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The U.S. National Educational Technology Plan recommends the need to have a common
set of technology competencies specifically for teacher educators who prepare teacher candidates to teach with technology (U.S. Department of Education, Office of Educational
Technology, 2017). This study facilitated the co-creation of the Teacher Educator Technology Competencies (TETCs). The TETCs define the competencies (knowledge, skills, and
attitudes) all teacher educators need in order to support teacher candidates as they prepare
to become technology-using teachers. The TETCs shed light on the roles and responsibilities of teacher educators who address technology within their courses. A highly collaborative research approach was used to develop the TETCs which involved the crowdsourcing
of technology-related literature, a Delphi method for expert feedback, and an open call for
public comment. As a result, 12 competencies with related criteria were identified. The
TETCs should be viewed as a first step in a larger reform effort to better address technology integration in teacher preparation programs. The release of the TETCs provides future research opportunities including, but not limited to, implications for course design,
relevant faculty development for teacher educators, and policy implications.
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Note from the Editor-in-Chief
The main role of most peer-reviewed journals is to publish empirical
and theoretical manuscripts related to its driving mission. A second, but
equally important goal is to promote conversations around critical topics
in the field. Naturally with the Journal of Technology and Teacher Education (JTATE), these goals often blend with the publication of the aforementioned manuscripts. In other cases, however, ideas and questions are raised
regarding technology and teacher education that do not necessarily match
manuscripts waiting to be published. The editor then has both the luxury
and the responsibility to work with the Editorial Review Board and International Advisory Board to raise awareness of the questions and needs in the
field (often leading to future publications on the topic). The Editor typically
responds with editorials, calls for special issues, and/or editor-invited commentaries and articles.
Teacher educator technology competencies is one such topic that I believe deserves attention. To clarify and to state the obvious, this introduction is not to suggest that the field should immediately adopt competencies
and/or adopt the competencies addressed in this article. The point, rather,
is that teacher educator technology competencies is a topic of which the
field should become keenly aware and energetically knowledgeable. When
policymakers, practitioners, researchers, and educators hear about the issue,
they should be able to join in an existing and rich conversation held by researchers using this journal medium. They should be able to seek and find
answers to such questions as:
• What are competencies?
• What are the best methods for creating competencies?
• Should we adopt teacher educator technology competencies?
• What would these competencies look like in practice?
• How would these competencies translate to specific domains (i.e.
content specialties) and existing competencies or standards those
agencies and organizations might already recommend?
• Who will be responsible for monitoring the competencies?
• What research backs or refutes proposed competencies?
• What will be the process for reviewing and revising these competencies?
• How can we ensure such competencies will lead to change and/or
high-quality instruction?
With any new idea, there are more questions than answers. We as a field
can hesitate and wait for some other discipline to provide answers, or we
can begin the experiment. My goal as Editor-in-Chief is to always strive to
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have the field use JTATE and our sibling journals as a forum for a vibrant
exchange of cutting-edge ideas. Given that desire, Teresa, Kevin, Denise,
and David initiated multiple meetings with me throughout the last few years
to explore how to use JTATE as a forum to discuss this emerging issue. The
first step was a commentary where they masterfully introduced the topic with
its history, current context, and future needs (see JTATE 24:3; Foulger, Graziano, Slykhuis, and Schmidt-Crawford, 2016). The second step was this article. The authors submitted the manuscript and I, along with a few editorial
board members, provided difficult questions for the authors (many of them
in the list above). The resulting discussions across email, phone, and faceto-face conference meetings--and obviously their hard work in rewriting--resulted in this interesting, thought-provoking, and research-based article.
There is a third step. This process began with traditional peer review.
After consultation with editorial review board members, I decided to bypass
the traditional peer-review process and offer to publish this as an editor-invited article in order to expedite publication and get this information in front of
readers. Now that we have this common ground, you, too, have the opportunity to ask and answer some of the same challenging questions we asked the
authors. As a famous author once told me, 'I don't care if you agree or disagree with me, but I do care if you don't know enough to pick a side.' Whether
you love the idea of competencies or have a different solution, we owe it to the
field to have strong, research-based answers as to what works, what doesn't
work, and how that will and should impact our current and future practice.
Respectfully, Richard E. Ferdig, JTATE Editor-in-Chief
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Teacher Educator Technology Competencies
Schools should be able to rely on teacher preparation programs to
ensure that new teachers come to them prepared to use technology
in meaningful ways. No new teacher exiting a preparation program
should require remediation by his or her hiring school or district...
This expertise does not come through the completion of one educational technology course separate from other methods courses
but through the inclusion of experiences with educational technology in all courses modeled by the faculty in teacher preparation
programs. (U.S. Department of Education, Office of Educational
Technology, 2017, p. 35-36)
Currently, in the majority of teacher preparation programs, a semesterlong course is the approach used to help teacher candidates learn how to
teach with technology, with the stand-alone technology integration course
being the most prominent method (Gronseth et al., 2010; Kleiner, Thomas, & Lewis, 2007). However, when technology integration is taught as a
subject matter in and of itself, alignment to content such as science, mathematics, literacy, or social studies is lacking, and technology often drives
the curriculum (Foulger, Buss, Wetzel, & Lindsey, 2012). This is contrary
to the idea of “integration.” Additionally, the singular semester-long course
approach is often misaligned with research which suggests a critical factor
influencing new teachers’ use of technology in classrooms relies both on the
quality and quantity of technology experiences they encounter throughout
their teacher preparation programs (Agyei & Voogt, 2011; Drent & Meelissen, 2008; Kay, 2006; Polly, Mims, Sheperd, & Inan, 2010). The ultimate
goal for teacher preparation programs should be a technology infused program that provides a more concerted effort to address teaching with technology throughout the curriculum.
