 

Also on the final reflection, Kimberly (Group A) illustrated how scaffolded instruction helped 

her by describing experiences in the children’s literature class. She said,  

I know that when we made the book trailers in Mrs. Clark’s class that was an important 
experience for me. I suddenly realized that there was more to technology than just 
showing something with it. I didn’t go to the multiliteracies workshop, but I do feel like 
that children’s literature class influenced me. Now I am thinking about how to do that in 
my own classroom.  
 

Content Knowledge 

A second sub-theme related to the themes of technology interaction and technology 

integration that emerged in the data analysis involved content knowledge. Participants in Group 

B mentioned a connection between technology and content knowledge in many of their 

responses and comments from the post-intervention extended response questions, focus group 

interviews, and final reflections. Participants in Group A did mention content knowledge, but it 

was more often described as the type of content, i.e. the subject that was mentioned. Group B 

participants were able to demonstrate evidence that their experiences supported them in 

connecting the content, technology, and pedagogy. For example, during focus group one, 

Katelyn (Group B) illustrated the connection by saying,  

Honestly, I learned the most about integrating technology during the multiliteracies 
workshop. I learned that just showing something isn’t technology integration. The teacher 
has to think about the standard, the objective that is going to be taught and how to teach 
it, what technologies work best for that particular standard. The students have to be 
involved in it too; things can be changed or made. Whatever you are having the students 



 128 

do, it has to be connected to the content you are trying to teach and the technology has to 
fit. This is true no matter what subject or grade you are teaching in.  
 

A discourse from focus group two also illustrated this point:  

JB: Let’s think more about integration. If you are designing an integrated technology 
lesson, what do you need to think about?  
 
Christopher (Group B): I think you need to consider what you are going to teach and how 
to do it with technology. I taught a lesson in narrative writing and this was after I started 
coming to the multiliteracies workshop, so I was thinking about all of it. I wanted the 
students to write about pets. Since narrative writing is story telling, I modeled how to 
think about pets and make connections by using a PowerPoint. The students were able to 
see me make some choices and create a web for my narrative writing by using the 
PowerPoint to record my ideas. I wanted them to write about pets. I felt like I connected 
the content because the objective was to activate or build prior knowledge in order to 
plan to tell a story. Now that I’ve been to the multiliteracies workshop, I know that a 
great next step would have been for the students to make their own PowerPoint to tell 
their pet story. But I didn’t have time to do that. I made a note of it though.  
 
JB: What about anyone else?  
 
Tamara (Group B): I wrote a lesson plan about the weather in the multiliteracies 
workshop. Instead of just writing or reading about the weather, my group thought about 
all the things that could be made with technology—that students could make: weather 
report, weather map, weather graphs. So, the students could learn about the different 
types of weather, make some graphs and maps, and then record them showing these 
things like a weather report, just like the TV news. They could post it on the class blog. It 
would be more interesting for everyone and I think they would learn more.  
 

A few participants from Group A discussed content knowledge in their various responses, but it 

was more specific to limited content and related programs, such as the reading basal or math 

programs.  On the post-intervention extended response questions, Kelly had this to say, “We 

used the PowerPoint that came with the basal. They are already done for you with everything 

you need to teach. It seems easy to do it that way, a good way to cover everything.” Another 

Group A participant, Robin, discussed content knowledge by stating, “My teacher knows what 

she is going to teach. She uses different things, like there are games that came with the reading 
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series so she uses the iPads to let the students play the games in centers. The games go along 

with the objectives for the week.”  

Student-Created Products  

The third and final sub-theme that emerged from the qualitative data analysis relative to 

technology interaction and technology integration was student-created products. This theme 

included references to the type of atmosphere created in the classroom, work products that 

students produced, and differences between traditional literacy and multimodal or multiliteracies. 

At the beginning of the study, participants from both groups frequently mentioned the teacher as 

in control of the class and the audience for the students’ work products. Participants referred to 

work products as paper and pencil type tasks.  

Student-Created Challenges 

Some participants voiced concern about innovative student created work products. Time 

was a factor in several comments that suggest challenges in creating the atmosphere needed to 

nurture student-created products that reach into creative realms using technology. During focus 

group two, Olivia (Group A) described student-created products and technology as challenging,  

My cooperating teacher doesn’t have time to let the students create anything. There’s too 
much to do with the reading series. Time is an issue. The first thing that got cut out was 
all that digital stuff. It’s too hard to fit in with whole group, small group, workbooks, and 
everything else. Sometimes she does let them go to the computer though. They can play 
the games that came with the reading series.  
 

Participants in both groups mentioned the book trailers created in their children’s literature class. 

The book trailers were given as an example of student-created products that represented 

technology integration; however, not everyone was convinced it was a good thing to do. Focus 

group two participant Robin (Group A) voiced her opinion about it,  

I did like doing the book trailers. But I don’t know about using it in my classroom. It 
would be a lot of work to do. I think I might choose something different, like let them 
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choose a kind of book report to do. I’ve been in classrooms where doing something like 
the book trailer is not that easy.  
 

Traditional Products 

Participants in both groups described some student-created products seen in classrooms 

or created in their own lessons. Several comments from both Group A and Group B participants 

described common traditional types of literacy: paper and pencil tasks such as a workbook page, 

writing letters, or engaging in the writing process with narrative and informational writing. Many 

of the participants talked about that in their pre- and post-teaching conversations during the field 

visits. In the following examples, students show how they might interact with technology; these 

students have yet to experience technology as an integrated tool for their learning.  

During a field visit, Connie (Group A) reflected on how she might use technology to 

change her lesson.   Connie was teaching a content literacy lesson and was placed in a first grade 

classroom for the literacy block practicum. The lesson included two standards from the Alabama 

Courses of Study, one for science (describe animal habitats) and another for English language 

arts (identify the main topic and retell key details). Connie taught the lesson using a white 

marker board to model how to record key details and determine the main idea. After teaching the 

lesson, Connie discussed ideas for changing the lesson to include technology. Connie said,  

I haven’t really tried to use technology in any of my lessons. The classroom that I am in 
has a Smart Board, but it isn’t hooked up to the Internet yet. If it were, I could have used 
it. I was thinking of showing a YouTube video about different habitats.  I think it would 
help the students to understand more about habitats if I used a video.  I could have them 
write connections between the video and what they read about in the text.  
 
Another participant from Group A used a digital dictionary in her lesson. Kimberly 

(Group A) taught a content literacy lesson in third grade during her field visit. The lesson 

included two Alabama Courses of Study standards, science (describe ways to sustain natural 

resources) and English language arts (determine the meaning of academic and domain specific 
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words in a text). Kimberly used an iPad with a digital dictionary app. During the lesson she 

alternated the iPad from group to group so that the students could look up words from the text. 

Groups that did not have the iPad looked up the words in the textbook glossary. Once the 

students looked up the words on either the iPad or in the glossary, they wrote the definitions on a 

folded paper to make their own dictionary. The students added illustrations for each word. 

Afterward, in the post-teaching conversation, Kimberly reflected on her lesson,  

I think it went well for most of it. I could have used more iPads though. The students all 
wanted to look up words on it, so I know they enjoyed it. But it was difficult passing it 
around. They did end up with their own dictionary of words. They can keep the one they 
wrote and use it when reading more about recycling and conservation. 
 

Participants who had experienced technology as an integrated tool during the MW described 

traditional literacy differently. For example, Christopher (Group B) described a lesson from 

practicum as,  

Good, except that I wanted to do more with technology. I just don’t have a use for too 
many paper things. I mean, some are needed of course. But everything on paper? If you 
have technology in the classroom, it should be used for something more contemporary. 
So I thought the lesson was good, but it could have been great if I would have done 
something different instead of the chart students filled in.  
 

Multimodal Products 
 
Group B participants included vivid ideas of student-created products in their description 

of teaching.  Alyssa (Group B) was placed in a fourth grade classroom for her literacy block 

practicum. During Alyssa’s field visit, she taught a content literacy lesson using informational 

text. The lesson included two standards from the Alabama Courses of Study, one for science 

(complete and incomplete metamorphosis) and another for English language arts (explain 

science concepts in a text). She had not planned to use much technology in the lesson other than 

using the iPad to show pictures of the sequence from egg to butterfly. Alyssa provided 

manipulative cards for each student to use and put the steps of the sequence in order after reading 
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the text. The cards had pictures and descriptions for each stage of the metamorphosis.  Alyssa 

modeled and provided guidance as students wrote to explain the steps in the process. After the 

lesson, Alyssa discussed how she would teach the lesson differently based on her experiences 

from the multiliteracies workshop and beginning understanding of technology integration. 

Alyssa explained her thinking,  

I would do this a little differently if I were in my own classroom and had a little more 
freedom. I would probably let the students create the way to show the concept of 
metamorphosis based on what they read in the text. I know from the multiliteracies 
workshop that you can change anything, so in this case, I might have the students create 
their own pictures, write the descriptions, and then put it together in some way. I think it 
would be fun to have students do something like that and add music, some kind of 
movement, maybe a slide show or screen cast. I know they liked the cards, it was a good 
way to involve the kinesthetic learners and that was good, but there could be more.  
 

Participatory Culture 

Part of the student-created products theme includes the atmosphere set by the teacher, in 

particular, a participatory culture in technology integration. Participants in Group B expressed 

ideas that fell into this category. For example, Janice (Group B) illustrated it best by saying this 

during focus group one,  

I know that part of the integration has to be that the students do something that gets 
collaboration going. When I was in the introduction to education class I went to a school 
that has laptops for all the students. I observed in that classroom and it was boring, I 
mean, really boring. The kids just sat, alone, and worked on their laptop. There was very 
little interaction. I just sat there thinking, if this is technology, then I don’t want it in my 
classroom. Now that I’ve been to the multiliteracies workshop I know that it doesn’t have 
to be that way. The kids in that classroom should have been talking, working with each 
other, making products with their technology, and sharing it on blogs or discussion 
boards. They were using Blackboard, like we use here, so I didn’t understand why it was 
so silent every time I went. I guess the teachers don’t know better.  
 

Another example that recognized the importance of the participatory culture include this final 

reflection from Linda (Group B), she wrote,  

Last semester I used my Nook to show some videos. I was working some students on 
identifying numbers from 1-30. I showed a video that counted 1-30 and showed the 
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numbers. After going to the multiliteracies workshop, if I did this again, I’d have to 
rethink it. I would do it differently, for example, I would have the students create their 
own video or a “show me” of their own counting numbers from 1-30. I’d let them share it 
with each other, and learn from each other. I definitely would change it.  
 

