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Teachers have perceived technology professional development (tech-PD) as
ineffective, particularly when it does not address individual needs. Researchers
need to examine how tech-PD experiences are planned, implemented, and
evaluated. Typically K-12 technology leaders (e.g., technology coaches) are
responsible for planning, implementing, and evaluating tech-PD. This study
focused on the reported tech-PD design practices of technology leaders who are
members of the International Society for Technology in Education (ISTE). Based
on data from questionnaire responses (n=153), interviews (n = 6), and artifacts
(n = 6), three trends emerged: (a) ISTE technology leaders planned tech-PD
experiences based on teacher, administrative, school, and district needs, but did
not report conducting formal needs assessments; (b) ISTE technology leaders
implemented tech-PD via a variety of approaches, but did not report implementing
sustained and continuous tech-PD; and (c) ISTE technology leaders evaluated
tech-PD using self-reported teacher data, but did not collect more systematic
evaluation data.

Effective technology professional development (tech-PD) has the potential to impact and
shape teacher technology integration practices (Longhurst et al., 2016; Martin et al., 2010;
Meyers et al., 2009; Wells, 2007). To change teacher technology integration practices,
studies have shown that effective tech-PD includes personalized, sustained, and contextual
approaches (Lawless & Pellegrino, 2007; Longhurst et al., 2016; Meyers et al., 2016; Wells,
2007). While these approaches for effective tech-PD are discussed extensively throughout
the literature, often teachers report tech-PD as being ineffective (Bill & Melinda Gates
Foundation, 2014; U.S. Department of Education [DOE], 2016).

722

Contemporary Issues in Technology and Teacher Education, 18(4)

Studies have suggested that teachers have perceived tech-PD as ineffective due to a lack of
personalized, sustained, or contextual approaches (Bissonnette & Caprino, 2015; Duran,
Brunvand, Ellsworth, & Şendağ, 2011). Therefore, exploring the approaches being utilized
when tech-PD experiences are planned and implemented is important to determine if
alignment exists between current practices and research-based effective approaches.
Often, the person responsible for tech-PD experiences is the K-12 technology leader (e.g.,
technology coordinator, technology coach, integration specialist, or innovation specialist).
The K-12 technology leader is a growing role that often includes, but is not limited to, the
in-house planning, implementation, and evaluation of tech-PD for a school or district
(Frazier & Hearrington, 2017; Peterson, 2015; Stanhope & Corn, 2014; Sugar & Holloman,
2009; Sugar & van Tryon, 2014). Therefore, exploring K-12 technology leaders’ reported
practices is important in terms of planning, implementing, and evaluating tech-PD.
Since effective tech-PD has the potential to impact teacher practices (e.g., Longhurst et al.,
2016), gaining a better understanding of technology leaders’ reported practices will
allow comparison of those practices to research-based effective tech-PD approaches. This
comparison enables a determination of any gaps between technology leaders’ reported
practices and research-based effective tech-PD approaches, which may be one reason for
teachers’ negative perceptions of tech-PD.
The current study investigated the reported practices of K-12 technology leaders who are
members of the International Society for Technology in Education when planning,
implementing, and evaluating tech-PD. Technology leaders’ tech-PD practices were
examined through questionnaire, interview, and artifact data. Specifically, this study
sought to answer three research questions:
1. How do ISTE-associated K-12 technology leaders plan tech-PD experiences?
2. How do ISTE-associated K-12 technology leaders implement tech-PD
experiences?
3. How do ISTE-associated K-12 technology leaders evaluate tech-PD experiences?

Importance of Tech-PD in K-12 Schools
In the United States, some studies and reports have suggested that technology in K-12
schools has not been used to its full potential (Bauer & Kenton, 2005; Cuban, Kirkpatrick,
& Peck; 2001; Ertmer & Ottenbreit-Leftwich, 2013; Grundmeyer, 2013; Hixon &
Buckenmeyer, 2009; Swan & Dixon, 2006, U.S. DOE, 2016, 2017). This lack of technology
use by K-12 teachers has also been attributed to ineffective tech-PD (Donavan, Green, &
Hartley, 2010; OECD, 2015).
Similarly, effective tech-PD has been linked to beneficial changes in teacher technology
integration practices and has been suggested as critical to the successful implementation
of technology in K-12 schools (Blocher, Armfield, Sujo-Montes, Tucker, & Willis, 2011;
Longhurst et al., 2016; Meyers et al., 2016; Schrum & Levin, 2013). For example, in a 2016
study, Longhurst et al. found that teachers who participated in a 2-year tech-PD
implementation increased their technological knowledge and skills, changed their
technology integration practices, and helped increase student achievement at a
significantly higher rate than did their peers who participated in only 1 year of tech-PD and
those who did not participate.
Studies have also shown that ineffective classroom technology integration can often be
attributed to ineffective tech-PD that failed to equip teachers with adequate knowledge,
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skills, and integration examples (Duran et al., 2011; Lawless & Pellegrino, 2007; Project
Tomorrow, 2014). For example, Duran et al. (2011) investigated a tech-PD involving 207
teachers and administrators on the topic of wikis. Of the teachers who participated in the
follow-up questionnaire (n = 16), those that did not report continued use of the wikis (n =
5) described the tech-PD as ineffective, citing it as being too short, lacking time to practice,
and lacking continued and personalized support.
In other words, when teachers have perceived tech-PD as ineffective, they have been less
likely to integrate that specific technology into their classroom practices (Duran et al., 2011;
Lawless & Pellegrino, 2007; Potter & Rockinson-Szapkiw, 2012). Therefore, to support
teachers’ integration of technology, tech-PD needs to be effective. The challenge remains
to differentiate ineffective tech-PD from effective tech-PD.