Some universities and colleges have implemented an alternative approach by addressing technology use and integration within subject-specific
methodology courses (Dexter, Doering, & Riedel, 2006; Kisicki, 2012). Although this approach better addresses the need to teach about technology
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integration within the context of content specific curriculum, it still has
limitations to the number of opportunities that teacher candidates have for
teaching with technology in classrooms. Clearly, there is no “one-size-fitsall” approach for preparing teacher candidates to teach with technology.
Teacher educators have often fallen short in their efforts to plan, model,
and implement the right combination of technology experiences across the
entire scope of a teacher preparation program. As the National Educational
Technology Plan acknowledges:
Teachers need to leave their teacher preparation programs with a
solid understanding of how to use technology to support learning.
Effective use of technology is not an optional add-on or a skill that
we simply can expect teachers to pick up once they get into the
classroom. Teachers need to know how to use technology to realize
each state’s learning standards from day one. (U.S. Department of
Education, Office of Educational Technology, 2017, p. 35)
Underscoring this, beginning teachers continue to report feeling illprepared to use technology effectively when they enter classrooms (Sang,
Valcke, van Braak, & Tondeur, 2010; Tearle & Golder, 2008). A key component that remains constant for effectively preparing teacher candidates
to use technology is the involvement and influence of the teacher educator
(Kay, 2006). A teacher educator is referred to as “someone [within institutions of teacher education] who provides instruction or who gives guidance
and support to student teachers [teacher candidates], and who thus renders a
substantial contribution to the development of students [teacher candidates]
into competent teachers.” (Koster, Brekelmans, Korthagen, & Wubbels,
2005, p. 157). Today’s teacher educators must establish new roles for themselves and be held accountable for providing all teacher candidates with
equitable, high-quality technology experiences in the courses they teach
and the field experiences they supervise. However, teacher educators typically lack the necessary knowledge and skills needed to effectively model
technology use and integration for teacher candidates (Goktas, Yildirim, &
Yildirim, 2009; Tondeur et al., 2012).
The National Education Technology Plan boldly calls upon teacher
preparation programs to rethink how teacher educators are using technology
to transform learning while preparing new teachers for future classrooms.
Specifically, the plan recommends for those in teacher preparation to “develop a common set of technology competency expectations for university
professors and candidates exiting teacher preparation programs for teach-
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ing in technologically enabled schools and postsecondary education institutions” (U.S. Department of Education, Office of Educational Technology,
2017, p. 40). As teacher educators who are experts in teaching with technology themselves, the authors of this study, herein referred to as the research
team, viewed this charge as merely a first step in a larger reform effort, with
the intention to heighten awareness as to the changing roles and responsibilities of all teacher educators.
The purpose of this study was to develop a set of teacher educator technology competencies (TETCs) that comprise the knowledge, skills, and attitudes all teacher educators need in order to best support teacher candidates
as they become technology-using teachers. The research question guiding
the study was: What knowledge, skills, and attitudes do teacher educators
need to support teacher candidates as they learn to teach with technology?
Results from the study identified 12 competencies with related criteria for
all teacher educators.
LITERATURE REVIEW
This literature review provides a brief summary of technology and
teacher education research, with emphasis around the conceptual framework of Technological Pedagogical Content Knowledge (TPACK) (Mishra
& Koehler, 2006), as it relates to teacher educators and teacher preparation.
A discussion of the professional standards and guidelines impacting teacher
education, as well as technology standards situated within content area organizations follows.
Technology and Teacher Education
Researchers in teacher education continue to state that teacher candidates are ill-prepared to teach with technology when they enter classrooms
(Angeli & Valanides, 2009; Ertmer & Ottenbreit-Leftwich, 2010; Kay,
2006; Sang et al., 2010; Tondeur, Roblin, van Braak, Fisser, & Voogt, 2013),
and that teacher candidates graduate from preparation programs with little
or no knowledge about how to use technology to facilitate PK-12 student
learning (Angeli & Valanides, 2009; Ertmer & Ottenbreit-Leftwich, 2010).
Teacher candidates are often required to design technology-based lessons in
their coursework, but very few actually teach those lessons in classrooms
with students (Voogt, Fisser, Roblin, Tondeur, & van Braak, 2012). Moreover, technology-rich field experiences where teacher candidates work side-
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by-side with experienced technology-using teachers in classrooms are difficult to find and support (Polly et al., 2010).
For the past 10 years, researchers in teacher education have used the
conceptual framework of Technological Pedagogical Content Knowledge
(TPACK) to guide their understanding of the knowledge teachers require
to effectively teach with technology (Mishra & Koehler, 2006). Results reported from this large body of research (e.g., http://tpack.org) conclude that
teacher preparation programs should foster the development of teachers’
TPACK throughout an entire preparation program, and especially in content-specific courses (Polly et al., 2010; Tondeur et al., 2013; Voogt et al.,
2012; Wetzel, Buss, Foulger, & Lindsey, 2014). In fact, specific instructional models have been designed around the TPACK framework to assist content-area teachers while planning instruction (Hammond & Manfra, 2009;
Harris & Hofer, 2009; Hutchison & Colwell, 2015; Niess, 2011; Shettel &
Bower, 2013). While the vision seems clear, teacher educators typically lack
the necessary technology skills (i.e., TPACK) needed to effectively integrate
technology into the curriculum they teach (Borthwick & Hansen, 2017;
Tondeur et al., 2013). In general, teacher educators must model appropriate technology integration strategies for teacher candidates in courses, so
the candidates in turn can effectively teach with technology in PK-12 classrooms (Goktas et al., 2009; Tondeur et al., 2012).