Multiliteracies Pedagogy 

In order to fully answer research question two, “what patterns exist in the experiences  

of the comparison groups,” the data were reorganized into the four categories of multiliteracies 

pedagogy: situated practice, overt instruction, critical framing, and transformed practice. To help 

illustrate the experiential patterns of Groups A and B, a matrix was created to view a synthesis of 

the examples from qualitative analysis and multiliteracies pedagogy. Table 24 illustrates the 

experiential patterns described in the qualitative data.  
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Table 24 

Differences in the Way Experiences Were Described  

Multiliteracies Pedagogy 
Kalantzis and Cope, 202 

Group A: Practicum Group B: Multiliteracies 
Workshop 

Situated Practice: immersion 
experiences into a new 
concept or topic and relates it 
to familiar, known designs of 
meaning.  

• Described opportunities to 
connect new learning with 
technology by viewing  

• Predominately described 
technology integration as a 
‘presentation’ type of 
lesson  

• Described opportunities to 
connect learning with 
technology by blending it 
with known ways of 
teaching and learning 
Gave examples from MW, 
reflected on decision 
making in planning 
lessons 
 

Overt Instruction: systematic 
way of using explicit 
instruction to conceptualize a 
new concept or topic by 
naming, defining, 
categorizing, and sorting. 

• Explicit instruction 
relating to technology 
described mostly as 
modeling or demonstrating 
with few examples of 
model, guide, and apply  

• Demonstrated 
understanding of explicit 
instruction relating to 
model, guide, and apply 

• Gave specific examples of 
explicit instruction  
 

Critical Framing: a way to 
interpret the social and 
cultural contexts of meaning 
of a concept or topic through 
critical analysis by 
diagramming, model making, 
analyzing, and explaining it. 
 

• Gave no examples of 
critical framing.  

• Provided examples of 
critical analysis relating to 
text features, cultural and 
linguistic diversity in 
multiple modes   
 

Transformed Practice: a 
process to transfer meaning by 
working in new or cultural 
designs by innovation, 
creation or translation 

• Gave no examples of 
critical framing 

• Provided multiple 
examples of ways to 
transform familiar designs 
into innovative, creative 
new designs  

 
 

Situated Practice  

Situated practice is an immersion experience into a new concept or topic that relates it to 

familiar, known designs of meaning. Situated practice can be described simply as drawing on 

prior knowledge to connect new knowledge through immersion experiences. Participants in the 
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MW were immersed in weekly opportunities to connect old and new learning about teaching and 

technology. Katelyn’s comments illustrated how other participants reacted when engaged in a 

purposeful discussion about traditional and multiliteracies. After the first MW session, Katelyn, 

(Group B) an elementary/collaborative major, wrote in a reflection,  

I guess I never thought of it before, multiliteracies. When I think about it, yes, I have 
noticed them. Online websites use spatial relationships to attract people to click and read. 
Commercials use multiliteracies as videos to attract people with logos, music, sound 
effects, or movements. I love to get online and look at graphics and things. I never 
thought about it as something I need to add to my teaching. But now it makes sense. You 
have to show students different ways because in real life, there are many different ways.   
 

Christopher (Group B) wrote about his thoughts about traditional and multiliteracies in the 

classroom,  

I can see now that things can be different than the way I learned in school. I remember 
round robin reading. One person was reading. It was boring. The teacher would stand in 
the front of the room. I remember feeling bored with worksheets. I forgot about how 
boring it was until today’s discussion. I really think something as small and ordinary as a 
video clip can help. Students today need to be intrigued and engaged. The old way might 
not work now.  
 

As I engaged the participants in situated practice, they began to notice how to use teaching and 

technology in the classroom. Janice (Group B), an elementary/early childhood major, 

commented in a reflection,  

Incorporating music, drama, and art into the classroom has always been presented to me 
as a ‘if you have time’ kind of scenario. While I was in school, these were the kinds of 
things that were fillers or holiday things. Now, I can see how using technology and 
multiliteracies is just a different way to look at things that we normally see in print. So 
kids can be creative using music, drama, and art but still learning the lessons the teachers 
needs to teach.  
 

Furthermore, I engaged Group B in situated practice by connecting the ACOS, giving 

participants ideas about how traditional literacy is represented in the standards, where the 

standards refer to technology, and helping them make connections by brainstorming ideas for 

technology and teaching. When I provided the think-aloud model of planning with the ACOS 
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and connecting technology and teaching, the participants were able to see the importance of 

specific instructional planning to carry out multiliteracies lessons. Tamara, an 

elementary/collaborative major wrote,  

It’s important to use the content knowledge with pedagogy. Knowing the content 
knowledge you need and the type of pedagogy will help a teacher plan lessons that cause 
learning to happen. If you are adding in technology, it’s even more important. Teachers 
shouldn’t just use anything because it’s there, instead, they should think carefully about 
what they want their own students to learn, the content knowledge. Then the pedagogy 
and technology come into play. I think this is a different way to think about it. It’s too 
easy to get carried away with all the technology. A teacher still has to pay attention to 
why she is teaching it.  
 

Overt Instruction 

Overt instruction is a systematic way of using explicit instruction to conceptualize a new 

concept or topic by naming, defining, categorizing, and sorting. Overt instruction includes an 

explicit model of teaching that includes modeling a lesson, providing guided practice, and giving 

opportunities for application of learning. All participants received some experiences in this in 

literacy block courses. However, participants in Group B were engaged in overt instruction 

regarding technology and teaching each week during the MW sessions. What participants found 

out is that there are a plethora of options for lessons that include integration of technology, 

pedagogy, and content knowledge. Linda (Group B), an elementary/collaborative major wrote in 

one of her reflections,  

Today I worked on planning a multiliteracies lesson that included digital tools, 
vocabulary, comprehension, and writing. I learned many things about the process of 
creating this type of lesson. Mainly, I learned how to actually incorporate digital tools. I 
had to think about what would work best and how the technology fit into the content I 
was planning. Further, I think this is teaching me that I need a foundation in the content. I 
have to know what I’m going to teach in order to make better decisions about how to do 
it.   
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The participants also noticed the explicit instruction when it happened in the workshop and 

noticed when it didn’t in the practicum. Alyssa (Group B), an elementary/collaborative major 

wrote,  

I have learned that teaching can be fun and interactive using multiliteracies instead of the 
same old boring things. For example, Mrs. Bavonese modeled for us how to use an app to 
record a 90 second audio clip. This could be used for all kinds of things in the classroom, 
for example, if you want students to summarize a story in 90 seconds, tell the main idea 
quickly, or explain the setting, plot, and characters of a story. When she was modeling 
this I thought about fill-in worksheets. Using that recording app, it was called Croak It 
(croak.it), seemed like a better way to do it. I haven’t noticed too much of multiliteracies 
in classrooms, but now that I’ve been here, I find myself thinking ‘why not’ when I am in 
practicum. I really want to try these things.  
 

As participants engaged with LAT, grew comfortable with technology through DP, and solved 

scenarios in LBD, they began to loosen up and not be as concerned about being ‘right.’ Janice 

(Group B), an elementary/early childhood major, commented about this in a reflection,  

My experiences in the MW are allowing me to feel more comfortable about what I’m 
doing with technology. I never fully understood everything that technology can do in 
teaching because I was too worried about other things. Now I see that it is easy to do if 
you know your pedagogy and the content. I just figured that out, and it seems easier.  
 

Another experiential pattern was breaking overdependence on using apps that were designed for 

specific purposes rather than opening technology use to the many different text types and uses of 

information communication technology (ICT). One change that occurred early on in the guided 

practice and application part of the MW sessions was an obvious attachment to apps that were 

designed specifically for a task rather than applicable to creative means. For example, in the 

beginning, Participants in Group B were dependent upon digital applications that drill students 

on concepts, such as sight words or math facts. Many schools are using iPads and apps for this 

type of computer-assisted instruction. Participants saw this in practicum, so in the beginning of 

the MW experience, part of the hesitancy was about getting the participants to break away from 

pre-determined applications and move toward more creative endeavors. This was new thinking 
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for the participants, however, once they began to experience multiliteracies through overt 

instruction coupled with the situated practice, new ways of thinking about how to use technology 

began to occur. During the workshop, I used Today’s Meet to record spontaneous comments and 

learning throughout the workshop. Here is one conversation relating to a change of thinking 

about applications versus creative use of ICT:  

Alyssa: At first today I was confused. I wanted to just use this app that I saw in my 
practicum. The teacher lets the kids use iPads in the stations during reading groups. Mrs. 
Bavonese just kept asking me, is that app going to do what you want it to do. We were 
trying to do something for retelling. I kept trying to use an app that the teacher adds 
questions and the kids answer. I feel puzzled.  
 
Linda: I know. I felt the same way. I think what she means is that there are better things 
to use. My CT does the same thing, or really, they all go to the computer lab and go on a 
program that they answer questions and things. I think it came with the reading program. 
It’s not creative though. A better way to retell would be to let the students record 
themselves retelling and pair it with illustrations or creating kind of comic strip or 
timeline. Something that is not so restricting.  
 

Participants in Group B noticed this use of computer-assisted instruction in practicum; shades of 

this were also detected in Group A through the reflections, field visits, and focus group 

discussions. However, Group A did not have a strong experience in thinking about alternatives to 

this type of computer-assisted instruction nor did they have much experience in discussing how 

to use that type of technology versus ICT. 

Critical Framing  

Critical framing is a way to interpret the social and cultural contexts of meaning of a 

concept or topic through critical analysis by diagramming, model making, analyzing, and 

explaining it. I used this multiliteracies pedagogy to help participants analyze different types of 

social and cultural contexts for text structures, and text modality.  

Alyssa wrote,  
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I have learned how multiliteracies can be imperative for bringing out cultural and 
linguistic diversity. I enjoyed the activities. I knew there were multicultural tales but I 
honestly never really thought about the symbolism of things, like in Mufaro’s Beautiful 
Daughters. I did not know that a yam was important in African stories or that the 
Cinderella tales were really about good and evil. I guess I knew that, but I never really 
thought about it before now.  
 

Katelyn wrote about a similar ‘ah-ha’ moment,  

When I think about cultural and linguistic diversity, I refer back to how it would look in a 
social studies class. I know that it can be taught in different subject areas, but I just didn’t 
think you should focus on it. I mean, what if you offended someone on your class? It 
seems hard to touch on a cultural background without offending students. I thought it 
belonged in social studies. I guess things have changed since I came through elementary 
school. Now it seems more integrated.  You can use music and pictures to help students 
see different cultures. That seems safer to me than telling about different cultures.  
 

Participants in Group A did not have any specific experiences similar to Session 3. When 

analyzing the qualitative data collection, there were no comments or references to this type of 

thinking. Thus, the experiences in the MW offered Group B participants an experience in critical 

analysis that likely contributed to the beginning of a conceptual understanding of TPACK.  