Ineffective Technology Professional Development
Studies have suggested that tech-PD has often been conducted as one-size-fits-all
workshops (Bill & Melinda Gates Foundation, 2014; Desimone, Porter, Garet, Yoon, &
Birman, 2002; Lawless & Pellegrino, 2007). Typically, one-size-fits-all tech-PD workshops
are conducted as a single, one-time event, focused on a specific application or technology,
as opposed to offering strategies to integrate technology into teaching (Lawless &
Pellegrino, 2007).
Despite its prevalence, the one-size-fits-all tech-PD workshop approach has been shown to
be ineffective in influencing teachers’ technology integration practices (Desimone et al.,
2002; Meyers et al., 2016; Sugar, 2005). Additionally, studies have shown that teachers
were more likely to perceive PD as ineffective if it did not include personalized support for
specific technology integration needs and abilities (Bissonnette & Caprino 2015; Duran et
al., 2011) or if it was not perceived as being situated in context (Bissonnette & Caprino
2015; Telese, 2012). While expansive research on effective tech-PD planning and
implementation approaches exist, studies and reports continue to suggest that teachers
perceive tech-PD as ineffective (Bill & Melinda Gates Foundation, 2014; U.S. DOE, 2016).

Effective Technology Professional Development
Numerous studies have documented effective tech-PD planning and implementation
approaches (e.g., Longurst et al., 2016; Meyers et al., 2016). For tech-PD to be effective, it
should impact teacher technology integration practices (Lawless & Pellegrino, 2007;
Schrum & Levin, 2013). We reviewed multiple empirical studies examining the planning
and implementation approaches of effective tech-PD, which are outlined below in Table
1. This review was conducted to illustrate research-based effective tech-PD approaches so
that we might better compare these approaches to the reported practices of K-12
technology leaders in our study.
Overall, these studies suggest that effective tech-PD is aligned with individual teacher
needs (e.g., Duran et al., 2011) and offered in a sustained and continuous manner (e.g.,
Longhurst et al., 2016). Additionally, the content and delivery of tech-PD should be hands
on (e.g., Duran et al., 2011) and situated within the actual classroom or school context
where it will be used (e.g., O’Hara, Pritchard, Huang, & Pella, 2013). One way to achieve
many of these approaches is through the use of coaching or mentoring (e.g., Swan & Dixon,
2006) or the use of communities of practices (e.g., Meyers et al., 2016).
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Table 1
Planning and Implementation Approaches of Effective Tech-PD
Approach
Sustained and
continuous

Evidentiary Support
Definition
Duran et al., 2011; Kopcha, 2012; Tech-PD is delivered over an
Lawless & Pellegrino, 2007;
extended period of time, through
Longhurst et al., 2016; Meyers et multiple sessions.
al., 2016; O’Hara et al., 2013;
Personalized to Duran et al., 2011; Kopcha,
Tech-PD takes into consideration the
individual
2012; Saunders, 2014; O’Hara et specific ability levels, subject areas,
teacher needs
al., 2013
interests, grade levels, and other
needs of the teachers.
Situated in
Duran et al., 2011; Kopcha, 2012; Tech-PD takes into account the
context
Lawless & Pellegrino, 2007;
context (e.g., school resources
Longhurst et al., 2016; O’Hara available, curriculum, classroom
et al., 2013
environment, etc.) that the
technology will be used within.
Supported by
Duran et al., 2011; Glazer &
Tech-PD is delivered by a coach or
coaching and
Hannafin, 2008;Lawless &
mentor who provides 1-on-1 advice,
mentoring
Pellegrino, 2007; Lowther et al., troubleshooting, modeling, planning,
2008; Swan & Dixon, 2006
and/or additional support for the
teacher.
Supported by
Longhurst et al., 2016; Meyers et Tech-PD is supported by groups of
communities of al., 2016; O’Hara, et al., 2013
teachers working together to provide
practice
additional guidance and assistance to
each other.
Hands-on
Duran et al., 2011; Longhurst et Tech-PD gives teachers an
al., 2016; Meyers et al.,
opportunity to use and work with the
2016; O’Hara et al., 2013
technology.
Evaluated
Duran et al., 2011; Lawless &
Tech-PD is evaluated to determine if
Pellegrino, 2007; Wells, 2007; goals were met and if changes need to
Winslow et al., 2016
be made to future tech-PD.

Finally, effective tech-PD should be evaluated using multiple evaluation measures in order
to determine the effectiveness (e.g., Lawless & Pellegrino, 2007). Overall, these effective
tech-PD approaches offer an alternative to the standard, one-time workshop, which is
typically reported as being ineffective (e.g., Desimone et al., 2002).