Most teacher educators need additional support structures to assist them
with technology integration efforts (Barton & Haydn, 2006; Goktas et al.,
2009; Polly et al., 2010; Thompson, Schmidt, & Davis, 2003). Others conclude that teacher educators need more professional development that focuses specifically on TPACK and its relevance to content area learning (Kay,
2006; Tondeur et al., 2013). The fact is, teacher educators who choose to address TPACK in their courses require varied levels of support in an ongoing
manner to assist them in making this major transformation to their teaching
(Foulger, Buss, Wetzel, & Lindsey, 2015; Wetzel et al., 2014). Yet, it is extremely difficult to determine exactly what teacher educators need to know
related to technology, and then design and guide professional development
efforts to assist them (Borthwick & Hansen, 2017). An examination of the
professional standards impacting teacher education and the role technology
plays within those standards might shed insight on this complex task.
Role of Standards in Teacher Education
In the United States, most teacher preparation programs align their program standards to either the set of Model Core Teacher Standards offered by
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the Chief State School Officers (CCSSO) in collaboration with its Interstate
Teacher Assessment and Support Consortium (InTASC), or to the standards
aligned with educator preparation accreditation from the Council for the Accreditation of Educator Preparation (CAEP). Teacher preparation programs
in the U.S. follow a rigorous accreditation process that requires external
peer review to guarantee quality assurance. The 10 InTASC standards are
grouped into four categories (i.e., Learner and Learning, Content, Instructional Practice, Professional Responsibility) and “outline the common principles and foundations of teaching practice that cut across all subject areas
and grade levels” (Council of Chief State School Officers, 2011, p. 3) for
which teachers should be prepared to know and apply in PK-12 classrooms
and learning contexts. The five CAEP standards focus specifically on educator preparation accreditation and a program’s ability to address: 1) candidate
content and pedagogical knowledge, 2) clinical partnerships and practices,
3) candidate quality, recruitment and selectivity, 4) program impact, and 5)
quality assurance (Council for the Accreditation of Educator Preparation,
2016). Both sets of standards hold teacher educators accountable for preparing teacher candidates who acquire the knowledge and skills necessary to
ensure the academic and social development of PK-12 students.
The InTASC and CAEP standards both make reference throughout their
requirements that teacher candidates must be prepared to use and integrate
technology within teaching and learning. For example, CAEP’s Standard 1
focuses on a candidate’s development of content and pedagogical knowledge. Provider responsibilities (i.e., teacher preparation programs) listed
for Standard 1 include ensuring that candidates “model and apply technology standards as they design, implement and assess learning experiences
to engage students and improve learning; and enrich professional practice”
(Council for the Accreditation of Educator Preparation, 2016, ¶ 5). Technology is also included in CAEP’s Standard 2 which details the need for providing effective clinical partnerships and practice experiences for teacher
candidates. Such phrases as “technology-based collaborations,” “appropriate
technology-based applications”, and “technology-enhanced learning opportunities” (Council for the Accreditation of Educator Preparation, 2016, ¶ 2)
are found throughout Standard 2, and illustrate the emphasis CAEP places
on the key role technology plays in the preparation of future teachers.
Technology is also mentioned frequently in the InTASC Standards. The
InTASC Content Standards state (Council of Chief State School Officers,
2011), “Today’s teachers make content knowledge accessible to learners by
using multiple means of communication, including digital media and information technology” (p. 8), while the InTASC Instructional Practice Standard states that instructional planning should incorporate a variety of in-
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structional strategies and “...incorporate new technologies to maximize and
individualize learning” (p. 9). Program standards, like InTASC and CAEP,
play a critical role in outlining what teacher candidates need to know and
be able to do as a result of completing their teacher preparation programs.
As such, CAEP asks teacher preparation institutions seeking endorsement
to “present multiple forms of evidence to indicate candidates’ developing
content knowledge, pedagogical content knowledge, pedagogical skills, and
the integration of technology in all these domains” (Council of Chief State
School Officers, 2011, p. 9). Many teacher educators also rely on specific
content area standards to guide the content they teach and the learning experiences they provide in their preparation courses.
Many content-specific professional organizations associated with PK12 and teacher education have developed their own set of standards. Organizations like the Association of Mathematics Teacher Educators (AMTE),
National Council of Teachers of English (NCTE), International Literacy
Association (ILA), National Council for the Social Studies (NCSS), National Science Teachers Association (NSTA), Teaching English to Speakers
of Other Languages (TESOL) International Association, and the Council
for Exceptional Children (CEC) have developed standard frameworks that
typically represent the content knowledge and related skills students and/or
teachers need. Once again, technology is a key component found in many
of these content-specific standards or guidelines. For example, the NSTA
Preservice Science Standards for content knowledge and content pedagogy
state that teacher candidates will “understand the central concepts of the
supporting disciplines and the supporting role of science-specific technology” (National Science Teachers Association, 2012, p. 1) and will include
“science-specific technology...in the lessons when appropriate” (National
Science Teachers Association, 2012, p. 1). One specific indicator in the
Standards for Preparing Teachers of Mathematics states that well-prepared
beginning teachers of mathematics will “use mathematical tools and technology” (Association of Mathematics Teacher Educators, 2017, p. 11) to
support learning mathematical concepts and procedures. These examples
illustrate how content-specific professional organizations have taken steps
to include technology as a key component of preparing teachers. These
content-specific standards also begin to unpack the technology knowledge,
skills, and attitudes that teacher educators need (i.e., competencies) for preparing teachers in their discipline area, but these standards lack direction
and details related to the selection and implementation of content specific
technologies that are needed for teacher educators.