Transformed Practice 

 Participants in Group B were highly engaged in transformed practice. The pedagogy of 

transformed practice is a process to transfer meaning by working in new or cultural designs by 

innovation, creation, or translation. The transformed practice was demonstrated as participants 

created their own versions of technology and teaching, blending the pedagogy and content 

knowledge into new forms. Comments from the post-intervention extended response questions 

and focus group transcripts highlighted the differences in thinking about technology as a viewing 

tool as opposed to viewing technology as a tool that may be used to create and share meaning. 

Furthermore, comments written by the participants as part of the MW sessions support the 

finding that this practice impacted learning about teaching and technology. Each week, several 
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comments were made about this aspect of the workshop. Christopher (Group B), an 

elementary/early childhood major commented on a reflection,  

Children learn and do what the teacher brings to the lesson. A teacher can incorporate 
multiliteracies into any lesson, whether it be science, reading/language arts, math, or 
social studies. Great ways to incorporate social studies would be to create a digital 
timeline or an info graphic of a cycle. Songs and rhymes are good ways to change a 
lesson too, kids could write and perform their own, record it, and share. How about acting 
out parts of grammar? Like making a digital dictionary of the students acting out or 
demonstrating different words. I never did anything like this in school. I haven’t seen 
very much of this in classrooms either. I really want to try it.  
 

Linda (Group B), an elementary/collaborative major, also commented on this idea of transformed 

practice, 

Pedagogy is important in trying to use multiliteracies. These kinds of activities can help 
teachers stay away from traditional things like worksheets and book reports. Students 
learn differently, so thinking about this is a good way to differentiate what students can 
do. The main thing is that the students do it. The teacher does a lot in teaching the lesson, 
but the students should do more to create things using technology.  
 

 Clearly, the participants in Group B were directly engaged in multiliteracies pedagogy during 

the MW sessions. The engagement included experiences in situated practice, overt instruction, 

critical framing, and transformed practice. Participants in Group A received no engagement in 

multiliteracies pedagogy. So, the experiential patterns are different as a result of the intervention. 

While Group A continued in practicum and received no additional support in thinking about 

technology and teaching, Group B had a myriad of opportunities to reflect on multiliteracies and 

how technology, pedagogy, and content knowledge can blend together. Furthermore, the 

participants in Group B saw ways to integrate rather than interact with technology. Therefore, a 

difference did exist in the experimental patterns, which impacted how participants described 

technology interaction or integration.  
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Research Question Three: What parallels exist between the empirical findings on 

technological, pedagogical, and content knowledge and the experiential patterns in the 

comparison groups?  

 This study utilized a mixed methods research approach in order to gain a rich view of the 

impact of a multiliteracies workshop model on the TPACK knowledge of preservice teachers in 

elementary education. The research design was the convergent parallel approach and featured a 

parallel data collection and analysis of quantitative and qualitative data. A hallmark of mixed 

methods research is the analysis and interpretation of the data sources separately, and then 

merged together. The purpose of this is to draw inferences based on several sources of data, 

providing a more comprehensive result than relying solely on quantitative or qualitative data 

(Creswell & Plano Clark, 2012). In order to answer research question three, the analyzed data 

were merged to reveal information about the impact of a multiliteracies workshop on preservice 

teachers’ TPACK knowledge. The quantitative data for this study was drawn from a pre- and 

post-intervention using the Survey of Preservice Teacher’s Knowledge of Teaching and 

Technology (Schmidt et al., 2009). The data were analyzed using the SPSS data analysis 

program. Findings from the quantitative analysis suggested that in the seven domains of TPACK, 

areas of growth could be identified based on empirical evidence in both groups, and 

exponentially in Group B (multiliteracies workshop). The qualitative data analysis included 

identification of themes and experiential patterns. In keeping with the mixed methods design, the 

data were merged to create a synergy that is best illustrated by combined findings, and 

interpreted to provide a rich picture of the impact of the MW on preservice teachers’ TPACK 

learning. In order to best demonstrate the merging of quantitative and qualitative data, Table 25 

illustrates the merged findings.  
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Table 25 

Empirical Findings and Experiential Patterns in Comparison Groups A and B  

 p 
value  

Cohen’s 
d  

Experiential Patterns  

TK A .208 .28 Participants in Group A participated in spotty technology play in 
methods courses while participants in Group B were given 
multiple demonstrations and extended opportunities to play with 
technology in a participatory culture.  
 

TK B .009 .61 

CK A .059 .44 Participants in both groups engaged in activities to boost CK about 
teaching reading and other academic domains, However, Group B 
experienced increased engagement with CK during the MW 
sessions, including modeling by the MW facilitator on how to read 
standards for content knowledge.  
 

CK B .014 .57 

PK A .202 .28 Participants in both groups engaged with reading-specific 
pedagogical knowledge in methods courses and practicum.  
 

PK B .142 .32 

PCK A .234 .26 Participants in both groups engaged in activities to increase PCK. 
However, participants in Group B engaged at a deeper level, 
including dissection of standards to make instructional decisions 
about appropriate pedagogy for specific content knowledge.  
 

PCK B .007 .63 

TCK A .451 .16 Participants in Group A had limited engagement in connecting 
TCK for teaching, relying mostly on examples of technology 
interaction. Conversely, Participants in Group B had increased 
opportunities to integrate TCK connections for teaching, including 
solving scenarios that called for integration of technology with 
specific content knowledge.  
 

TCK B .049 .44 

TPK A .537 .13 Participants in Group A had little opportunity to engage in 
activities designed to increase TPK. However, Participants n 
Group B had multiple opportunities to increase TPK through 
extended periods of exploration of teaching and technology use in 
conjunction with solving scenarios and technology integration. 
  

TPK B .000 .88 

TPACK A .876 .03 Participants in Group A had sparse opportunity to apply TPACK 
to teaching and technology with experiences that mostly featured 
technology interaction. On the other hand, participants in Group B 
had weekly opportunities to see technology integration or TPACK 
in action through explicit instruction and engagement in 
application through solving scenarios.  
 

TPACK B .002 .74 

 

The empirical evidence suggested that growth occurred in the two groups, but was greater in 

Group B. The statistical evidence of the impact of a multiliteracies workshop on preservice 
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teachers’ TPACK learning revealed that Group A had several areas of growth, CK, TK, PK, and 

PCK. These changes can be attributed to experiences in the literacy block methods courses and 

practicum. For example, CK, PK, and PCK are expected to increase as participants engage in 

methods courses. The small result in Group A in TK could be attributed to experience in 

children’s literature or from using smart boards, tablets, and other devices in practicum. The 

three domains that lacked evidence of statistical change in Group A were TCK, TPK, and 

TPACK. These results are also supported by the experiential patterns. Group A were not able to 

express specific examples of technology integration except for the one example from the 

children’s literature class. Group A had no time to engage in prolonged exercises that allowed 

them to compare traditional versus multiliteracies, play with technology, or think through design 

scenarios. Furthermore, Group A did not have the explicit experience of viewing the ACOS as 

the content and pedagogy, then imagining and planning for the transformed literacies when 

technology is added. This was a difference between the experiential patterns of the two groups; 

in fact, there was a major difference in the actual experiences. The experiences in the MW were 

different than almost all experiences in the methods courses or practicum. There were little to no 

opportunities for participants in Group A to evaluate differences between technology interaction 

and technology integration, nor were there any quality experiences that connected the ACOS 

explicitly to technology integration.  

On the other hand, the experiences Group B had in the MW resulted in different 

experiential patterns that might be related to changes in data from the pre- and post-intervention 

survey. Group B data demonstrated growth in all seven TPACK domains. Group B data from all 

seven domains suggested some increase in knowledge. According to participants reporting on 

their own experiences, the MW offered fresh ways of thinking about teaching and technology. 
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The MW included a participatory culture that was perceived as a way to try out technology and 

teaching. Group B participants had chances to rehearse ideas about teaching with technology 

integration, learn from one another through peer collaboration, and exercise creativity in multiple 

ways. The largest increase in Group B was in Technological Pedagogical Knowledge (TPK). In 

this knowledge bank, participants in Group B exercised their TPK by working scenarios and 

imagining ways to integrate technology rather than use it. The experiential pattern of consistent 

TPK work appears to have impacted participants’ reports of their own TPK.  The second largest 

statistical evidence of change in Group B was TPACK. This domain is the blend of technological 

pedagogical content knowledge and is considered to be the nexus of teaching and technology 

(Koehler & Mishra, 2006).  Participants in Group B had MW sessions weekly that included a 

modeled lesson demonstrating TPACK as well as opportunities to make connections between the 

ACOS and appropriate use of technology.  

Chapter Summary 

        This chapter presented the data analysis from a convergent parallel mixed methods 

approach that included quantitative and qualitative methodology on sources of data common to 

both comparison groups. The data collection included data from two comparison groups, Group 

A (n = 22) and Group B (n = 21) was used to answer the three research questions and provide 

support for discussion of the overarching theme, “how does participation on a multiliteracies 

workshop impact TPACK learning in preservice teachers?” The first research question focused 

on the statistical evidence of impact of a multiliteracies workshop on preservice teachers’ 

TPACK learning. Results from dependent t-tests suggested that in Group A, one out of the seven 

domains of TPACK demonstrated statistical significance (CK), three domains suggested small 

effect changes based on Cohen’s d (TK, PK, and PCK), and the remaining three domains failed 
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to show statistical evidence of an increase in knowledge (TCK, TPK, TPACK). However, in the 

group that participated in the MW, Group B, data from all seven domains suggested some 

increase in knowledge. Statistical analysis suggested that PK was the least impacted and TCK 

with the best statistical evidence of learning. The second research question focused on an 

analysis of extended response questions, reflections, field notes, and focus group transcripts to 

reveal evidence of changes in participants’ thinking about technology and teaching. The data 

analysis revealed experiential patterns that could be related to the intervention of the MW 

sessions. Two main themes emerged in the coding process: technology interaction and 

technology integration; and three sub-themes: scaffolded instruction, content knowledge, and 

student-created products. The third research question focused on the merging of the quantitative 

and qualitative data. The merged data analysis suggested that Group B participants evolved in 

their knowledge of teaching and technology, as evidenced by the pre- and post-intervention 

Survey of Preservice Teachers’ Knowledge of Teaching and Technology (Schmidt, 2009) data 

and supported through reports of engagement with multiliteracies pedagogy. Chapter V presents 

the conclusions in view of the overarching question, the three research questions, implications, 

limitations, and recommendations for future research.  
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CHAPTER V: 

DISCUSSION, IMPLICATIONS, RECOMMENDATIONS  

Introduction 

The purpose of this study was to appraise the impact of participation in a multiliteracies 

workshop on preservice teachers’ TPACK knowledge. Research efforts suggested that fresh 

approaches for teacher education and technology integration are worth exploring (Ajayi, 2011; 

Kay, 2006; Niess, 2011; Ottenbreit, Glazewski, Newby, & Ertmer, 2010). For this reason, the 

study provided a way to gauge potential for a model of preservice teacher education that embeds 

experiences with multiliteracies as a way to yield gains in TPACK knowledge. In this 

multiliteracies workshop model, the goal was to determine the impact of the multiliteracies 

workshop on understanding of how to plan and implement technology-integrated lessons. 