Planning, Implementing, and Evaluating Technology Professional
Development
In terms of technology leaders, the International Society for Technology in Education
(ISTE) is a popular organization that provides professional development to educational
technology leaders at the K-12 level. Currently, 26% of ISTE members describe their
primary job role as being a technology coordinator, coach, or director (ISTE, 2018). At the
most recent ISTE conference in 2017, over 3,000 technology leaders/coaches attended
(ISTE, 2018). We drew our sample from this organization’s membership. ISTE also
publishes The Technology Coordinator’s Handbook (Frazier & Hearrington, 2017) to help
advise technology leaders in their design of tech-PD. The authors suggest three main
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components of designing tech-PD: planning, implementing, and assessing/
evaluating. Others have also suggested similar simplified instructional design models.
In an educational technology textbook, Newby, Stepich, Lehman, Russell, and OttenbreitLeftwich (2010) suggested a three-step instructional design model to help guide the design
of tech-PD: the Plan, Implement, Evaluate (PIE) model. This model has previously been
used in scholarship to analyze factors affecting the quality of tech-PD (Yıldırım, Kurşun, &
Göktaş, 2015). The PIE model has also been used in teacher education programs as a
framework to support preservice teachers’ development of effective technology integration
practices (e.g., Lehman & Richardson, 2004). We used this simple instructional design
model to understand, classify, and analyze the tech-PD design decisions of technology
leaders.
Examining the connection between tech-PD design and this model more specifically, we
found the literature to recommend that professional development experiences should be
purposefully planned and implemented, with clear goals identified for evaluation purposes
(Desimone, 2009; Guskey, 2002; Newby et al., 2010; Wells 2007). During the planning
phase, the technology leader should create a lesson plan for the experience, as well as
collect data related to the teachers and their needs (Newby et al., 2010). Collecting this
data is typically referred to a needs assessment, with a goal of identifying the current
knowledge/comfort teachers’ hold on the topic, and finding the distance between that
knowledge and the end goal (Lee, 2005; Sleezer & Russ-Eft, 2010; Swart & Kaufman,
2009).
The data collected in a needs assessment can take on a variety of forms, such as surveys,
observations, or even interviews (Kopcha, 2010; Lee, 2005; Sleezer & Russ-Eft, 2010;
Swart & Kaufman, 2009). Overall, the planning of effective tech-PD should incorporate a
formal needs assessment in order to understand the current needs and ability levels of the
teacher participants (Kopcha, 2010; Lee, 2005). This recommendation aligns with the
aforementioned effective tech-PD approach of being personalized to individual teacher
needs (e.g., Duran et al., 2011). In other words, by conducting a formal needs analysis,
technology leaders are better able to align and personalize tech-PD to individual teacher
needs.
The implementation phase is the “when, where, and how” (Newby et al., p. 11) of the techPD experience. In general, tech-PD experiences have been implemented as single, onesize-fits-all workshops, which have not been effective in impacting teacher technology
integration practices (Desimone, 2002; Meyers et al., 2016; Sugar, 2005). To impact
teacher technology integration practices, effective tech-PD implementation should follow
the recommendations in the literature and be sustained and continuous (Duran et al., 2011;
Kopcha, 2012; Longhurst et al., 2016; Meyers et al., 2016; O’Hara et al., 2013; U.S. DOE
2017).
Follow-up support should be provided to teachers, and coaching and mentoring
approaches have been shown to be particularly effective (Glazer, Hannafin, & Song, 2005;
Kretlow & Bartholomew, 2010; Swan & Dixon, 2006). In short, both the planning and
implementation design steps should be aligned with the effective tech-PD approaches
presented in Table 1.
When evaluating tech-PD, the end result should be evaluated in terms of change in
teachers’ technology integration practices (Lawless & Pellegrino, 2007; Wells 2007).
However, once a tech-PD experience has been implemented, technology leaders need a
strategy for identifying whether changes in teachers’ technology integration practices have
occurred.
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The evaluation of tech-PD has been considered essential, yet it often fails to move beyond
the collection of self-reported teacher perceptions (Gaytan & McEwen, 2010; Lawless &
Pellegrino, 2007; Smolin & Lawless, 2011). Kopcha and Sullivan (2007) noted that when
self-reports of teacher perceptions are the only source of evaluation data, that data can be
misleading and may contain self-presentation bias. Lawless and Pellegrino (2007) pointed
out that self-reported data enables researchers only to determine teacher perceptions of
tech-PD, as opposed to what has been learned or how the tech-PD has led to changes in
teacher technology integration practices.
To understand the full impact of tech-PD on teacher technology integration practices,
multiple measures of evaluation should be employed (Lawless & Pellegrino, 2007; Wells,
2007). Teacher surveys can provide value toward understanding teacher perceptions of
tech-PD experiences; however, by examining data that is not self-reported by teachers (e.g.
classroom observations, student interviews, student achievement scores), technology
leaders can have a more complete understanding of how their tech-PD experiences have
impacted teacher technology integration practices (Lawless & Pellegrino, 2007; Wells,
2007).

Role of Technology Leader
Technology leaders have a variety of titles and responsibilities in K-12 settings. Their titles
can include technology coordinators, technology coaches, integration specialists,
eLearning specialists, innovation specialists, and so on (Peterson, 2015; Stanhope & Corn,
2014; Sugar, 2009; Sugar & van Tryon, 2014).
A K-12 technology leader may have responsibilities solely focused on technology
integration, or there may be situations where technology leaders also cover dual roles as
teachers or administrators (McLeod, Richardson, & Sauers, 2015; Richardson & McLeod,
2011; Yu & Prince, 2016). Technology leaders fulfill diverse responsibilities, including
providing technical support, writing technology budgets, making purchasing decisions,
researching technology solutions, and planning and implementing tech-PD (Frazier &
Hearrington, 2017; Peterson, 2015; Stanhope & Corn, 2014; Sugar & Holloman, 2009;
Sugar & van Tryon, 2014). For the purpose of this study, technology leaders were defined
as those who have experience planning and implementing tech-PD. All technology leader
participants of this study were also members of ISTE.

Method
This study employed a mixed-mode cross-sectional survey design (Dillman, Smyth, &
Christian, 2014) to examine the reported tech-PD planning, implementation, and
evaluation practices of technology leaders who are members of ISTE. This specific mixedmode survey design was selected in order to utilize multiple data sources to better ensure
the reliability and validity of the data (Dillman et al., 2014). The primary data were
collected from a 23-item online questionnaire.
For the purposes of this study, six close-ended demographic questions and three openended questions were analyzed as the primary data sources to address the study’s research
questions. The remaining questions that were not used for this study focused on technology
leaders’ general perceptions of tech-PD and are being used for a follow-up study. To
triangulate questionnaire results and the approaches reported by ISTE technology leaders
to plan, implement, and evaluate tech-PD experiences, we collected follow-up information
from six technology leaders through semistructured interviews (Galletta, 2013) and their
own tech-PD artifacts (Merriam & Tisdell, 2015).
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Procedures
The questionnaire was created using the online platform Qualtrics and distributed via
email to the state and affiliate chapters of ISTE. Data from questionnaire responses were
triangulated with follow-up data from questionnaire participants who agreed to participate
in semistructured interviews. Interviews were conducted until data saturation occurred
matching the major themes identified in the questionnaire responses (Fusch & Ness, 2015).
Technology professional development design artifacts were collected from interview
participants and analyzed to triangulate interview responses (Merriam & Tisdell, 2015).