The International Society of Technology in Education (ISTE) has been
involved for many years in developing technology standards (Thomas &
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Knezek, 2008; Thomas, Porter, Taylor, & Kelly, 2002). The National Educational Technology Standards for Students (NETS•S) were created by ISTE
and first released in 1998. Then in 2000, ISTE released the National Educational Technology Standards for Teachers (NETS•T) as a way to help teachers support the NETS•S in classrooms. Since ISTE maintains the position
that technology is dynamic and ever-changing, and so are educational learning environments, the standards periodically go through a refresh process.
The current revisions have been retitled as the ISTE Standards and provide
frameworks and specific guidelines for the technology skills, knowledge,
and approaches needed by educators who seek to transform teaching and
learning (International Society for Technology in Education, 2017). ISTE
has separate standards for students, teachers, administrators, (technology)
coaches, and computer science educators. These standards are typically
used by educators to inform lesson development, curriculum planning, and
professional development. Still, ISTE has not yet developed a set of technology standards specifically for teacher educators.
Since teaching with technology is complicated, multi-faceted, and a
developmental process, it must be addressed and integrated throughout our
teacher preparation programs. Overall, many of the standards or guidelines
that influence our work and preparation in teacher education make reference
to the use and integration of technology for PK-12 teachers and students,
but there are no technology guidelines that exist specifically for teacher educators to operationalize these aforementioned initiatives. The aim of this
study was to identify the technology competencies (knowledge, skills, and
attitudes) all teacher educators need in order to prepare teacher candidates
to teach with technology in their future classrooms.
METHODOLOGY
The research team involved in this study realized in order for the
TETCs to be broadly accepted, the process for developing the TETCs would
need to be crafted in such a way that would produce insightful conversations
about the roles and responsibilities of teacher educators, and embrace policy
and procedure adjustments. As a way to begin a broad-based movement and
a set of TETCs that were agreed upon by those involved, the research team
facilitated a process that was highly collaborative. With the intent to have
the resulting TETCs apply to the variety of individuals and organizations
who support teacher educators and teacher preparation, the research team
intentionally sought to include diverse perspectives from teacher educators,
worldwide, in the development process.
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An advisory group was established to consistently inform the research
team and the research methodology. Two members of the research team
met once a month with the advisory group throughout the development of
the TETCs. Membership on the advisory group consisted of representation
from each organization that had written a letter of support for the development of the TETCs including: the U.S. Department of Education Office of
Educational Technology, the Council for the Accreditation of Educator Programs (CAEP), the National Technology Leadership Coalition, the Society
for Information Technology and Teacher Education (SITE), the Teacher Education Network of the International Society for Technology in Education
(ISTE-TEN), and the American Association of College for Teacher Education (AACTE). The advisory group provided insight on how to broaden the
awareness of the development process of the TETCs. The advisory group
did not provide input or feedback on the TETCs themselves. While the advisory group met monthly, the research team facilitated three phases of data
collection and analysis.
These three phases included crowdsourcing of related literature, a Delphi method, and open public comment. These methods were used to assure
the findings (the resulting TETCs and related criteria) would be usable by
teacher educators and colleges/schools with teacher preparation programs.
Phase I of data collection involved the crowdsourcing of literature related to
technology and teacher education.
Phase I: Crowdsourcing
Data collection. Crowdsourcing involves “outsourcing” a task to a
group of people in the form of an open call. The process allows for many
individuals to participate in knowledge generation, and to participate based
on their varied expertise and experience. The product of a crowdsourcing
process is oftentimes shared freely, and has strong agreement due to the participation of many (Morris & McDuff, 2015). Crowdsourcing was used in
this study to locate articles that address the competencies needed by teacher
educators who support the development of teacher candidates as they learn
to teach with technology. A call for literature was sent out through various
teacher educator networks (i.e., SITE, ISTE), and included social networks
(e.g., LinkedIn, Twitter). Educational technology faculty who were familiar
with such literature submitted articles to a web-based portal. To assure comprehensive review of literature, the research team searched for additional articles. Keywords used in the search for literature included words such as:
competencies, technology, and higher education faculty; technology skills
and teacher educators; and technology and teacher education faculty.
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Analysis and outcomes. At the end of the Phase I data collection, the
crowdsourcing of literature combined with the review of literature produced
93 articles. In a review of the articles, it was evident that some of the articles submitted were not specific to teacher educators and were eliminated.
In the end, 43 articles were deemed as appropriate because they addressed a
technology skill or behavior related to teacher educators. Next, the research
team worked together to compose competencies stemming from the articles’
findings. The research team utilized 11 guidelines for writing an effective
competency statement (European Commission: Education and Training,
2013; Sturgis, 2012; University of Texas School of Public Health, 2012).
The initial list of competencies was constructed by writing the competency, listing any criteria aligned with the competency, and citing the article(s)
from which the information was obtained. This initial list included 31 competencies extracted from the crowdsourced literature.
