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Abstract: As part of a larger mixed methods study, this paper is reporting on the TPACK 
development of twelve graduate students enrolled in a teaching methods distance learning course at a 
large southwestern university in Texas. The TPACK survey was administered at the beginning of the 
course as a pre-test and at the end of the course as a post-test to measure self-reported beliefs 
regarding development of teacher knowledge as defined by the TPACK construct. Statistical 
analysis using Wilcoxon rank test in SPSS showed statistically significant gains in individual survey 
items related to PK, TCK, TPK, and TPCK. Implications related to the measurable development of 
TPACK within a 15-week distance learning methods course are discussed. 

  
Introduction 
  

Educational standards at the international, national, and state level emphasize the necessity of preparing 
learners with lifelong skills that are required to learn and work productively in this digital age. “As technology 
integration continues to increase in our society, it is paramount that teachers possess the skills and behaviors of 
digital age professionals” (ISTE, 2014). Because “old beliefs die hard” many pre-service teachers hold on to their 
preferred mode of transmissive learning, the way in which they likely experienced their own education (Belland, 
2009) and have significant difficulty making the epistemological shift required for integrating technology into 
teaching and learning (Albion & Ertmer, 2002; Ertmer, 2005). Numerous researchers have understood and 
investigated the importance of addressing teachers’ pedagogical beliefs (Becker, 1994; Block & Hazelip, 1995; 
Ertmer, 2005).  Recently Lee, Smith, & Bos (2014) identified three basic views of technology integration based on 
pre-service teachers’ self-reported technology competencies and analysis of their end-of-course presentations. The 
“trendy” view of technology integration was based on the attraction of technology. The “pragmatic” view 
acknowledged the complexity and challenging nature of integrating technology effectively. The “pedagogical” view 
expressed technology integration as an accompaniment to content learning. In order for pre-service teachers to make 
the epistemological shift successfully they must be able to engage in technological experiences that encourage them 
to move from a trendy view of being enamored with the “bells and whistles” to a pragmatic or pedagogical view of 
being able to see how the tool can support learning in the real world. 

Immersing pre-service teachers in technologically rich learning environments as they design technology-
enhanced instruction within the context of a teaching methods course may accelerate their development of 
knowledge and skills required of today’s teachers. This study addressed the following research question: How, if 
any, do pre-service teachers’ perceptions of their development of TPACK change over a 15-week distance learning 
methods course with an emphasis on designing student-centered, technology-enhanced lesson plans?  



 
Relevant Literature and Conceptual Framework 
  

The emphasis of technology integration as an essential component of the knowledge base of teaching was 
addressed in the addition of technology knowledge (Mishra & Koehler, 2006) to Lee Shulman’s seminal work 
related to his definition of pedagogical content knowledge, “that special amalgam of content and pedagogy that is 
uniquely the province of teachers, their own special form of professional understanding” (Shulman, 1987, p. 8). The 
TPACK framework provides a visual and theoretical model of teacher knowledge including content knowledge 
(CK), pedagogical knowledge (PK), technology knowledge (TK), and the various subdomains of their overlap 
(Mishra & Koehler, 2006). The TPACK framework models the various types of teacher knowledge and complex 
interactions required for effective technology integration in teaching and learning. 

Even though technology integration has been advocated in teaching and learning for many years, studies 
show that pre-service teachers continue to feel ill prepared in effectively integrating technology into their teaching 
(Funkhouser & Mouza, 2013; Ottenbreit-Leftwich, Glazewski, Newby, & Ertmer, 2010). Some teacher educators 
and researchers have responded to this challenge by designing teacher education programs and/or courses with the 
intent to promote rapid development of TPACK. For example, Cavin (2008) employed microteaching lesson studies 
to promote TPACK growth, and numerous researchers have had teacher education students complete design projects 
to enhance their development of TPACK (Angeli & Valanides, 2009; Brupbacher & Wilson, 2005; Graham, Cox, & 
Velasquez, 2009; Koehler & Mishra, 2005). Entire courses and teacher education programs have been designed to 
explicitly address TPACK development in teacher education (Albion, 2012; Koehler, et al., 2011). This study is 
investigating pre-service teachers’ development of TPACK within a graduate methods course explicitly designed to 
promote growth in TPACK. 