Participants
This study explored how ISTE members who identified as K-12 technology leaders reported
planning, implementing, and evaluating tech-PD. All participants who responded to the
online questionnaire were members of ISTE as well as self-identified technology leaders
(e.g., technology coaches, technology coordinators, eLearning specialists, etc.). The
questionnaire received 190 total responses. However, 35 responses were excluded from
counts, as the responses were too vague. Respondents who identified as having never
planned or implemented tech-PD were also removed from the study (n = 2).
As a result of this process 86 technology leaders and 67 dual-role teachers and technology
leaders were included in the study as the participants (n = 153). The majority (74%) had
more than 10 years of experience in a K-12 environment. Additionally, 94% reported using
technology for educational purposes on a daily basis. The participants described
themselves as having elementary (37%), secondary (38%), and K-12 (25%) focused roles.
Email requests for interviews were sent to questionnaire respondents who agreed to
participate in a follow-up interview. A total of six interviews were conducted; three
participants were technology leaders and three were dual-role teachers and technology
leaders. All six interview participants submitted artifacts that represented their tech-PD
design practices.

Data Collection Instruments
Questionnaire. The questionnaire consisted of 23 open- and close-ended questions.
There were six demographic questions (e.g., grade levels taught, and number of years
teaching) and others were open-ended questions focusing on tech-PD. We focused on three
open-ended questions as the primary data source: (a) How do you plan your technology
professional development experiences? (b) How do you implement your technology
professional development experiences? and (c) Do you evaluate your tech-PD experiences,
and if so, how?
Interviews. Semistructured interviews were conducted for 45-60 minutes with three
technology leaders and three dual-role teachers and technology leaders. The interview
protocol (see appendix ) included questions about tech-PD planning, implementation, and
evaluation experiences. The interview also asked participants to explore a single tech-PD
planning, implementation, and evaluation experience in depth using a behavioral event
interview (BEI) framework (McClelland, 1978; Schmidt, Finch, & Faulkner, 1992). The BEI
framework facilitated an in-depth reflection on the technology leader’s practices by
examining the planning, implementation, and evaluation of a single tech-PD experience.
Design Artifacts. Each interviewee was asked to submit artifacts related to the
planning, implementation, and evaluation of the single tech-PD experience described in
the BEI. A variety of artifacts were submitted, including outlines, blog posts, planning
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documents, surveys, presentations, and support resources. Of the six interviews
conducted, six collections of design artifacts were received. To maintain interviewee
confidentiality, these artifacts are not available in the appendices.

Data Analysis
The primary data for this study were gathered from open-ended questionnaire
responses. The data were triangulated using data from interview responses and artifact
analysis. The open-ended questionnaire data were analyzed using content analysis (Patton,
2002) to identify core consistencies and discover emerging themes. The unit of analysis
was the complete group of ISTE technology leaders. Through the inductive content analysis
procedures described later in this paper, we were able to generate a collection of emergent
themes that aligned with the study’s specific research questions.
The content analysis process began by reading through technology leaders’ questionnaire
responses to the three open-ended questions. Two researchers individually read through
all open-ended questionnaire responses and used memoing to identify and take notes on
potential emergent themes (as in Miles & Huberman, 1984). Memoing was employed in
order to help the researchers clarify and organize their thinking, while working toward the
extraction of emergent themes (Miles & Huberman, 1984). For example, when examining
responses for the question, “How do you plan your technology professional development
experiences?” a memo of “planning based on administrative needs” was added to responses
such as “requests from administration” and “direction from administration,” noting that
these types of responses seemed to be addressing the same emergent theme.
We then met together and reviewed all potential emergent themes from both researchers.
When themes overlapped, they were combined, resulting in a condensed list of finalized
themes. For example, planning tech-PD based on “teacher requests” and “teacher needs”
were both combined into the category of “individual teachers’ needs.” We expanded on this
list of finalized themes by adding definitions for clarity and example responses from the
questionnaire (see Table 2).
With the finalized themes, each researcher individually coded all open-ended
questionnaire responses. Each response could be coded for as many themes as were
applicable. For example, when asked, “How do you plan your technology professional
development experiences?” a response of “Choices are made based upon what tools are
available, and what the teacher needs are pertaining to their curriculum” was coded under
three themes: (a) availability of resources; (b) individual teacher needs; and (c) curriculum
or standards.
Upon completion of individual coding, the two researchers met to review the codes for each
response. When the codes for a response did not align between the researchers, the
researchers discussed until they came to a consensus (as in Saldaña, 2015). For example,
a response to the question, “How do you implement your technology professional
development experiences?” of “I prefer work sessions, rather than [teachers] watching me
profess what I know,” was coded as “Hands-on” by one researcher and “Modeling” by the
other. After discussion, the final code of “Hands-on” was assigned. The response was not
specific enough to indicate whether modeling was occurring, only that teachers were given
work time. When agreement had been reached for all coded responses, the researchers
determined the most frequently occurring themes for each research question.
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Table 2
Example of Emergent Themes for the Question, “Do You Evaluate Your Technology
Professional Development and If So, How?”
Example Questionnaire
Responses
Survey
"Survey," "Survey Monkey,"
"Exit Survey," "Exit tickets,"
"Evaluation"
Immediate Feedback Evaluation was conducted
"Immediate [and long term]
immediately after the session teacher follow up surveys"
concluded
Observations
Evaluation was conducted
"Classroom observations"
through classroom
observations
Interview
Evaluation was conducted
"We also conduct interviews"
through interviews with
participants
Verbal feedback
Evaluation was conducted
"I just verbally ask teachers how
through verbal or anecdotal the presentation was"
feedback
Anonymous feedback Evaluation was conducted
"I ask for anonymous feedback"
anonymously
Review & Follow Up Evaluation was conducted by "Review practice in future
reviewing session content at a meetings" "Follow up sessions"
later time
Email
Evaluation was conducted by "Just from teacher comments or
email feedback
emails"
Student Practices
Evaluation was conducted by "Observe students using the
observing student practices practices"
No evaluation
No evaluation was conducted "No," "No, but I need to,"
"Not currently"
Theme