Specifically, the study investigated the differences in TPACK knowledge between elementary 

preservice teachers who participated in a multiliteracies workshop (MW) and those who did not 

participate in a MW. The MW integrated learning activity types (LAT), deep play (DP), and 

learning by design (LBD) with the four learning experiences associated with multiliteracies 

pedagogy: situated practice, overt instruction, critical framing, and transformed practice (Cole & 

Pullen, 2010; Harris & Hofer, 2009, Kalantzis & Cope, 2012; New London Group, 2000).   

 The overarching research question for this study was: How did participation in a 

multiliteracies workshop impact TPACK learning in elementary preservice teachers? Additional 

research questions for this study were: 

1. To what extent did technological, pedagogical, and content knowledge learning 

differ between the comparison groups; 
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2. What patterns exist in the experiences of the comparison groups; and 

3. What parallels exist between the empirical findings on technological, 

pedagogical, and content knowledge learning and the experiential patterns in the 

comparison groups?  

In order to identify any differences in TPACK learning between the comparison groups, I used a 

mixed methods approach to collect quantitative and qualitative data that offered multiple views 

of TPACK learning. The study was an experimental design using two comparison groups and 

conducted as a convergent parallel mixed methods study (Creswell & Plano Clark, 2012). The 

study took place over an eight-week period and included a six-week multiliteracies workshop 

experience for one of the comparison groups.  

 Chapter IV presented the results from the data analysis phase of the study. Chapter V will 

discuss the results in relation to the three research questions and the overarching research 

question. The results from the study will be discussed and related to the TPACK framework 

(Mishra & Koehler, 2006). Implications from the study will be identified and limitations 

addressed. Finally, recommendations for future research will be suggested.  

Discussion of Findings 

Research Question One 

The first research question was related to the comparison groups and their participation in 

the multiliteracies workshop or practicums. These findings reported in Chapter IV offer an 

answer to the question, “To what extent did technological, pedagogical, and content knowledge 

learning differ between comparison groups?” Based on the results, participants in Group A 

believed that their knowledge of TPACK either slightly changed or stayed the same over the 

course of the study. However, Group B results suggested that participation in the MW yielded an 
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impact on TPACK knowledge. Participants in Group B self-reported that they believed their 

knowledge in all seven TPACK domains increased over the course of the study. Group A 

reported some slight changes, however, they were not as widespread or as large as the impacts on 

Group B. While the empirical findings did not offer reasons why preservice teachers self-

reported their own TPACK knowledge as they did, the data did suggest that experiencing the 

MW caused preservice teachers in Group B to believe their TPACK knowledge had increased. 

 Koehler and Mishra (2009) wrote about TPACK as a way for teachers to move beyond a 

simplified approach to teaching and technology and into an integrated conceptual understanding 

of technology, pedagogy, and content knowledge. Perhaps the preservice teachers who 

participated in the multiliteracies workshop began to conceptualize the TPACK relationship and 

move toward application of it, thereby impacting the rating of their knowledge of teaching and 

technology. In fact, Abbit (2011) discussed the emergence of TPACK knowledge in preservice 

teachers and attributed gains to contextual experiences with technology and teaching. The 

multiliteracies workshop would fall under such a context, offering a unique recurrent workshop-

style experience designed to give preservice teachers authentic practice with application of the 

TPACK framework.  The results of the quantitative data analysis supported the Multiliteracies 

Workshop Model as a way to impact preservice teachers’ TPACK knowledge.  

Research Question Two 

The second research question, “What patterns exist in the experiences of the comparison 

groups, was answered through an analysis of data collected from both comparison groups: 

extended response questions, focus groups, final reflections, and field notes.  

Technology Interaction. The theme of technology interaction was prominent in both 

groups at the pre-intervention and implied that preservice teachers primarily noticed that 
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technology was used but failed to connect technology, content knowledge, and pedagogy as a 

conceptual unit. This finding hinted that preservice teachers are not yet able to connect 

technology, pedagogy, and content knowledge in ways that leverage a participatory culture for 

student learning. Rather, preservice teachers view technology in the classroom as a presentation 

device. This finding is consistent with findings from the Teachers’ Use of Educational 

Technology in U.S. Public Schools 2009 Survey that found that projection devices were the most 

commonly used technology in America’s classrooms. All types of projection tasks were 

mentioned by the participants, including use of smart boards for presentations of PowerPoint, 

Prezi, and different kinds of images.  

Integration and Multiliteracies. The theme of integration also emerged during the 

analysis and was most often evident in data collected toward the end of the study, for example 

the post-intervention extended response questions, final reflections, and focus group interviews. 

Integration was mentioned by members of both comparison groups, however participants that 

were in the multiliteracies workshop group more explicitly described it.  According to 

multiliteracies theory, people become designers of their own social futures, creating and 

transforming designs to communicate meaning (Cazden et al., 1996; Coiro, 2003; Kalantzis et 

al., 2010; Kalantzis & Cope, 2012; Kress, 2000; Leu et al., 2004; Leu, 2000; New London 

Group, 2000). The creation of multiliteracies in the classroom when incorporating technology 

requires a conceptual understanding of how technology, pedagogy, and content knowledge blend 

to create and transform designs for communication of meaning. All participants attended the 

children’s literature class as part of the methods courses in literacy block, while only Group B 

attended the multiliteracies workshop. The instructor for children’s literature provided one strong 

experience with technology and integration of pedagogy and content knowledge- creating book 
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trailers. Because both groups had this experience, it’s possible that participants from both groups 

experienced multiliteracies in ways that brought them closer to a conceptual understanding of 

TPACK that will benefit them in the classroom. Preservice teachers from both groups were able 

to describe such multiliteracies experiences and generally used descriptors that aligned with 

episodes of scaffolded instruction, either from the children’s literature class or the multiliteracies 

workshop. However, Group B participants were able to give richer and varied examples, while 

Group A descriptions were limited to the book trailers. Therefore, I can infer that the MW 

provided experiences that resulted in a deeper conceptualization of TPACK. If Group B 

participants were able to better identify, describe, and imagine applications of TPACK in 

teaching and learning, then the multiple exposures to technology integration in the MW had an 

impact. Group A participants simply did not have enough strong experiences needed to shift 

thinking about technology from interaction to integration.  

Descriptions of scaffolded instruction were consistent among participants that mentioned 

examples categorized as technology interaction and technology integration. Scaffolded 

instruction features an active learning cycle that is based on social learning theories (Tracey & 

Morrow, 2012). Scaffolded instruction includes support and encouragement to move learning 

into levels of independence. Scaffolding techniques are referred to as the explicit model of 

instruction and include three components: model, guide, and apply. Common to both comparison 

groups were ways that technology interaction and technology integration were demonstrated or 

modeled for the preservice teachers, however Group B participants also provided vivid examples 

of guide and apply.  

Scaffolded Interaction. When asked to describe technology integration at the beginning 

of the study, preservice teachers in both groups described technology interaction as teacher-
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oriented, citing examples using phrases such as the teacher shows a video, the teacher uses a 

PowerPoint, the teacher projects an image, the teacher presents the material, or the teacher uses 

the projector. These descriptions indicated that preservice teachers noticed what their instructors 

and cooperating teachers did, and contextualized their understanding of technology integration in 

terms of what the teacher did. As instructors and teachers used technology in this way, 

technology interaction was modeled or demonstrated for the preservice teacher. The examples 

categorized as technology interaction included only a few vague descriptions of scaffolded 

instruction that went beyond modeling and into the guide and apply realms. Very few 

participants expressed examples of how the teacher guided them toward technology interaction 

or encouraged them to restrict technology to a presentation tool. Instead, the examples were 

described in limiting ways that suggested instructors and cooperating teachers modeled 

interaction, which preservice teachers initially identified as integration. From these descriptions, 

the data suggested that the majority of technology that preservice teachers encountered in their 

college courses or practicum experiences likely fell into the technology interaction category.  

Scaffolded Integration. However, in data collected toward the end of the study, 

technology integration emerged and brought descriptions using phrases such as the students 

should be using the technology, it is more than just showing something, the class has to be 

involved, the students could create, the content matters, the teacher should consider the topic 

and the technology. These descriptions of technology integration were often accompanied by 

phrases that indicated experiences in scaffolded instruction that went beyond modeling or 

demonstration and into the guide and apply realms. Descriptions were often prefaced with 

phrases such as she modeled it and then we tried it, I learned by watching her and then trying it, 

we saw it and then we used it to solve a scenario, I learned the most by doing it. Comments such 
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as these suggested that when instructors employ an active learning atmosphere using scaffolded 

instruction, preservice teachers are able to reorient their thinking to reflect a change in beliefs 

about what constitutes technology integration. The examples of technology integration and 

scaffolded instruction fell into two types of experiences described by the participants: the 

experience gained from scaffolded instruction in either the children’s literature course or the 

multiliteracies workshop. While both groups experienced the scaffolded instruction and 

technology integration in the children’s literature class, only Group B experienced scaffolded 

instruction in the multiliteracies workshop. Perhaps the experiences in children’s literature 

explained the slight shift in TPACK beliefs among participants in Group A. Since few scaffolded 

experiences in literacy block were described other than those associated with the children’s 

literature instructor, it can be suggested that experience of seeing and making book trailers 

influenced preservice teachers’ beliefs about teaching and technology. Furthermore, these 

findings suggest that even a very small amount of modeled lessons, guided practice, and 

application with technology integration has potential to impact preservice teachers’ TPACK 

knowledge.  The shifts in Group B are likely explained by the consistent use of scaffolded 

instruction in the MW. The modeled lessons, think-aloud connections to the ACOS, and guided 

practice using LAT and DP impacted the participants’ TPACK learning. Furthermore, the 

opportunity to plan for authentic situations provided Group B participants multiple ways to 

consider how to move technology interaction to integration.  