The research team then reviewed and revised the initial list of 31 competencies with a focus on relevancy, duplication, and wording. Several competencies were merged, while others were revised. Then slight revisions
were made to assure each competency was well written according to 11
guidelines used for writing an effective competency. As a result, a list of 24
TETCs were extracted from the collection of crowdsourced literature. These
24 competencies were later revised and merged through the Delphi method
described below. Appendix A outlines the literature that resulted from Phase
I crowdsourcing. Next, Phase II of data collection involved using a Delphi
method to assist with the identification and further development of the competencies.
Phase II: Delphi Method
The Delphi method is an approach used in research to validate and refine ideas because it “is designed to both obtain and identify areas of consensus and divergence of opinion” (Nworie, 2011, p. 29). This method allows “a group of individuals, as a whole, to deal with a complex problem”
(Linstone & Turoff, 2002, p. 3), and involves experts who are carefully selected to provide their opinions on ideas (Skulmoski, Hartman, & Krahn,
2007). This collaborative research method is iterative in order to build a reliable consensus, determine suitability, and ultimately yield agreement (Linstone & Turoff, 2002). This section includes details about participant selection and the data collected and analyzed during the six Delphi rounds.
Participant solicitation and selection. To identify participants who
were experts in educational technology for the Delphi component of the
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study, the research team developed a “Request to be a Delphi Participant”
application. The application was an online form that included questions
about participants’ educational organization affiliation, department or college affiliation, role in preparing PK-12 teachers, and country of residence.
Criteria for participant involvement included:
• Expertise: Individual has expertise related to teaching with
technology in teacher preparation (e.g., model teaching with
technology); is an expert in teaching with technology in
teacher preparation (e.g., concerned with curriculum related to
teaching with technology).
• Impact: Individual has products (e.g., publications, culminations, etc.) and synergistic activities that have benefited the
field of technology in teacher preparation.
• Time availability: Individual was available to participate in the
study.
• Diversity: Collectively, individuals represented a wide range of
content areas, associations, geographic regions, and institution
types.
Forty-six applicants responded to the call for Delphi participants. All
individuals who responded met the criteria to participate in the study. Nworie (2011) recommends selecting divergent experts to help account for future developments in technology, the rapid expansion of pedagogy due to
technology use, and any potential or probable changes in policy. The research team created a list of variables (i.e., country, responsibility with regard to teacher preparation, subject-matter expertise, size of university/
college, professional associations, online/hybrid teaching experience, experience with professional development in teacher preparation) to ensure the
greatest diversity among the Delphi participants. Eighteen participants were
selected and asked to participate in the study and 17 participants agreed to
participate and signed the Institutional Review Board (IRB) agreement.
The Delphi participants (11 females and 6 males) collaborated with one
another and functioned as a team by providing feedback on revisions to the
TETCs through six rounds of survey-driven data collection. Each participant
provided their individual feedback to the research team but not to each other. This process allowed participants to share their views and opinions without ever having direct communication with one another. In fact, they were
not aware of the identity of the other participants throughout data collection.
For a complete list of Delphi participants with their affiliations, locations,
and subject area specializations, see Appendix B.
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Data collection & analysis: Delphi method rounds 1-3. A Delphi
method is designed to build consensus. In this research study, building consensus involved two parts, (1) building consensus on the competencies and
(2) building consensus on the criteria that defined each competency. The
first three rounds of the Delphi method focused specifically on the development of the competencies. In each Delphi round, participants viewed a draft
version of the competencies and rated the extent to which each competency
was important for all teacher educators on a 1-5 Likert scale with five being
the highest. They also recommended changes to the competencies. During
round 1, participants received the same list of 11 guidelines of a well-written competency to determine if indeed each competency was well written.
During rounds 2 and 3, participants combined similar competencies and
added any missing competencies.
After each Delphi round, the research team integrated the participants’
feedback into the competencies, creating a revised draft of the TETCs. Each
new draft provided the basis for the next round. Thus, the TETCs presented
to the Delphi participants were different for each round. Participants consistently rated each competency as important (4) to very important (5) for all
teacher educators during rounds 1-3 (see Figure 2).

Figure 2. Importance of each competency for all teacher educators.
To determine if the competencies should be reviewed for combination,
one-fourth of the Delphi participants had to recommend the combination.
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One-fourth was chosen as it was a natural breaking point in the data and
the research team agreed, given the diversity of the Delphi participants, a
consensus of one-fourth was meaningful. In some cases, a single competency was suggested to be combined with several other competencies. In these
cases, the combination with the most suggestions were coded green, the
second most suggestions were coded yellow, and the third most suggestions
were coded red (see Figure 3). The cells in the table were then checked for
internal consistency. For example, if competency 2 was marked as needing
to be combined with competency 14, then 14 also needed to be marked to
be combined with competency 2. This process resulted in some competencies being combined more than once and some competencies being combined with more than one other competency. From the 24 competencies reviewed by participants in round 2, competencies 2, 7, 8, 11, and 13 were
combined to a single competency, as were competencies 4 and 18, 5 and 12,
6 and 8, 9 and 15, 11 and 14, and 17 and 23.

Figure 3. Round 2 coded competency combination suggestions.
In between rounds 1 and 2 of the Delphi method, members of the research team met with educational leaders at the National Technology Leadership Summit (NTLS) in Washington, D.C. NTLS involves presidents and
leaders from educational content associations such as the Association for
Science Teacher Education (ASTE), College and University Faculty As-
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sembly (CUFA) of the National Council for Social Studies (NCSS), the
Conference on English Education (CEE) of the National Council of Teachers of English (NCTE), as well as representatives from the Association of
American Colleges of Teacher Education (AACTE), the International Society of Technology Education Teacher Education Network (ISTE-TEN),
and the Society for Information Technology and Teacher Education (SITE).