Definition
Evaluation was conducted
through surveys

Once the finalized themes were organized by research question, two researchers reviewed
the transcribed interview data to examine whether emergent themes were also supported
within the interviews. Quotes from the interviews were used as supporting evidence to
triangulate questionnaire responses for each research question. For example, when
discussing how she implemented her tech-PD, a technology leader’s statement, “Modeling
[the technology] right off the bat and saying ‘try this.’ And now that [they] are already trying
it, they can see how easy it is,” was used to support the emergent themes of “Modeling” and
“Hands-on” in terms of how ISTE technology leaders were implementing tech-PD
experiences.
Finally, design artifacts were analyzed (Merriam & Tisdell, 2015) by each research
question, comparing the planning and implementation of tech-PD described in the
interview to the evidence provided in the artifacts. For example, the design artifacts of a
technology leader who reported planning tech-PD to include support for a variety of
possible participant questions were examined to see if those support resources were
present. To improve the trustworthiness of the findings, as well as the rigor of the data
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analysis, the researchers utilized multiple data sources (Merriam & Tisdell, 2015) and
investigator triangulation (Patton, 2002).
The limitations of this study relate to self-reported questionnaire and interview response
data, which may have a potential for self-presentation bias (Kopcha & Sullivan, 2007).
Through data triangulation and the use of multiple data sources, including tech-PD design
artifacts, we have attempted to mitigate this potential bias. Additionally, with only 153
questionnaire respondents and six interview respondents, we are not able to generalize our
findings to all technology leaders across the US.

Results and Discussion
Based on the data from the three sources (questionnaire, interview, artifacts), we identified
ISTE technology leaders’ reported practices for planning, implementing, and evaluating
tech-PD experiences. Each of these three design steps are described here, with evidence to
support the emergent themes. We compared the emergent themes to relevant literature in
order to connect our findings with previous research findings and recommendations.

ISTE Technology Leaders Plan Tech-PD Based on Needs
Based on data from the open-ended questionnaire responses, interviews, and artifacts,
nine major themes emerged as to how technology leaders plan their tech-PD experiences
(see Table 3). The most common theme was that technology leaders plan their tech-PD
experiences based on teachers’ needs (n = 92, 60%). For example, in the questionnaire
responses, one dual role high school teacher and technology coach described how he used
teacher input to identify relevant content: “I design my PD based on teacher feedback…and
the ability of the PD to be differentiated based on an assessment of teacher skills and
interests.” Another technology specialist described using teacher input during her
planning: “Generally I seek out input from teachers as to what they want to learn.”
The ISTE technology leaders in the questionnaire mentioned different ways of gathering
this information from their teachers, including sending out surveys, observing teachers’
needs from working with them in the classroom, emailing teachers, and collecting informal
and anecdotal feedback. For example, one technology specialist reported that she relied on
“observational data to provide some suggestions and supports” while planning her tech-PD
experiences.
Additional technology leader considerations for planning tech-PD included administrative
needs (24%), school needs (11%), or district needs (11%). For example, one technology
leader stated in the questionnaire that for his planning process, “administration dictates
what it is and what it should be like.”
The idea of planning tech-PD that aligned with teachers’ individual needs was also a
common theme in interview responses and was discussed by all six interviewees. For
example, one K-12 technology leader described planning tech-PD by “finding the starting
point of where teachers currently are instead of where we think they are [by having them]
make lists of the technologies they use in their classrooms.” One K-12 director of
instructional technology raised a similar point, noting that teachers have different needs
based on their ability levels: “My first thought when I teach the classes is, ‘we’re probably
going to have people in there that can't even send an email attachment,’ so I always keep
that in mind.” She plans her tech-PD to include “the most simplified version as possible”
but also allows for more advanced teachers to “just go on and not follow lockstep.”
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Table 3
Most Common Emerging Themes From Responses to the Questionnaire Item, “How Do
You Plan Your Technology Professional Development Experiences?”
Example Questionnaire
% n
Definition
Responses
60% 92 Planning takes teacher needs
“Based on the needs of
into consideration
teachers”
24% 36 Planning takes administrative
“I work with building
needs into consideration
administrators”
14% 21 Planning takes research on best- “Based on my own research”
practices into consideration
11% 17 Planning takes school needs into “Based on our school
consideration
technology initiative”
District Need
11% 17 Planning takes district needs
“District level of importance”
into consideration
Availability of
9% 14 Planning takes the availability of “Technology availability
Resources
current technology resources
determines what I teach”
into consideration
Curriculum or
8% 12 Planning takes the curriculum “Alignment to student
Standards
and student learning standards learning standards”
into consideration
New Resources or 7% 11 Planning takes new technology “We also plan PD to
Apps
resources and applications into familiarize teachers with
consideration
new technology”
Personal
7% 10 Planning takes the personal
“Decisions are based on my
Experience
experience of the technology
own experience”
leader into consideration
Note. Individual questionnaire responses could be coded for multiple themes.
Percentages and numbers represent how many individuals mentioned the theme out of
153 valid responses.
Theme
Individual
Teachers’ Needs
Administrative
Need
Research on Best
Practice
School Need