From Multiliteracies Pedagogy to TPACK 

On the other hand, the scaffolded experiences described by participants in Group B 

reflected the multiliteracies pedagogy and a participatory culture, lending a unique context to the 

preservice teachers’ experiences. The comments made by Group B participants were reminiscent 
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of what happened in the MW sessions and aligned with the creation of multiliteracies as a 

classroom application of student-created products (Gee, 2010; Hesterman, 2013; Kalantzis et al., 

2010; Kalantzis & Cope, 2012; Kress, 2000; Kress, 2003; Kress, 2009; Leu et al., 2004). In order 

for the preservice teachers in Group B to plan for a participatory culture along with technology 

integration that was appropriate to the content and technology available, TPACK-type thinking 

had to be cultivated. In essence, the participants had to advance their thinking toward an 

understanding of technology integration that effectively blended technology, pedagogy, and 

content knowledge into the specialized knowledge for framing technology integration, otherwise 

known as TPACK (Ajayi, 2011; Al-Hazza & Lucking, 2012; Koehler & Mishra, 2005a; Mishra 

& Koehler, 2006; Mishra & Koehler, 2008; Niess, 2011).  Instructor modeling in the 

multiliteracies workshop provided scaffolded support in facilitation of TPACK thinking, giving 

the preservice teachers in Group B enhanced opportunities to reorient their thinking about what 

constitutes technology integration. Furthermore, these experiences gave Group B participants the 

opportunity to compare and contrast technology interaction and technology integration. As the 

workshop experiences went on, the differences between interaction and integration became 

increasingly apparent to the participants.  

The comments made by Group B participants were also reminiscent of findings that 

described the usefulness of methods courses to build the foundations and provide context for 

preservice teachers’ efforts in instructional decision making relating to TPACK (Niess, 2008, 

Niess, 2011). While the multiliteracies workshop was not a methods course, it was nested within 

methods courses relating to literacy development. In this way, the multiliteracies workshop 

provided a foundation and context for participants to practice blending technology, pedagogy, 

and content knowledge for teaching and learning in literacy and content area literacy.  
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Research Question Three 

 The third research question, “what parallels exist between the empirical findings on 

technological, pedagogical, and content knowledge and the experiential patterns in the 

comparison groups?”, was addressed by merging the experiential patterns to the TPACK 

framework. The experiential patterns of both groups A and B support the findings from the 

empirical analysis. In each domain of TPACK, the experiences of the participants seemed to 

impact the preservice teachers’ beliefs about their own TPACK.  

 Technological Knowledge. The domain of technological knowledge, or TK, refers to the 

knowledge of how to actually use technology. TK was impacted slightly in Group A and 

moderately in Group B. Since technological knowledge encompasses actually using the 

technology and understanding how to operate it, the growth in Group B makes sense. The MW 

sessions included lengthy periods of time whereby the participants could simply play with the 

technology. Risk-free prolonged engagement through the multiliteracies pedagogies combined 

with deep play opportunities and could explain the greater growth in the TK knowledge of 

participants in Group B. Participants in Group A were not given extended periods of time to play 

with technology during any of the methods courses. 

 Content Knowledge. The domain of content knowledge, or CK, refers to the knowledge 

about the actual subject that is to be taught. CK was impacted moderately for both groups, 

however, Group B slightly outpaced Group A in self-reported content knowledge gains. Both 

groups were involved in the methods courses; and all participants were exposed to content 

knowledge relating to literacy development and content area literacy. Furthermore, all 

participants engaged in modeled episodes whereby their literacy methods instructors accessed 

and applied the Alabama Course of Study in planning lessons for practicum. However, 
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participants in Group B were also shown how to dissect the ACOS in order to identify the 

specific content knowledge needed to teach lessons appropriate for the elementary classroom. 

Furthermore, participants in Group B were also given opportunities to connect content 

knowledge back to all three methods courses in literacy block. The consistent use of critical 

analysis for ACOS anchored the content knowledge and provided an added dimension in lesson 

planning sessions.  

 Pedagogical Knowledge. The domain of pedagogical knowledge, or PK, refers to the 

processes of teaching. Both Groups A and B posted small gains in self-reported pedagogical 

knowledge. Participants in both groups were engaged in learning relating to pedagogy 

appropriate to literacy lessons. This was accomplished through the methods courses. Participants 

in Group B were provided additional opportunities in the MW; however, the pedagogical 

knowledge was not a main focus in the workshop sessions. Rather, the pedagogical knowledge 

receded into the instructional episodes and was seemingly overshadowed by the combination of 

pedagogical content knowledge. Of all the domains, PK was the least impacted domain as 

reported by Group B participants, and it was only slightly impacted by Group A participants.  

 Pedagogical Content Knowledge. The domain of pedagogical content knowledge, or 

PCK, was impacted strongly in Group B. PCK refers to content knowledge and teaching 

processes. PCK is contextual, meaning that it varies for the different academic domains. The 

combination of pedagogy along with content knowledge was a prime component of the MW 

sessions. Since elementary teachers teach a variety of academic subjects, and content area 

literacy is needed for each, the MW featured modeled lessons using text from various academic 

domains (math, science, social studies). While not a demonstrated lesson in the particular 

academic domain, the modeled lessons did include connections with the ACOS appropriate to 



 156 

the content in the literacy materials. This is contrasted with the content literacy experiences in 

the methods courses, whereby content area literacy was addressed purely from the literacy 

standpoint. Perhaps engaging in this type of integrated pedagogy and specific content knowledge 

accounted for the larger gains in PCK by the Group B participants.  

 Technological Content Knowledge. Technological content knowledge, or TCK, refers 

to the knowledge of how technology can be used to recreate representations of content 

knowledge. TCK was not impacted in Group A, but in Group B, the impact appeared to be 

moderate. Participants in Group B spent extensive time in groups working with problem-solving 

scenarios that asked them to reimagine how content knowledge could be recreated using 

technology. While no definitive evidence for this self-reported gain exists in my findings, it 

seems reasonable to make the inference that the experience of applying TCK in authentic 

scenarios contributed to the gain.  

 Technological Pedagogical Knowledge. Technological pedagogical knowledge, or TPK, 

refers to the knowledge of how different technologies might be used in teaching episodes, 

including how it changes the way that teachers teach. TPK showed the most gain of any domain 

for Group B, conversely, it showed little to no gain for participants in Group A. Similar to TCK, 

experiences of Group B in the MW could offer an explanation of the large shift reported by the 

participants. During the MW sessions, the preservice teachers reimagined technology use in 

concert with pedagogical decisions. The opportunity for DP coupled with solving LBD scenarios 

provided multiple chances for preservice teachers to practice combining their technological 

knowledge with pedagogical knowledge. The contrast of those opportunities to exercise TPK in 

the MW with the limited opportunities in the methods courses may explain the large gap that 

existed in the self-reported TPK in both groups.  
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 Technological Pedagogical Content Knowledge. Technological pedagogical content 

knowledge, or TPACK, refers to the knowledge needed for integrating technology into teaching 

episodes in any content area. TPACK requires a conceptual understanding of a natural 

integration of technology with pedagogy and content knowledge in a teaching situation. Teachers 

that plan and implement teaching that demonstrates TPACK are able to leverage the technology 

and pedagogy in ways that enhance the learning of the content. Consequently, teaching with the 

TPACK framework in place requires teachers to consider the context of the teaching episode 

along with the types of technology available (Koehler & Mishra, 2005a; Mishra et al., 2006; 

Neiss, 2008). The TPACK domain reflected a large shift in thinking of technology and teaching 

among participants in Group B, and failed to show a shift among participants in Group A. In fact, 

the participants in Group A posted the smallest difference in means on the pre- and post-

intervention in this domain. The reason for this dichotomous outcome between Groups A and B 

are likely explained by the MW participation versus the lack of TPACK opportunities in methods 

courses.  Participants in Group B experienced TPACK in a scaffolded manner, first watching a 

modeled lesson, then participating in guided practice with the LAT and DP, and finally, through 

application in the DP and LBD.  

Overarching Research Question 

 The overarching research question, “How does participation in a multiliteracies workshop 

impact TPACK learning in preservice teachers?”, was answered by merging the results of the 

Survey of Preservice Teachers’ Knowledge of Teaching and Technology (Schmidt, et al., 2009) 

and the differences in experiential patterns as a result of participating in  the MW. Based on these 

findings, I can conclude that investment in the MW provided a specialized context in which 

elementary/early childhood and elementary/collaborative preservice teachers could increase 
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knowledge about teaching with technology integration. The MW did not focus on one specific 

content area, rather, the sessions offered a broad application of literacy across the curriculum. 

The results suggest that there is value in conceptualizing TPACK using multiliteracies. The 

design of meaning by using multiliteracies is a common practice in the worlds outside of the 

classroom, an almost natural occurrence with the plethora of smart devices to offer such options.  

Yet, many classrooms fail to use technology or it is used simply as a viewing tool. The MW did 

not ‘teach’ TPACK, rather the experiences in the workshop provided an opening for preservice 

teachers to build their own conceptual understanding of how TPACK works in teaching 

situations. Consequently, the conclusion can be drawn that while experiences in practicum are 

valuable avenues for preservice teachers to learn the craft of teaching, taking the time to provide 

a workshop experience designed to stimulate TPACK learning is also a valued use of time in a 

jam-packed teacher education program.  

 Furthermore, the experiential patterns suggested that the multiliteracies pedagogies of 

situated practice, overt instruction, critical framing, and transformed practice were helpful in 

stimulating preservice teachers’ awareness of the components of TPACK. Based on my findings, 

I can suggest that multiliteracies pedagogy is valuable in building opportunities for TPACK 

learning. The participants were not given information, definitions, or other indicators that the 

study was examining how engagement with the four multiliteracies pedagogy would impact 

TPACK learning. From the survey and permission documents, they did know that the study 

involved something called TPACK and that the name ‘multiliteracies workshop’ indicated 

teaching and technology, but no more information or examples of TPACK were given. The MW 

participants in Group B were naturally immersed in the multiliteracies pedagogy and given many 

rich opportunities to unknowingly exercise their conceptual knowledge about TPACK through 



 159 

LAT, DP, and LBD. The practicum participants in Group A did not experience immersion nor 

did they have rich opportunities in which to use TPACK conceptual knowledge. This is a major 

difference between the two groups’ experiences and explains some of the differences in the 

results.  

 Research studies of how TPACK learning occurs has not yet provided a concise model 

for best practices in embedding robust opportunities into teacher education programs, although 

attempts have been made (Ajayi, 2011; Kay, 2006; Vogt, et al., 2013).  However, in other areas 

of teacher education preparation, scaffolded instruction was useful and thought to promote 

acquisition of PK, CK, and PCK relating to teaching (National Reading Panel, 2000; Risko, et 

al., 2008). If scaffolded instruction is helpful in building PCK relating to teaching, it would seem 

likely that it would also be helpful in building TK, TPK TCK, and TPACK. Furthermore, since 

scaffolded instruction includes model, guide, and apply, participants engaged in multiliteracies 

pedagogy would eventually intersect knowledge as TPACK. My findings indicated that the 

scaffolded instruction of multiliteracies pedagogy aided participants in Group B in 

conceptualizing TPACK. The participants in Group A did not experience any scaffolded 

instruction using multiliteracies pedagogy.  Based on the differences in the experiential patterns 

and results from the Survey of Preservice Teachers’ Knowledge of Teaching and Technology 

(Schmidt, et al., 2009), I can report that the use of multiliteracies pedagogy provided a scaffolded 

instruction experience that is helpful in building conceptual knowledge of TPACK.  