This group reviewed the draft of the TETCs that resulted from the feedback received in round 1. The research team shared thoughts put forth by
the NTLS participants with the Delphi participants for consideration during
their round 2 feedback: to keep in mind the definition of teacher educators,
to conceptualize the competencies using the TPACK framework, to keep in
mind the distinction between teacher educator competencies and the standards required of PK-12 teachers (e.g., ISTE Standards for Educators).
The round 2 survey also asked participants to suggest competencies
they felt were not included in the list of 24 competencies provided during
that round’s draft. After reviewing participants’ suggestions, three additional competencies were added to address differentiated instruction, being
advocates and leaders, and social media. At the end of round 2, nine original competencies remained intact, 15 of the original competencies had been
combined to form seven new competencies, and three new competencies
were added, which changed the total number of competencies from 24 to 19.
Again in round 3, one-fourth of the Delphi participants had to recommend competencies for combination for the research team to consider writing a new combined competency. As can be seen when comparing Figures
3 and 4, the decrease in highlighted cells indicated the competencies were
getting closer to consensus (see Figure 4). Based on the suggestions from
participants during round 3, competencies 13, 14 and 15 were combined
into a single competency as were 1 and 5, 1 and 13, 2 and 17, 7 and 19, 9
and 16, 10 and 14, and 11 and 12. As a result, the total number of competencies changed from 19 to 13 at the end of round 3.
Data collection & analysis: Delphi method rounds 4-6. Rounds 4 and
5 with the Delphi participants focused on writing appropriate criteria for each
of the 13 competencies. In round 4, Delphi participants provided edits, additions, and deletions to the criteria. Based on participants’ feedback, the research team made edits to the criteria and presented the revised lists of criteria to participants in round 5. Again in round 5, Delphi participants suggested
edits, additions, and deletions to the criteria and the research team made the
appropriate revisions. During round 5, it became clear to the research team
that two competencies had criteria that were very similar so the research team
combined two competencies, which brought the final number of TETCs to 12.
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Figure 4. Round 3 coded competency combination suggestions.
The sixth and final round of the Delphi method focused on finding a
logical order for the competencies by asking participants to order the competencies and to provide the logic for their decision. In examining these
results from the Delphi participants, first, a simple average was calculated
for each competency and the competencies were placed in numerical order.
The averages had a reasonable spread, from three to ten, so this indicated
some consensus among participants as to the order since the averages did
not all cluster around six. Upon examination of the competencies in average
order, one competency did not appear to fit. Participants consistently ranked
this competency near the beginning or at the end in their individual rankings. The research team decided to move that competency to the end of the
list, and decided to flip the order of two competencies to place them near
more similar competencies. The Delphi participants agreed to the two small
changes, and the 12 competencies with related criteria were now in a logical
order.
One common problem with the Delphi method is having a high attrition
rate of the Delphi experts throughout the process (Nworie, 2011). Despite
having six intensive rounds over a nine-month period, there was no Delphi
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participant attrition. While not all Delphi participants participated in all six
rounds, no participant dropped out of the study. When a participant was absent from a round, they participated in the subsequent round (See Figure 5).

Figure 5. Number of Delphi participants (out of 17 possible) by round.
Phase III: Public Comment
Data collection. Following a presentation during the 2017 SITE conference, where the round 6 draft of the TETCs was discussed, the research
team sought broad-based public comment. An online survey, available for a
one-month period, was shared with SITE attendees, and emailed to a variety
of organizations and individuals. As well, the online survey was posted on a
variety of social media platforms. The survey consisted of four brief questions. The first question asked, what aspects of the TETCs are most useful?
The second question asked how others would use the TETCs? The third
question allowed for the inclusion of concerns about TETCs, and the last
question asked for additional comments. The responses submitted represented all geographic regions of the United States as well as Australia.
Responses to the public comment included thoughts about possible organizational implications of the TETCs and helped form the basis for the
implications section of this article. Additionally, some of the feedback from
the concerns and additional comments questions prompted the research
team to make minor revisions to the TETCs that did not change content
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or meaning. Specifically, modifications included adding a uniform stem to
each of the competencies and more precise use of evaluative terms such as
‘appropriate’ and ‘effective’ or elimination of these terms.
FINDINGS
The research question guiding this study was: What knowledge, skills,
and attitudes related to technology do all teacher educators need? Delphi
participants reached a consensus and identified 12 TETCs. Additional public
feedback (colleagues from professional networks and organizations) provided favorable comments on the competencies. Table 1 contains the 12 TETCs
and related criteria aligned with each competency.
The TETCs encourage teacher educators to design instruction that utilizes content-specific technologies to enhance teaching and learning; incorporate pedagogical approaches that prepare teacher candidates to effectively
use technology; and support the development of the knowledge, skills, and
attitudes of teacher candidates as related to teaching how technology is used
by learners in their content area. The TETCs support teacher educators’ use
of technology to enhance teaching and learning; differentiate instruction to
meet diverse learning needs; assess learners; connect globally with a variety of regions and cultures; teach online and/or blended/hybrid learning environments; and address the legal, ethical, and socially-responsible use of
technology in education. The TETCs encourage teacher educators to engage
in ongoing professional development and networking activities to improve
the integration of technology in their teaching, engage in leadership and advocacy for using technology, and apply basic troubleshooting skills to resolve technology issues.