Like questionnaire respondents, interviewees all mentioned different ways of gathering
current needs from their teachers, including surveys, anecdotal conversations, and
feedback from previous tech-PD sessions. For example, when discussing the planning of
tech-PD, one director of instructional technology reported that she ends her tech-PD
sessions by asking each participant, “How did [the tech-PD] align with your goals, and what
more do you need?” She then uses those reported needs to inform the planning of her
future tech-PD sessions.
This focus on planning tech-PD based on teachers’ needs was also supported in the artifact
analysis. For example, in a blog post outlining her tech-PD planning process, one dual role
computer science teacher and technology coach discussed preparing a variety of
Makerspace examples based on the different subject areas and curricular topics her
teachers would be interested in covering.
Despite these responses supporting the planning of tech-PD based on teachers’ individual
needs, one dual role secondary computer science teacher and technology leader discussed
in his interview the difficulties that arise when trying to differentiate tech-PD: “It's really
hard to develop professional development with a group of teachers that is differentiated
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enough for their needs…. Depending on who they are, they might need a lot more one-onone help, and that's a big investment.”
In addition, technology leaders reported difficulty correctly assessing teacher needs, noting
that teachers’ self-reported data sometimes did not align with what teachers actually
needed. As one technology leader responded in the questionnaire, “Many times, teachers
don’t know what they want to learn.” This assertion aligns with Kopcha and Sullivan’s
(2007) finding that self-reported teacher data can often be unreliable.
Based on the literature, studies have expressed the importance of basing tech-PD on
teachers’ needs (e.g., O’Hara et al., 2013). However, only 60% of ISTE technology leaders
mentioned planning tech-PD based on teachers’ needs. This result implies that 40% of this
group of ISTE technology leaders are planning tech-PD based on other considerations,
such as administrative, school, and district needs. This circumstance could be one reason
why teachers’ perceptions of tech-PD continues to be negative (e.g., Bill & Melinda Gates
Foundation, 2014; U.S. DOE, 2016).
As the literature has suggested (e.g., Bissonnette & Caprino 2015), tech-PD not aligned to
individual teacher needs has often been perceived as ineffective. While 60% (n = 92) of our
technology leaders specifically mentioned focusing on individual teacher needs, planning
tech-PD based on the combined needs of teachers, administrators, the school, and the
district was mentioned by all but 14 (9%) technology leaders. In other words, technology
leaders typically use school stakeholders to help identify technology concepts that need to
be addressed. Those who did not mention focusing on needs, instead, described relying on
research, advice from their professional learning network, or their own experiences. For
example, one technology leader reported in the questionnaire that he plans his tech-PD
based on “research and learning what has worked from others,” noting the value of
centering tech-PD around what has been reported as previously successful.
The reason teachers may perceive that tech-PD lacks focus on their own needs may be the
combination of the fact that differentiated tech-PD is difficult to plan and that teachers may
not always be aware of their needs. In other words, teachers may not be aware of their
needs until after receiving tech-PD or attempting to implement new technology in the
classroom. Thus, planning for those unknown needs becomes a difficult challenge,
particularly when technology leaders are also attempting to differentiate tech-PD.

ISTE Technology Leaders Implement Tech-PD Through a Variety of
Methods
Based on data from open-ended questionnaire responses, interviews, and artifacts, nine
major themes emerged as to how technology leaders described implementing their techPD experiences (see Table 4).
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Table 4
Most Common Emerging Themes From Responses to the Questionnaire Item, “How Do
You Implement Your Technology Professional Development Experiences?”
Theme

% n

Definition

Example Questionnaire
Responses
Hands-on
32% 49 Implementation allows for
“Mostly hands on for teachers
teachers to have hands-on
to experience it as a student
experiences and practice time would”
Applicable and
17% 26 Implementation is focused on “Make the training meaningful
relevant
providing applicable and
so that teachers can implement
relevant material to the
into their situations right
teachers
away.”
Presentation
11% 17 Implementation is delivered “I develop a presentation in
through presentation
which I share techniques and
strategies”
Modeling and
11% 17 Implementation is delivered “Demonstrate projects in
demonstrations
through modeling and
specific curriculum areas to
demonstrations
help teachers integrate
technology into the content”
Differentiated for 10% 16 Implementation is
“I create PD learning groups
ability level
differentiated based on the
based on ability level”
varying ability levels of the
teachers who are present
Coaching and
10% 15 Implementation is delivered “I schedule follow-up coaching
mentoring
through coaching and
sessions”
mentoring
Workshop
7% 10 Implementation is delivered “We do in-person workshops”
in a workshop format
Guided Practice 7% 10 Implementation provides
“I provide opportunities for
teachers with guided, step-by- guided practice”
step practice of the content
Follow-up
7% 10 Implementation is followed- “I follow-up with classroom
up with additional support for visits”
teachers
Note. Individual questionnaire responses could be coded for multiple themes.
Percentages and numbers represent how many individuals mentioned the theme out of
153 valid responses.