  Confusion exists with the TPACK framework due to its fuzziness in the different 

constructs (Archambault & Barnett, 2010; Cox, 2011; Cox & Graham, 2009; Angeli & 

Valanides, 2009). Some controversy exists in the delineation of the constructs, particularly in the 

areas of PK and CK as constructs (Shinas, et al., 2013). The findings in my study reflect a similar 
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confusion.  My results suggested that PK was least impacted by the multiliteracies workshop. 

Perhaps this was because the pedagogy was constantly connected to the content knowledge. The 

LAT were used as tools for planning. Since LAT blends the content knowledge and pedagogy 

into one category, perhaps that influenced how participants self-reported their conceptualization 

of PK in Group B. Furthermore, changes in the TPK domain were the largest of all the domains 

for Group B. This is an interesting finding considering that PK had the smallest change. Perhaps 

this can be explained by the participants’ experiences using DP, LAT, and LBD. It seemed likely 

these DP, LAT, and LBD experiences gave participants a gained conceptual knowledge about 

TPK more as opposed to PK alone. The LAT strategy provided a great hook for connecting 

knowledge about instructional strategies to pedagogical choices using technology.  Furthermore, 

the DP provided a way for the MW participants to enter into an experience that afforded them 

the opportunity to get acquainted with different ways to use technology. The DP strategy was 

critical to MW participants’ ability to arrive at solutions for the LBD. Each technology and 

pedagogy encounter in the DP time gave a foundation for creative thinking in the LBD time. 

Based on my findings, I can assert that offering a blend of strategies provided a knowledge base 

upon which the participants were able to apply TPACK knowledge in the LBD. 

Therefore, the question of how participation in a MW impacts TPACK learning can be 

answered by asserting that when multiliteracies pedagogy and the DP, LAT, and LBD are 

worked together in a participatory atmosphere, TPACK learning can occur. Furthermore, this 

learning can happen in a relatively small amount of time, as shown in my study. Thus, I can 

assert that when preservice teachers are engaged in participatory experiences using 

multiliteracies pedagogy with support from DP, LAT, and LBT, TPACK conceptual knowledge 

can begin to develop.  The four pedagogies: Situated practice, overt instruction, critical analysis, 
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and transformed practice, appear to represent the answer to the ‘how’ in the overarching 

question, while the DP, LAT, and LBD may very well represent the use of TPACK itself as a 

way to build TPACK learning in preservice teachers.  

Implications 

The findings from this study have several implications for teacher educators. Multiple 

professional organizations call for teachers to utilize technology in the classroom in ways that 

mirror authentic uses of technology in social and work situations (International Reading 

Association, 2009; International Society for Technology in Education, 2008; International 

Society for Technology in Education, 2012a; National Council for Teachers of English, 2013; 

Office of Educational Technology, 2010). However, there is little guidance and many questions 

about which approach is best for embedding TPACK learning into existing structures of teacher 

education. Research efforts have suggested that creating opportunities to engage preservice 

teachers in authentic learning situations that involve the combination of technology, pedagogy, 

and content knowledge may offer the best solution.  

Reimagine Teacher Education Experiences 

Rather than continue with stand-alone technology courses as is common in teacher 

education programs, methods courses appear to offer possibilities for transforming teacher 

education experiences in ways that cultivate the nuanced understanding of TPACK as a 

conceptual framework for instructional decisions (Harris et al., 2009; Harris et al., 2010; Kay, 

2006; Voogt, et al., 2013). Additionally, the use of multiliteracies pedagogy capitalizes on the 

impact of multimodality in literacy. Multiliteracies and its associated pedagogies offer ways for 

preservice teachers to broaden ideas about literacy and offer their students opportunities to 

design and receive communication using technology devices (Ajayi, 2011; Cazden et al., 1996; 
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Coiro et al., 2008; Kalantzis & Cope, 2012; Kalantzis & Cope, 2004; Mikulecky, 2010; New 

London Group, 2000; Roswell et al., 2008).  The results of this study imply that teacher 

educators should consider alternative types of experiences, such as the workshop approach, in 

designing curriculum for teacher education.  

Advance TPACK in Higher Education  

In offering solutions to the problem of how to build TPACK experiences into the teacher 

education curriculum, other questions are raised as connections to practice are made. This web, 

termed “wicked” by noted TPACK researchers, illustrates the dynamic tension that exists 

between the existing structures and the newly imagined ways of embedding TPACK into the 

curriculum and experiences for preservice teachers (Mishra & Koehler, 2006; Neiss, 2008). As 

illustrated by the preservice teachers in this study, some confusion exists in their understanding 

of technology interaction versus technology integration. Many participants in this study initially 

cited examples that were merely technology interaction and capitalized on the TPACK domain 

of TK, or technology knowledge, most likely because that is how preservice teachers have seen 

instructors use technology. This finding suggests that TPACK learning may need to be cultivated 

among instructors in higher education. If scaffolded instruction and the phases of the framework, 

model, guide, and apply, are valuable ways to advance TPACK knowledge in preservice 

teachers, then the professoriate will need a similar shift in thinking. Furthermore, instructors 

needing professional development in this area at the higher education level should not be limited 

to professors of teacher education. Preservice teachers typically spent a portion of their college 

career in the arts and sciences, so shifting TPACK into the general studies courses will help to 

build the content knowledge and show how that must be blended with technology and pedagogy 

to produce seamless teaching.  
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The Multiliteracies Workshop could be designed as a workshop series for higher 

education professors, instructors, or cooperating teachers. The workshop elements of LAT, DP, 

and LBD could be reworked into a series of professional learning experiences. The MW for 

Higher Education could be offered over the course of a semester or academic year with the 

specific goal to build TPACK in methods courses. Professors, instructors, and adjuncts could 

attend different sessions with the goal of connecting technology, pedagogy, and content 

knowledge with familiar strategies associated with specific academic disciplines. Follow-up in 

between MW sessions could be accomplished with some type of TPACK-instructional coaching 

within the context of the methods courses.  

Embed Multiliteracies in Methods Courses  

 The results from this study suggested that multiliteracies pedagogy provided a way for 

preservice teachers to learn about teaching and technology. Just as people in today’s world 

compose and receive text messages, read information on the Internet, or use a digital camera to 

record a still or moving image and share it, preservice teachers should engage in those same 

multiliteracies in the teacher education curriculum. Those multiliteracies that have grown into 

and incorporated technology alone represent a plethora of ways that people communicate, from 

viewing a weather map that includes a narrated forecast audio track, to checking in on social 

media for updates on news stories, or clicking through websites on Google to find information 

quickly and efficiently. If multiliteracies are an essential component in society, then the same 

should be an essential component in any teacher education methods course. After all, the 

preservice teachers are preparing to teach students that are engaging in digital technology early 

and often, increasingly before they even come to school. Furthermore, engaging in 
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multiliteracies at multiple points in the teacher education curriculum offers preservice teachers 

enhanced opportunities to apply TPACK across multiple academic domains.  

Limitations 

This study does have several limitations. First, the study was limited to one methods 

block in one teacher education institution. Since the study took place in one institution, there 

were a limited numbers of preservice teachers available as participants. If the study was 

expanded to include different methods blocks or multiple institutions, the research may have 

suggested different or more generalizable results. Additionally, the study timeline was limited to 

eight weeks, which basically was the second half of a semester. If the study were to encompass 

an entire semester or even take place across multiple semesters, the results could be different.  

Recommendations for Future Research 

This study provides stimulus for future research on how preservice teachers gain TPACK 

learning. Based on the findings from this study, suggestions for future research include the 

following:  

1. The multiliteracies workshop model was applied in one methods block in one 

institution. A similar study could be conducted using the multiliteracies workshop 

model and multiple blocks within the same teacher education program or in other 

institutions. Conducting a similar study across different methods blocks or in 

other institutions would offer insight as to how the multiliteracies workshop 

model might yield TPACK learning in different teaching contexts.  

2. This study took place in one semester. An extension of this research could include 

following the participants into the final two blocks of their teacher education 

program (content block and internship) and then into the first years of teaching. A 



 165 

longitudinal study of the impact of the multiliteracies workshop could be 

determined by continuing to follow participants from Groups A and B and 

comparing the differences in TPACK learning at set points along the way.  

3. This study only included elementary/early childhood and 

elementary/collaborative preservice teachers. Including preservice teachers from 

different disciplines would provide the opportunity to examine the impact of the 

multiliteracies workshop in teacher education for teachers at various levels, for 

example, common secondary education fields, such as social sciences, 

mathematics, general science, and English language arts. Furthermore, the 

multiliteracies workshop could be tested in a variety of specialty teaching 

disciplines, such as music, art, foreign language, or physical education.  

4. Additional work could include higher education faculty in the multiliteracies 

workshop. Future research could explore how this model could be implemented 

with higher education faculty as a way to provide professional development in 

teaching and technology. Furthermore, implementing such as study could shed 

light on any tensions that exist in higher education regarding the use of traditional 

and multiliteracies in teacher education courses or in the arts and sciences.  

5. This study did not include any cooperating teachers from the practicum settings. 

Another extension of the study might include implementing a multiliteracies 

workshop model with cooperating teachers alone or as teams with paired 

preservice teachers.  
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Conclusion  

 Traditional literacy has changed, transformed by digital technology and new, multimodal 

ways to design and receive communication. The worlds of work and social life have also 

changed in response to increased technology. As people create and transact meaning using text 

forms that leave the dominance of paper and pencil in favor of literacy created by digital and 

information communication technologies, teaching must also change. Many professional 

organizations already recommend that teachers utilize technology in ways that engage 

multiliteracies and provide opportunities for students to create authentic reading and writing that 

mirrors daily life in the 21st century (Coiro, Knobel, Lankshear, & Leu, 2008; Coiro, 2003; 

Kalantzis & Cope, 2012; Leu et al., 2004). The National Education Technology Plan (2010) 

called for a transformation of teacher education and specifically asked for preservice and in-

service teacher educators to synthesize core principles of teacher education and integrate them 

with technology, creating an integrated approach to teaching and technology.  