IMPLICATIONS FOR TEACHER EDUCATORS
Responses from public comments and individuals who viewed the
TETCs at professional meetings (e.g. 2017 SITE conference, 2017 ISTE
conference, 2017 NTLS, and the 2017 Innovation in Higher Education Summit co-sponsored by the U.S. Department of Education Office of Educational
Technology and the White House) yielded positive, enthusiastic attitudes towards the TETCs. Individuals shared their thoughts about usability for teacher educators as well as implications of the TETCs within their organizations.

432

Foulger, Graziano, Schmidt-Crawford, and Slykhuis

Table 1
Teacher Educator Technology Competencies (TETCs) with related criteria
1. Teacher educators will design instruction that utilizes content-specific technologies to enhance teaching and learning.
a) Evaluate content-specific technology for teaching and learning.
b) Align content with pedagogical approaches and appropriate technology.
c) Model approaches for aligning the content being taught with appropriate pedagogy and
technology.
2. Teacher educators will incorporate pedagogical approaches that prepare teacher candidates to effectively use technology.
a) Model using technology for accessing, analyzing, creating, and evaluating information.
b) Assist teacher candidates with evaluating the affordances of content-specific technologies to support student learning.
c) Assist teacher candidates with the selection and use of content-specific technologies to
support student learning.
d) Facilitate opportunities for teacher candidates to practice teaching with technology.
3. Teacher educators will support the development of the knowledge, skills, and attitudes of teacher
candidates as related to teaching with technology in their content area.
a) Support teacher candidates’ alignment of content with pedagogy and appropriate
technology.
b) Provide opportunities for teacher candidates to reflect on their attitudes about using
technology for teaching and for their own learning.
c) Provide opportunities to develop teacher candidates’ efficacy about using technology in
teaching.
4. Teacher educators will use online tools to enhance teaching and learning.
a) Communicate using online tools.
b) Collaborate using online tools.
c) Design instruction using online tools.
d) Assess teacher candidates using online tools.
5. Teacher educators will use technology to differentiate instruction to meet diverse learning needs.
a) Design instruction using technology to meet the needs of diverse learners.
b) Demonstrate using assistive technologies to maximize learning for individual student
needs.
c) Model using technology to differentiate learning in teaching and learning.
d) Provide opportunities for teacher candidates to create learning activities using technology to differentiate instruction.
6. Teacher educators will use appropriate technology tools for assessment.
a) Use technology to assess teacher candidates’ competence and knowledge.
b) Model a variety of assessment practices that use technology.
c) Provide opportunities for teacher candidates to use appropriate technology for assessment.
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7. Teacher educators will use effective strategies for teaching online and/or blended/hybrid learning
environments.
a) Model online and blended learning methods and strategies.
b) Provide opportunities for teacher candidates to practice teaching online and/or in
blended/hybrid learning environments.
8. Teacher educators will use technology to connect globally with a variety of regions and cultures.
a) Model global engagement using technologies to connect teacher candidates with other
cultures and locations.
b) Design instruction in which teacher candidates use technology to collaborate with
learners from a variety of backgrounds and cultures.
c) Address strategies needed for cultures and regions having different levels of technological connectivity.
9. Teacher educators will address the legal, ethical, and socially-responsible use of technology in education.
a) Model the legal, ethical, and socially-responsible use of technology for teaching and
learning.
b) Guide teacher candidates’ use of technology in legal, ethical, and socially-responsible
ways.
c) Provide opportunities for teacher candidates to design curriculum following legal, ethical, and socially-responsible uses of technology.
10. Teacher educators will engage in ongoing professional development and networking activities to
improve the integration of technology in teaching.
a) Define goals for personal growth in using technology.
b) Engage in continuous professional development and networking activities promoting
technology knowledge and skills.
c) Support teacher candidates’ continuous participation in networking activities to increase
their knowledge of technology.
11. Teacher educators will engage in leadership and advocacy for using technology.
a) Share a vision for teaching and learning with technology.
b) Engage with professional organizations that advocate technology use in education.
c) Seek to influence the opinions and decisions of others regarding technology integration.
d) Assist teacher candidates in becoming advocates for using technology to enhance teaching and learning.
e) Support teacher candidates in understanding local, state, and national technology policies in education.
12. Teacher educators will apply basic troubleshooting skills to resolve technology issues.
a) Configure digital devices for teaching.
b) Operate digital devices during teaching.
c) Model basic troubleshooting skills during teaching.
d) Find solutions to problems related to technology using a variety of resources.

Note: List of current Teacher Educator Technology Competencies (TETCs) can be
found at http://site.aace.org/tetc
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Individuals felt the TETCs could be useful for transforming teacher
educators’ course goals as well as course design, and noted the adoption
of the TETCs could guide effective, transformational pedagogical practices. Comments included suggestions on using the TETCs to develop a selfassessment tool for teacher educators in colleges and schools of education.
Other comments included the need for the TETCs to be incentivized and
integrated into yearly performance evaluations (standards of academe) and
promotion and tenure guidelines. Several comments included thoughts on
providing teacher educators with free or borrowed tablets or other technology devices if they incorporate the TETCs into their curriculum.