In terms of their implementation process, technology leaders discussed a wide variety of
approaches when implementing tech-PD. In the questionnaire, technology leaders were
asked, “How do you implement your technology professional development experiences?”
Technology leaders described many unique approaches for tech-PD experiences. While
using a “hands-on” approach was the most common questionnaire theme (n = 49, 32%)
and was mentioned by all six interviewees, a wide variety of other themes emerged for how
tech-PD was implemented. For example, in the questionnaire, one middle school
technology coach described the importance of incorporating multiple approaches within
tech-PD experiences:
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We offer a variety of types of training, from introductory overviews of emerging
tech, to one-on-one sessions, to stand-alone video tutorials (mostly screencasts),
to printed directions. My philosophy is that it's best to provide PD in as many
formats as possible. Just as in the classroom, no one method works for everyone.
Interviewees also mentioned the importance of variety in terms of tech-PD implementation
approaches. One K-12 Innovation Specialist discussed incorporating variety throughout
her typical tech-PD implementation to provide teachers with a range of experiences so they
can implement the pieces of the tech-PD that are most relevant and applicable to them:
We want the participants to experience [the PD] on their own and not be told
everything from a person standing up at the front of the room, because that’s not
what we want our teachers to embody, because that’s not what we want our
students to experience….We do all of it blended so they can have access to all of the
different activities and curriculum…so they can take it and transfer it over two their
curriculum and use it however they want.
This theme of variety was also found in the artifact analysis. Of the six interviewees, all six
showed evidence of including a variety of tech-PD approaches. For example, one
technology leader’s tech-PD implementation used a mix of presentations, hands-on time,
and activities focused on making the content applicable and relevant. A dual role
secondary mathematics teacher and technology leader described beginning his tech-PD
with a presentation, and then switching to modeling and hands-on work time, so that
teachers could better try “things to see what [the technology] was and to see how it worked.”
Technology leaders’ main rationale for incorporating variety seemed to be to support
teachers’ individual needs. For example, one technology leader from the questionnaire
stated, “I make a variety of technology options available, and I am prepared to provide justin-time training should any teacher want to use a tech tool that they aren't currently feeling
comfortable with.” In other words, technology leaders reported wanting to make their
tech-PD sessions relevant and applicable by utilizing a variety of approaches to ensure that
teachers across different grades, subjects, and ability levels all had their needs met.
These results suggest that in addition to implementing many of the effective tech-PD
approaches outlined in the literature such as being hands-on (e.g., Hixon & Buckenmeyer,
2009) and applicable and relevant (e.g., O’Hara et al., 2013), technology leaders also
attempted to incorporate a variety of approaches to address teachers’ individual needs and
preferences. However, even effective tech-PD approaches may not be perceived as
beneficial by teachers if the planning and implementation does not take into account
individual teacher needs (e.g., Bissonnette & Caprino, 2015; Duran et al., 2011). As
previously stated, 40% of technology leaders reported planning tech-PD that was not based
on individual teacher needs.
Overall, there appeared to be a strong relationship between the planning and
implementation phases of tech-PD, centered around the individual needs of teachers. The
planning of tech-PD is typically reported as being based on the individual needs of
teachers. Additionally, it appears technology leaders are utilizing a variety of
implementation approaches to better meet the diverse needs of the teachers they serve.
For example, one technology leader discussed how he shows teachers “a variety of
exemplars and then ask[s] them what they want to investigate further” based on their
specific needs. Another stated, “All teachers do not teach the same; therefore,
personalization [of tech-PD] is necessary. All teachers have a variety of learning curves
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and learning styles.” This participant emphasized the variety of implementation strategies
she used based on individual teacher needs. This relationship between the planning and
implementation phases also aligns with the PIE model (Newby et al., 2010), which
discusses how tech-PD planning should impact implementation, and implementation
should impact future planning (p. 13). This theme of an interconnected relationship
between planning and implementation, centered around the individual needs of teachers,
would appear to be contradictory to teachers’ reported negative perceptions of tech-PD
from other research studies (e.g., Bill & Melinda Gates Foundation, 2014; U.S. DOE, 2016).

ISTE Technology Leaders Do Not Conduct Systematic Evaluations of TechPD
Based on data from open-ended questionnaire responses, interviews, and artifacts, the
following themes emerged for how technology leaders evaluate tech-PD. In an open-ended
questionnaire response, technology leaders described their process for evaluating their
tech-PD (see Table 5). In addition, six technology leaders described their general tech-PD
evaluation process during interviews.
In the questionnaire, 91% (n = 139) of respondents reported conducting some form of techPD evaluation (see Table 5). The most common form of evaluation was surveys of selfreported teacher feedback (n = 64, 42%). Most technology leaders reported evaluating
tech-PD with self-reported data from teachers in the form of surveys and in-person
feedback. Only four questionnaire respondents discussed conducting classroom
observations, and none mentioned the incorporation of student data.
One technology leader discussed how she conducted “informal observations of classroom
practices” to better understand how tech-PD material was implemented in the
classroom. Seven of the technology leaders who reported not conducting evaluations (n =
16, 10%) mentioned a desire to incorporate this practice into future sessions: “No, but I
should. I used to do a google survey at the end. Need to get back in the practice!”
Table 5
Most Common Emerging Themes From Responses to the Questionnaire Item, “Do You
Evaluate Your Technology Professional Development and If So, How?”
Theme

% n

Definition

Surveys

Example Questionnaire
Responses
“We use follow-up surveys”

42% 64 Evaluation was conducted
through surveys
Verbal
24% 36 Evaluation was conducted
"I just verbally ask teachers
Feedback
through verbal or anecdotal
how the presentation was"
feedback
No Evaluation 10% 16 No evaluation was conducted
“Not currently”
Immediate
9% 13 Evaluation was conducted
"Immediate [and long term]
Feedback
immediately after the session
teacher follow up surveys"
concluded
Review and
8% 12 Evaluation was conducted by
"Review practice in future
Follow-up
reviewing session content at a
meetings"
later time
Note. Individual questionnaire responses could be coded for multiple themes; however,
a single response could not be coded for the same theme multiple times; n = 153.
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All six interview respondents mentioned evaluating tech-PD with self-reported teacher
data, more specifically, teachers’ perceptions of the tech-PD. Two respondents discussed
going beyond self-reported teacher data. One technology leader mentioned she used
classroom observations to evaluate teachers’ perceptions of tech-PD: “We get some
feedback by going to classrooms and observing teachers.” She then used the data collected
during observations to inform specific “coaching strategies that can be discussed with the
teacher afterwards.” A second technology leader discussed her process for collecting
student feedback and reflections: “Every semester we ask all of our middle school students
for feedback” on how technology had been integrated into their classrooms, she said. This
data is then used to “make changes, tweaks, and adaptations to the curriculum over the
summer, and then to inform the planning of tech-PD and collaborative time to for
teachers.” While this type of evaluation does not take into account student achievement
data, it does move beyond self-reported teacher data by examining student perceptions of
technology use in the classroom and incorporating that reflection data into the planning of
future tech-PD sessions.
Two interviewees specifically mentioned their desire to improve upon their tech-PD
evaluation practices, stating that the use of teacher self-reported data was a perceived area
of weakness. One dual role computer science teacher and technology coach stated that his
evaluation practices were likely to be biased due to self-reported data:
[We do] a lot of self-evaluation currently. We would like to do more formal
evaluation.…We do surveys every once in a while, but I find that if [teachers] know
who is going to be receiving it, they sometimes fudge those.
A different secondary computer science teacher and technology coach echoed this
sentiment, saying the survey feedback lacked the substance necessary to impact future
tech-PDs: “[Survey results are] rarely very revealing to some degree. It's difficult to get a
good survey.… They don't often tell us a whole lot.”
Some studies have shown that teachers’ self-reported data may be biased and does not
correctly evaluate whether tech-PD has been effective (Kopcha & Sullivan, 2007). Lawless
and Pellegrino (2007) recommended that to measure the effectiveness of tech-PD,
evaluators should move beyond self-reported teacher feedback to classroom observations
and the collection of student data. Moving beyond self-reported teacher feedback allows
technology leaders to better understand the impact tech-PD has had on teacher technology
integration practices (Lawless & Pellegrino, 2007; Wells, 2007).
However, although best practices for evaluating effective tech-PD may require moving
beyond self-reported data, practical difficulties exist in the implementation of this solution.
For example, Sugar and Holloman (2009) found that technology leaders often have
additional responsibilities, such as providing technical support, planning and
implementing technology policies, and making technology purchases. While ISTE
technology leaders need to work on incorporating evaluation data from a wider variety of
sources, the practicality of conducting classroom observations and collecting student
achievement data may not be realistic due to time constraints. In other words, although
self-reported data is not considered best-practice, it may be the only feasible evaluation
strategy given time constraints.
Furthermore, self-reported data provides technology leaders with an understanding of
teacher perceptions of tech-PD. It is important for technology leaders to understand
teachers’ perceptions, since other studies and reports have found that teachers report techPD as negative (Bill & Melinda Gates Foundation, 2014; U.S. DOE, 2016). Therefore, for
technology leaders who are not currently conducting evaluations, self-reported teacher
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data is a beneficial place to begin. Relying only on teacher self-reported evaluation data
might also be a reason that a misalignment appears to exist between technology leaders’
planning and implementation practices and teachers’ negative perceptions. If technology
leaders were able to conduct classroom observations and examine student data, they might
be more aware of gaps that could exist between tech-PD experiences and teachers’
technology integration practices.