 This study examined the impact of the multiliteracies workshop on the TPACK learning 

of preservice elementary/early childhood and elementary/collaborative teachers. In order to 

potentially impact preservice teachers’ TPACK learning, I imagined a new model for teacher 

education and in fact, the Multiliteracies Workshop Model impacted preservice teachers’ 

TPACK learning.    

As I reflect on my own journey throughout the study, I find that I have more questions 

than answers. In a quest to reshape teacher education, working on this study provided me with 

greater insight about the teacher education process and how shifts in thinking may occur. As I 

consider the experiences I had in this study, I find myself thinking of the preservice teachers yet 

to arrive on my proverbial teacher education doorstep. What are their preconceived notions of 
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teaching and technology? How might I be able to impact their thinking and draw them toward a 

TPACK framework for instructional purposes? How will the world continue to evolve in 

transformations of traditional literacy and multimodal elements? These are questions I hope to 

first ponder, and secondly work toward finding innovative, viable solutions.    
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Appendix A 

Survey of Preservice Teachers’ Knowledge of Teaching and Technology  

Schmidt, Baran, Thompson, Koehler, Mishra, & Shin (2009)  

Thank you for taking the time to complete this questionnaire. Please answer each question to the 
best of your knowledge. Your thoughtfulness and candid responses will be greatly appreciated. 
Your individual name or identification number will not at any time be associated with your 
responses. Your responses will be kept completely confidential and will not influence your 
course grade.  
 
Demographic Information 
 

1. Gender  
a. Male 
b. Female  

 
2. Age Range 

a. 18-22 
b. 23-26 
c. 27-32 
d. 33-39 
e. 40 and over  

  
3. Major 

a. ECP: Early Childhood/Elementary  
b. ECK: Collaborative/Elementary  

 
4. Practicum Placement Grade  

a. Kindergarten 
b. First  
c. Second 
d. Third  
e. Fourth  
f. Fifth  
g. Sixth  

 
Technology is a broad concept that can mean a lot of different things. For the purpose of this 
questionnaire, technology is referring to digital technology/technologies—that is, the digital 
tools we use such as computers, laptops, iPads, iPods, handhelds, interactive whiteboards, 
digital applications, software programs, etc. Please answer all of the questions, and if you are 
uncertain of or neutral about your response, you may select “Neither agree nor disagree.”  
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Technology Knowledge (TK)   
Strongly Disagree = SD Disagree = D Neither Agree/Disagree = N Agree = A Strongly Agree = 
SA 
 

1. I know how to solve my own technical problems.  SD D N A SA  
2. I can learn technology easily.  SD D N A SA  
3. I keep up with important new technologies.  SD D N A SA  
4. I frequently play around with the technology.  SD D N A SA  
5. I know about a lot of different technologies.  SD D N A SA  
6. I have the technical skills I need to use technology.  SD D N A SA  
7. I have had sufficient opportunities to work with 

different technologies.   
SD D N A SA  

Content Knowledge (CK)  
Strongly Disagree = SD Disagree = D Neither Agree/Disagree = N Agree = A Strongly Agree = 
SA 
 
Mathematics  

8. I have sufficient knowledge about mathematics.  SD D N A SA  
9. I can use a mathematical way of thinking.  SD D N A SA  
10. I have various ways and strategies of developing my 

understanding of mathematics.  
SD D N A SA  

Social Studies  
11. I have sufficient knowledge about social studies.  SD D N A SA  
12. I can use a historical way of thinking.  SD D N A SA  
13. I have various ways and strategies of developing my 

understanding of social studies.  
SD D N A SA  

Science  
14. I have sufficient knowledge about science.  SD D N A SA  
15. I can use a scientific way of thinking.  SD D N A SA  
16. I have various ways and strategies of developing my 

understanding of science.  
SD D N A SA 

Literacy  
17. I have sufficient knowledge about literacy.  SD D N A SA  
18. I can use a literary way of thinking.  SD D N A SA  
19. I have various ways and strategies of developing my 

understanding of literacy.  
SD D N A SA  

Pedagogical Knowledge (PK)  
Strongly Disagree = SD Disagree = D Neither Agree/Disagree = N Agree = A Strongly Agree = 
SA 
 

20. I know how to assess student performance in a 
classroom.  

SD D N A SA  
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21. I can adapt my teaching based upon what students 
currently understand or do not understand.  

SD D N A SA  

22. I can adapt my teaching style to different learners.  SD D N A SA  
23. I can assess student learning in multiple ways.  SD D N A SA  
24. I can use a wide range of teaching approaches in a 

classroom setting.  
SD D N A SA  

25. I am familiar with common student understandings 
and misconceptions. 

SD D N A SA 

26. I know how to organize and maintain classroom 
management.  

SD D N A SA  

Pedagogical Content Knowledge (PCK)  
Strongly Disagree = SD Disagree = D Neither Agree/Disagree = N Agree = A Strongly Agree = 
SA 
 

27. I can select effective teaching approaches to guide 
student thinking and learning in mathematics.  

SD D N A SA  

28. I can select effective teaching approaches to guide 
student thinking and learning in literacy.  

SD D N A SA  

29. I can select effective teaching approaches to guide 
student thinking and learning in science.  

SD D N A SA  

30. I can select effective teaching approaches to guide 
student thinking and learning in social studies.  

SD D N A SA  

Technological Content Knowledge (TCK)  
Strongly Disagree = SD Disagree = D Neither Agree/Disagree = N Agree = A Strongly Agree = 
SA 
 

31. I know about technologies that I can use for 
understanding and doing mathematics.  

SD D N A SA  

32. I know about technologies that I can use for 
understanding and doing literacy.  

SD D N A SA  

33. I know about technologies that I can use for 
understanding and doing science.  

SD D N A SA  

34. I know about technologies that I can use for 
understanding and doing social studies.  

SD D N A SA 

Technological Pedagogical Knowledge (TPK)  
Strongly Disagree = SD Disagree = D Neither Agree/Disagree = N Agree = A Strongly Agree = 
SA 
 

35. I can choose technologies that enhance the teaching 
approaches for a lesson.  

SD D N A SA  

36. I can choose technologies that enhance student 
learning for a lesson.  

SD D N A SA  

37. My teacher education program has caused me to 
think more deeply about how technology could 

SD D N A SA  
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influence the teaching approaches I use in my 
classroom.  

38. I am thinking critically about how to use technology 
in my own classroom.  

SD D N A SA 

39. I can adept the use of the technologies that I am 
learning about to different teaching activities.  

SD D N A SA 

Technological Pedagogical Content Knowledge (TPACK)  
Strongly Disagree = SD Disagree = D Neither Agree/Disagree = N Agree = A Strongly Agree = 
SA 
 

40. I can teach lessons that appropriately combine 
mathematics, technologies, and teaching 
approaches.  

SD D N A SA  

41. I can teach lessons that appropriately combine 
literacy, technologies, and teaching approaches.  

SD D N A SA  

42. I can teach lessons that appropriately combine 
science, technologies, and teaching approaches.  

SD D N A SA  

43. I can teach lessons that appropriately combine 
social studies, technologies, and teaching 
approaches.  

SD D N A SA  

44. I can select technologies to use in my classroom that 
enhance what I teach, how I teach, and what 
students learn.  

SD D N A SA  

45. I can use strategies that combine content, 
technologies, and teaching approaches that I learned 
about in my coursework in my classroom.  

SD D N A SA  

46. I can provide leadership in helping others to 
coordinate the use of content, technologies, and 
teaching approaches at my school and/or district.  

SD D N A SA  

47. I can choose technologies that enhance the content 
for a lesson.  

SD D N A SA  

Please complete this section by writing your responses.  

1. Describe a specific episode where a professor or an instructor effectively demonstrated or 
modeled combining content, technologies, and teaching approaches in a classroom 
lesson. Please include in your description what content was being taught, what 
technology was used, and what teaching approaches(es) was implemented.  

 
2. Describe a specific episode where one of your PK-6 cooperating teachers effectively 

demonstrated or modeled combining content, technologies, and teaching approaches in a 
classroom lesson. Please include in your description what content was being taught, what 
technology was used, and what teaching approaches(es) was implemented.  

 
3. Describe a specific episode where you effectively demonstrated or modeled combining 

content, technologies, and teaching approaches in a classroom lesson. Please include in 
your description what content was being taught, what technology was used, and what 
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teaching approaches(es) was implemented. If you have not had the opportunity to teach a 
lesson, please indicate that you have not.  
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Appendix B 
 

Field Notes  

Pre-teaching conversation:  
• How does the preservice teacher plan to integrate technology into the teaching 

episode?  
• What does the preservice teacher anticipate will be successful about the 

technology integration?  
• What does the preservice teacher anticipate will be challenging about the 

technology integration?  
 

 Observation during the teaching episode:  
• What types of technology is used?  
• What types of multimodality is demonstrated? 

a. Visual  
b. Audio 
c. Gestural 
d. Spatial 
e. Written 
f. Tactile 
g. Combinations  

• What types of multiplicity is demonstrated? 
a. Text Types  

i. Cultural Attributes of Text 
ii. Social Attributes of Text   

 
Post-teaching conversation:  

• How did the preservice teacher integrate technology into the teaching episode?   
• What was successful about the technology integration?  
• What was challenging about the technology integration?  
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Appendix C 

Multiliteracies Workshop Plans  

 

 

Session 1 
Multiliteracies Workshop Objectives 
Preservice teachers will:  

• Experience the known by describing traditional modes of literacy and experience 
the new by interrelating it to multiliteracies 

• Conceptualize multiliteracies by creating a product to describe differences and 
similarities between traditional and multiliteracies.  

 
Multiliteracies Pedagogy  (Kalantzis & Cope, 2012) 

• Situated practice provides an immersion experience into a new concept or topic 
and relates it to familiar, known designs of meaning.  

• Overt instruction provides a systematic way of using explicit instruction to 
conceptualize a new concept or topic by naming, defining, categorizing, and 
sorting.  

 
Learning Activity Type (Harris & Hofer, 2009, 2011) 

• ABC Brainstorm 
• Anticipation Guide  

 
Deep Play (Koehler & Mishra, 2005a; Koehler et al., 2011; Wolf et al. 2011) 

• Create a concept map of prior knowledge using technology integration 
• Share new learning by creating a presentation using technology integration  

 
Learning by Design  (Koehler & Mishra, 2005a, 2006)  
You are a member of a grade level team in an elementary school. The school is 
implementing a BYOD Initiative for the upcoming year. Your grade level team just 
learned about ways that traditional literacy can be changed using multimodal tools and 
BYOD. Create a product to share your concept of traditional and multiliteracies, 
including a process for interactive discussion with your peers from other grade levels.  
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Session 2 
Multiliteracies Workshop Objectives 
Preservice teachers will:  

•  Engage in overt instruction to conceptualize pedagogical and content knowledge 
necessary for vocabulary and comprehension in traditional and multiliteracies.   