Individuals also recommended using digital badging as a tool to track
and monitor teacher educators’ mastery of the TETCs. In an exploratory
study on digital badging within a teacher professional development program, Gamrat, Zimmerman, Dudek and Peck (2014) defined digital badges
as microcredentials and explained,
Digital badges are online representations of learning experiences
and activities that tell a story about the learner’s education and
skills. Frequently represented by a graphic or icon, badges offer
a socially constructed and valued encapsulation of experiences
through a variety of stored metadata. Through this rich metadata,
digital badges offer transparency and depth into the learning and
achievements of the learners, which can then be reviewed by others.
(p. 1136)
Nearly all individuals noted the TETCs could be an appropriate frame
to plan for faculty development. Individuals mentioned professional development and modeling the use of the TETCs could involve one-on-one
mentoring as well as group workshops (Kay, 2006; Polly et al., 2010). One
individual noted the value of modeling (Kay, 2006; Thomas, Herring, Redmond, & Smaldino, 2013; Tondeur et al., 2013) and stated, “I like that modeling the use of technology is a part of how teacher educators are meant to
support preservice teachers in thinking about the integration of technology.
This seems crucial to me.”
Many individuals viewed the TETCs from an organizational perspective, and noted the TETCs would inspire conversations among their administrators in their university surrounding new aspirations; however, individuals from every meeting where the TETCs were shared agreed organizational
growth, change, leadership, and promotion would be necessary for the
TETCs to thrive within a college or school. Several individuals passionately argued the “TETCs will not become the norm in teacher preparation
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programs unless deans and top administrators support and require them of
teacher educators.” Others shared their views and suggested changes in accreditation may be helpful and timely. One individual stated, “Professional
organizations such as CAEP must support the competencies and hold colleges accountable.”
In addition to public comments, the research team recommends posting a wealth of related TETCs information on department or college/school
of education websites such as online tutorials, webcasts, vodcasts, and usecase examples with lessons and rubrics. This would support learning and
achievements using the TETCs, and allow teacher educators to access related resources quickly that allow them to enhance their understanding and
use of the TETCs.
The research team also believes reciprocal mentoring can serve as a
form of professional development and become a valuable outlet to discuss
and unpack the TETCs (Foulger & Gerard, 2009). Mary Deane Sorcinelli,
Associate Provost for faculty development and Director of the Center for
Teaching and Faculty Development at the University of Massachusetts
Amherst, discusses mutual mentoring as the replacement of one-on-one,
top-down mentoring with encouragement and involvement of faculty who
initiate mentoring partnerships with each other that work for them (Briggs,
2013).
Teacher educators and teacher education administrators can influence
professional organizations to align their standards with the TETCs. This
may require a national team effort from members of the TETCs advisory
group and other supporters. In the meantime, teacher education administrators operating under a transformational leadership framework (Leithwood,
Begley, & Cousins, 1994) may assist in the implementation of the TETCs
within their schools and colleges of education. To establish a shared vision,
educational leaders should consider following a transformational leadership
framework to redesign their organizations and support work towards the vision. Hallinger (2010) writes,
Transformational leadership focuses on developing the organization’s capacity to innovate. It [transformational leadership] seeks
to build the organization’s capacity to select its purposes and to
support the development of changes to practices of teaching and
learning. Transformational leadership may be viewed as distributed
in that it focuses on developing a shared vision and shared commitment to school change. (p. 4)
The TPACK leadership diagnostic tool (Graziano, Herring, Carpenter,
Smaldino, & Finsness, 2017) may assist educational leaders in the process
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of developing a shared vision and commitment to change and implementation of the TETCs within teacher preparation programs. The TPACK leadership diagnostic tool is designed for self-reflection and guidance for teacher
education leaders as they develop vision and plans for developing a technology rich model for teacher candidates to become 21st century educators. The diagnostic tool serves as an opportunity to examine current practices and to help develop realistic goals for program development related to
TPACK.
At the foundation of the TETCs is that technology integration should be
infused into all courses in teacher preparation programs (Polly et al., 2010;
Tondeur et al., 2013; Voogt et al., 2012; Foulger, Buss, Wetzel, Lindsey, &
Pasquel, 2015), and that content area experts would be instrumental in the
adoption of the TETCs. This suggests a need for teacher educators to partner with content area professional organizations such as the Association of
Mathematics Teacher Educators, the National Council of Teachers of English, the National Council for the Social Studies, the National Academy of
Science, the TESOL International Association, and the Council of Exceptional Children to examine whether the TETCs align with their professional
standards or guidelines for PK-12 teachers and students.
CONCLUSION
All teacher candidates should have equitable, high-quality technology
experiences throughout their teacher preparation programs. In the National
Educational Technology Plan, the U.S. Department of Education, Office
of Educational Technology (2017), called on teacher preparation programs
to develop a set of competencies to help guide teacher educators in understanding what knowledge, skills, and attitudes are needed to use and integrate technology throughout a teacher preparation program. The TETCs and
related criteria, which emerged from this study, shed light on the breadth
and depth of knowledge, skills, and attitudes all teacher educators need for
addressing technology within the courses they teach and throughout the
preparation programs where they work.
The TETCs should not be viewed as a solution-oriented approach to
technology integration for teacher preparation; rather, they are merely a first
step in a larger reform of technology integration within teacher preparation
programs. The end goal of the TETCs is to positively impact teacher candidates graduating from teacher preparation programs and teacher educators
who teach within those programs, and to initiate conversations across institutions about larger reform issues surrounding the movement towards tech-

Teacher Educator Technology Competencies

437

nology integration across the curriculum. Collectively, all teacher educators
are responsible for preparing teacher candidates who enter future classrooms with the skills needed to use and integrate technology appropriately
for teaching and learning.
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