Unlike other studies (Albion, 2012; Hofer & Harris, 2010; Lux & Waterton, 2012) that have based their 
instructional design approaches within the context of learning activity types (Harris, Mishra, & Koehler, 2009), the 
course in this study based the instructional design within the context of contemporary models of teaching (Dell’Olio 
& Donk, 2007). The explicit development of TPACK in this teacher education course was supported by a semester-
long, project-based learning design. Teacher education graduate students seeking initial certification were assigned 
to virtual design teams in which they co-constructed technology-enhanced lesson plans and supplemental materials 
illustrating the teaching models under study.  Intensive practice in pedagogical reasoning based on Bower, Hedberg, 
& Kuswara’s (2010) learning design framework was required of the design teams in order to fulfill their rotating 
collaborative roles throughout the semester. 

Methodology  
 
Participants 

Twelve graduate students enrolled in a distance learning methods course during the Spring 2014 semester 
voluntarily participated in the survey research. The pre-service teachers signed consent forms at the beginning of the 
academic semester in compliance with the university’s Institutional Review Board requirements. They agreed to 
allow analysis of data generated from their natural participation in the course, including surveys, learning artifacts, 
discussion forums, etc. The graduate student participants were post-baccalaureates seeking a Master of Education 
with Teacher Certification at a large urban university. Nine of the participants were female; 3 were male. Average 
age was 27. Ethnicity of the participants was as follows: 7 White; 4 Hispanic or Latino; and 1 Black or African 
American. Participants’ certification content areas included Art, English Language Arts, Physical Education, 
Science, and Social Studies. Due to the use of convenience sampling in this study, the data and findings are specific 
only to this population and not generalizable to other populations; however, they may be useful for considering ways 
to incorporate “hands on” and collaborative activities within distance learning environments. 
 
Data Collection 

A digital version of the TPACK survey (Schmidt, et al., 2009) was administered at the beginning of the 
course to serve as a pretest (Week #1) and again at the end of the course (Week #15) as a posttest. Participants 
completed the survey through the course site’s assessment tool.  

Measures 
Schmidt, Baran, Thompson, Mishra, Koehler, & Shin (2009) TPACK survey was used to measure the 

development of TPACK domains from the beginning of the methods course to the completion of the 15-week 



course. The instrument is considered valid and reliable based on Schmidt, et al. (2009) assessment of internal 
consistency using Cronbach’s alpha and construct validity using factor analysis. Survey statements were modified so 
that all content areas could be represented in secondary education, such as “I can teach lessons that appropriately 
combine mathematics my content area, technologies and teaching approaches.”  

Based on Osgood, Suci, & Tannenbaum (1957) recommendation of 7 steps being the optimal number of 
choices in a Likert scale (Isaac & Michael, 1997), the survey’s scale was changed from 5-step to 7-step. Response 
choices were strongly agree, agree, agree somewhat, undecided, disagree somewhat, disagree, and strongly disagree. 
Thirty TPACK variables were measured within the following categories: 7 questions technology knowledge (TK); 3 
questions content knowledge (CK), 6 questions pedagogical knowledge (PK), 1 question pedagogical content 
knowledge (PCK), 1 question technological content knowledge (TCK), 5 questions technological pedagogical 
knowledge (TPK), 5 questions Technological Pedagogical Content Knowledge (TPCK), and 2 questions Models of 
TPACK. 
 
Results 
 

Wilcoxon rank test was used to study the impact of the 15-weeks methods course as measured by the 
TPACK survey. Wilcoxon was used an alternative to paired t-tests, because the population was not normal based on 
the small data set. The p-value for the variables PKQ2, PKQ4, TCKQ1, TPK2 and TPCK2 were 0.014, 0.014, 0.016, 
0.040 and 0.016 respectively, which were less than the .05 significance level. These five variables showed 
significant difference among their values from before to after the course, as shown in Table 1. In all of the remaining 
variables, the p-value was greater than the significance value, indicating no significant differences in those variables.  
 
Table 1: Significant variables 

Variable Z Sig 
PKQ2: I can adapt my teaching based upon what 
students currently understand or do not understand. 
 