• Transform traditional literacy into multiliteracies using pedagogical and content 
knowledge for vocabulary and comprehension.  

 
Multiliteracies Pedagogy  (Kalantzis & Cope, 2012) 

• Overt instruction provides a systematic way of using explicit instruction to 
conceptualize a new concept or topic by naming, defining, categorizing, and 
sorting. 

• Transformed practice provides a process to transfer meaning by working in new 
or cultural designs by innovation, creation or translation. 

 
Multiliteracies Reflection (Kalantzis & Cope, 2012)  
Last week in MW you learned about ways that traditional literacy can be changed into 
multiliteracies using multimodal tools. How did this impact your thinking in the 
practicum classroom?  
 
Learning Activity Types (Harris & Hofer, 2009, 2011) 

• Venn Diagram 
• Presentation 

 
   Deep Play (Koehler & Mishra, 2005a; Koehler et al., 2011; Wolf, et al., 2011) 

• Compare and contrast content knowledge and pedagogy for traditional and 
multiliteracies for vocabulary and comprehension using technology integration.   

• Present new learning by creating a multimodal product using technology 
integration.  

 
Learning by Design (Koehler & Mishra, 2005a, 2006)  
You are a member of a grade level team in an elementary school. The school is 
implementing a BYOD Initiative. You are working to plan lessons for vocabulary and 
comprehension instruction in your grade level using realistic fiction picture books. Create 
a presentation to demonstrate how you will carry out the lesson plan and integrate 
technology for vocabulary and comprehension instruction.  
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Session 3 

Multiliteracies Workshop Objectives 
Preservice Teachers will:  

• Engage in overt instruction to conceptualize pedagogical and content knowledge 
necessary for vocabulary and comprehension in traditional and multiliteracies  

• Apply critical framing to analyze elements of social and cultural diversity found 
in traditional tales.  

• Transform available designs into redesigns using traditional tales. 
 
Multiliteracies Pedagogy  (Kalantzis & Cope, 2012) 

• Overt instruction provides a systematic way of using explicit instruction to 
conceptualize a new concept or topic by naming, defining, categorizing, and 
sorting.  

• Critical framing provides a way to interpret the social and cultural contexts of 
meaning of a concept or topic through critical analysis by diagramming, model 
making, analyzing, and explaining it. 

• Transformed practice provides a process to transfer meaning by working in new 
or cultural designs by innovation, creation or translation.  

 
Multiliteracies Reflection (Kalantzis & Cope, 2012) 
During the last MW session, you worked on planning a multiliteracies lesson that 
included vocabulary and comprehension. What learning did you take from this 
experience into your practicum? 
 
 
Learning Activity Types (Harris & Hofer, 2009, 2011) 

• Graphic Organizers/Charts  
• Vocabulary Awareness 
• Presentation 

 
Deep Play (Koehler & Mishra, 2005a; Koehler et al., 2011; Wolf, et al., 2011) 

• Analyze traditional tales for social and cultural contexts and create a graphic 
organizer/chart using technology integration.   

• Create a presentation to spotlight social and cultural contexts and story grammar 
through multimodal elements using technology integration.   

 
Learning by Design (Koehler & Mishra, 2005a, 2006)  
You are a member of a grade level team in an elementary school. The school is 
implementing a BYOD Initiative. You are working to plan lessons that include social and 
cultural diversity, vocabulary, and comprehension instruction in your grade level using a 
traditional tales picture book. Create a presentation to demonstrate how you will carry out 
the lesson plan and integrate technology for vocabulary and comprehension instruction.  
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Session 4 

Multiliteracies Workshop Objectives 
Preservice Teachers will:  

• Experience the known by describing traditional modes of content literacy for 
content and experience the new by relating it to content literacy associated with 
multiliteracies.  

• Engage in overt instruction to conceptualize pedagogical and content knowledge 
necessary for content literacy in social studies.   

• Transform available designs into redesigns using social studies picture books.  
 
Multiliteracies Pedagogy  (Kalantzis & Cope, 2012) 

• Situated practice provides an immersion experience into a new concept or topic 
and relates it to familiar, known designs of meaning. 

• Overt instruction provides a systematic way of using explicit instruction to 
conceptualize a new concept or topic by naming, defining, categorizing, and 
sorting. 

• Transformed practice provides a process to transfer meaning by working in new 
or cultural designs by innovation, creation or translation.  

 
Multiliteracies Reflection (Kalantzis & Cope, 2012)  
During the last MW session, you analyzed traditional tales for social and cultural 
diversity, and then planned a multiliteracies lesson for vocabulary and comprehension. 
What learning did you take from this experience into your practicum? 
 
Learning Activity Types (Harris & Hofer, 2009, 2011) 

• Graphic Organizers/Charts  
• Vocabulary Awareness 
• Presentation 

 
Deep Play (Koehler & Mishra, 2005a; Koehler, et al., 2011; Wolf, et al., 2011)  

• Identify graphic organizers/charts associated with social studies content (for 
example: Venn diagram, timeline, cause and effect chart, map).   

• Transform available designs into redesigns using social studies picture books.  
• Create a presentation to demonstrate a plan for vocabulary and comprehension in 

social studies with technology integration.   
 
Learning by Design (Koehler & Mishra, 2005a, 2006)  
You are a member of a grade level team in an elementary school. The school is 
implementing a BYOD Initiative. In addition, the school has identified content literacy as 
a way to integrate literacy strategies in vocabulary and comprehension across all 
academic domains. You are working to plan social studies lessons that include content 
literacy strategies for vocabulary and comprehension. Create a presentation to 
demonstrate how you will carry out the lesson plan and integrate technology for 
vocabulary and comprehension instruction in social studies lessons.  
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Session 5 
Multiliteracies Workshop Objectives 
Preservice Teachers will:  

• Experience the known by describing traditional modes of content literacy for 
content and experience the new by relating it to content literacy associated with 
multiliteracies.  

• Engage in overt instruction to conceptualize pedagogical and content knowledge 
necessary for content literacy in mathematics.   

• Transform available designs into redesigns using math picture books.  
 
Multiliteracies Pedagogy  (Kalantzis & Cope, 2012)  

• Situated practice provides an immersion experience into a new concept or topic 
and relates it to familiar, known designs of meaning.  

• Overt instruction provides a systematic way of using explicit instruction to 
conceptualize a new concept or topic by naming, defining, categorizing, and 
sorting. 

• Transformed practice provides a process to transfer meaning by working in new 
or cultural designs by innovation, creation or translation.  

 
Multiliteracies Reflection (Kalantzis & Cope, 2012)  
During the last MW session, you used picture books that featured social studies topics to 
plan a multiliteracies lesson on vocabulary and comprehension. What learning did you 
take from this experience into your practicum? 
 
Learning Activity Types (Harris & Hofer, 2009, 2011) 

• Graphic Organizers/Charts  
• Vocabulary Awareness 
• Presentation 

 
Deep Play (Koehler & Mishra, 2005a, Koehler, et al., 2011; Wolf, et al., 2011)  

• Identify expressions of mathematics content associated with traditional content 
literacy (for example: know vocabulary, recognize a pattern, investigate a 
concept, understand or define a problem).   

• Transform available designs into redesigns using mathematics picture books.  
• Create a presentation to demonstrate a plan for vocabulary and comprehension in 

mathematics with technology integration.   
 
Learning by Design (Koehler & Mishra, 2005a, 2006)  
You are a member of a grade level team in an elementary school. The school is 
implementing a BYOD Initiative. In addition, the school has identified content literacy as 
a way to integrate literacy strategies in vocabulary and comprehension across all 
academic domains. You are working to plan mathematics lessons that include content 
literacy strategies for vocabulary and comprehension. Create a presentation to 
demonstrate how you will carry out the lesson plan and integrate technology for 
vocabulary and comprehension instruction in mathematics lessons.  
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Session 6 
Multiliteracies Workshop Objectives 
Preservice Teachers will:  

• Experience the known by describing traditional modes of content literacy for 
content and experience the new by relating it to content literacy associated with 
multiliteracies.  

• Engage in overt instruction to conceptualize pedagogical and content knowledge 
necessary for content literacy in science.   

• Transform available designs into redesigns using science picture books.  
 
Multiliteracies Pedagogy  (Kalantzis & Cope, 2012) 

• Situated practice provides an immersion experience into a new concept or topic 
and relates it to familiar, known designs of meaning.  

• Overt instruction provides a systematic way of using explicit instruction to 
conceptualize a new concept or topic by naming, defining, categorizing, and 
sorting. 

• Transformed practice provides a process to transfer meaning by working in new 
or cultural designs by innovation, creation or translation.  

 
Multiliteracies Reflection (Kalantzis & Cope, 2012)  
During the last MW session, you used picture books that featured math concepts to plan a 
multiliteracies lesson on vocabulary and comprehension. What learning did you take 
from this experience into your practicum? 
 
Learning Activity Types (Harris & Hofer, 2009) 

• Graphic Organizers/Charts  
• Vocabulary Awareness 
• Presentation 

 
Deep Play (Koehler & Mishra, 2005a; Wolf, et al., 2011)  

• Identify science content associated with traditional content literacy (for example: 
know vocabulary, investigate a concept, steps or phases in a process, understand 
or define a problem, propose a solution to a problem). 

• Transform available designs into redesigns using science picture books 
• Create a presentation to demonstrate a plan for vocabulary and comprehension in 

science with technology integration.   
 
Learning by Design (Koehler & Mishra, 2006)  
You are a member of a grade level team in an elementary school. The school is 
implementing a BYOD Initiative. In addition, the school has identified content literacy as 
a way to integrate literacy strategies in vocabulary and comprehension across all 
academic domains. You are working to plan science lessons that include content literacy 
strategies for vocabulary and comprehension. Create a presentation to demonstrate how 
you will carry out the lesson plan and integrate technology for vocabulary and 
comprehension instruction in science lessons.  
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Appendix D 
 

Focus Group Interview Questions  
 

The focus group interviews will take place toward the end of the study. Two focus groups will 
take place. In order to free the researcher to facilitate the conversation, probe for extended 
responses, and ask for clarification of responses, the semi-structured interviews will be audio 
taped for later transcription.  
 
Questions for the focus groups will include, but not be limited to, the following:  
 

1. How would you describe your experiences in literacy block courses that involved 
technology integration? 

2. How would you describe your experiences in practicum that involved technology 
integration?  

3. What are the pros and cons of using technology in teaching?  
4. What experiences during literacy block most influenced your ideas about technology 

integration?  
5. What experiences during practicum most influenced your ideas about technology 

integration? 
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