-2.449 .014 

PKQ4: I can use a wide range of teaching approaches in 
a classroom setting (collaborative learning, direct 
instruction, inquiry learning, problem/project-based 
learning, etc.) 
 

-2.449 .014 

TCKQ1: I know about technologies that I can use for 
understanding and doing <my content area>. 
 

-2.414 .016 

TPKQ2: I can choose technologies that enhance 
students’ learning for a lesson. 
 

-2.058 .040 

TPCKQ2: I can select technologies to use in my 
classroom that enhance what I teach, how I teach, and 
what students learn. 

-2.414 .016 

 
 The analysis identified differences in variables PKQ2, PKQ4, TCKQ1, TPKQ2 and TPCKQ2 at a 
significance level of 0.05.  The number of positive rank observations of these variables was greater than the number 
of negative ranks, indicating that the course had a positive effect on these variables. There were no significant 
differences in the other variables as measured by TPACK survey. 

Discussion and Conclusion 
 
 As shown in Table 1, significant gains were made in 5 variables over the completion of a 15-week distance 
learning methods course. The gain in Pedagogical Knowledge (PK), question 2, is likely attributed to numerous 
course emphases related to designing student-centered instruction. During the six weeks that are dedicated to 



creating lesson plans and various instructional artifacts, each virtual design team is charged with the following 
specific to PK:  

• describe how the lesson is learner-centered and relevant to targeted students  
• list student misconceptions related to the concepts being learned 
• identify how students’ prior knowledge will be assessed 
• create a visual advance organizer that illustrates how the content being learned relates with essential 

questions of the discipline 
• illustrate the use of a technology tool for students to use for each learning episode 

 
The development of Pedagogical Knowledge, question 4, related to teaching approaches is likely due to the 

course curriculum which focused on investigating and illustrating 6 contemporary models of teaching: direct 
instruction, jigsaw, concept attainment, inductive thinking, inquiry, and project-based learning. Learning each of 
these models and co-constructing instructional artifacts for each provided the pre-service teachers with an array of 
models to use in their future teaching, resulting in an increased confidence in their pedagogical toolbox. 

The rise in Technological Content Knowledge, question 1, may be attributed to several assignments. Early 
in the semester, the pre-service teachers review the state standards and benchmarks in their content area. They create 
a discipline-specific content map for 1 secondary education course in their content area. For their chosen course, 
they document the strands, essential questions, enduring understandings, big ideas, concepts to be learned, and skills 
required of students. This provides them with familiarity of their content area within the state’s curriculum 
framework. The graduate students also investigate and document teacher-centered and student-centered technology 
resources and tools for learning in their discipline via an annotated bibliography during the first weeks of the 
semester. Creating a bibliography of discipline-specific technology resources prepares them for using and 
integrating the various tools within their designs.  

The aforementioned annotated bibliography assignment on technology resources may also have prompted 
the growth in Technological Pedagogical Knowledge, question 2. By exposing students to relevant technology-
infused instructional strategies that are useful in their specific content areas, students began the practice of 
identifying appropriate tools. Additionally, throughout the semester, for each teaching method, the design teams 
identify and illustrate student use of technology for each of the lesson plans. The teams also use various technology 
tools themselves to create a visual advance organizer and graphic organizer for each lesson illustrating the teaching 
model being studied. These activities allowed students to see cross cutting tools and concepts that could enrich their 
teaching practices. 

Finally, the growth in Technological Pedagogical Content Knowledge, question 2, may be due to the pre-
service teachers’ immersion in a technology-rich course environment (via distance learning) in which the curriculum 
emphasizes a deliberate and intensive development of TPACK throughout the 15-week semester.  

The TPACK construct provides a visual and theoretical framework in which to investigate and deliberate 
upon the “outrageously complex activity of teaching” (Shulman, 1987, p. 7). Studies such as this one may inform 
teacher educators and professional development designers about effective curriculum and intensive learning 
activities to promote the integration of technology in teaching and learning. Specifically related to distance learning, 
this study shows that TPACK growth can be attained in an online environment that emphasizes the connections 
between technology, pedagogy, and content as well as one that incorporates a variety of tools and activities to 
promote collaboration and communication.  
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