Implications
Based on the data, most ISTE technology leaders reported using research-supported best
practices for planning and implementing tech-PD (e.g., Longhurst et al., 2016; Meyers et
al., 2016). The majority of ISTE technology leaders’ reported planning and implementing
tech-PD around teachers’ individual needs. However, this result seems to contradict
reports of teachers perceiving tech-PD as ineffective due to a lack of focus on their needs
(Bill & Melinda Gates Foundation, 2014; U.S. DOE, 2016). If many ISTE technology leaders
are using best practices to plan and implement tech-PD, why would teachers continue to
report having negative perceptions toward tech-PD experiences? The following
recommendations for ISTE technology leaders are based on our findings and may increase
the likelihood that teachers will find tech-PD effective and useful:

Planning Should Incorporate Needs Assessments
One reason for teachers’ reported negative perceptions from other studies may be that,
although many ISTE technology leaders consider teachers’ needs, not all take teachers’
needs into account. According to our questionnaire results, only 60% reported planning
tech-PD based on individual teachers’ needs, and only three specifically reported
conducting a formal needs assessment (e.g., Kopcha, 2010). The remainder reported using
methods like anecdotal conversations and self-reported survey data to plan based on
teacher needs. Other technology leaders focused their planning on school, administrative,
and district needs, which may not align with teachers’ needs. This finding raises the
question, should the planning of tech-PD necessarily incorporate teachers’ needs, or are
there times when planning based on administrative or district needs may better provide
teachers with what they need to be successful? For example, one technology leader
reported in her interview that, at times, she plans tech-PD sessions where the focus is not
necessarily hands on (which research shows teachers prefer), but is instead “aimed at
developing a growth mindset” (which is based on an administrative request).
Regardless of the source of needs (teacher, administrator, school, or district), a formal
needs assessment should be an integral component of the tech-PD planning process. While
collecting data on teachers’ individual needs may be one way to make tech-PD more
personalized and, therefore, perceived by teachers as more effective, technology leaders
must consider administrative, school, and district needs as well. For example, in her
interview, one secondary technology coach described navigating the needs of different
school stakeholders:
[For teachers] technology PD has to be immediately applicable in
class. Administrators, they want the theory.... Teachers don’t always recognize
that as important. Instead, [teachers] want an understanding of how to take an
application and use it in class tomorrow. It has to be practical to [teachers], so you
have to kind of sneak the other stuff in when they don’t realize it.
In other words, technology leaders must often act as the bridge or link between different
sets of stakeholder needs and plan their tech-PD accordingly. This idea of bridging or
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linking stakeholder needs has also been discussed in research on K-12 literacy coaching
and leadership (e.g., Calo, Sturtevant, & Kopfman, 2015).
Based on these findings, we recommend that ISTE technology leaders conduct a needs
assessment across all stakeholder groups when planning tech-PD. This step will allow
technology leaders to gain a more comprehensive understanding of different sets of
stakeholder needs (Lee, 2005; Sleezer & Russ-Eft, 2010; Swart & Kaufman, 2009). When
conducting a needs assessment, collecting only self-reported survey data may not be
reliable (Kopcha & Sullivan, 2007). Therefore, we also recommend incorporating multiple
sources of data into needs assessments, including interviews and classroom observations
(e.g., Kopcha, 2010).
We also recommend planning tech-PD that can be differentiated to individual teacher
needs. For example, Gamrat, Zimmerman, Dudek, and Peck (2014) examined the use of a
digital badge system to support teachers’ online tech-PD. Teachers were allowed to choose
tech-PD activities that were relevant to their individual needs and were awarded badges for
the completion of these activities. Expert mentors were provided to teachers for support,
but teachers were given complete control over the selection of learning activities. The
authors found that providing this flexible, differentiated tech-PD allowed teachers to select
learning activities that were relevant to their needs, which was perceived as helpful and
beneficial.
In addition, we also recommend finding methods to establish a shared technology vision
across schools and districts (e.g., Hew & Brush, 2007; Reigeluth, Carr-Chellman, Beabout,
& Watson, 2009). The process of establishing a shared technology vision should involve
teachers, administrators, community members, and other K-12 stakeholders. Once a
shared vision has been established, it can act as a guide for technology integration practices
(Hew & Brush, 2007), including tech-PD planning and implementation, which can help
schools and districts move away from one-time tech-PD workshops and move toward more
sustained and continuous tech-PD approaches.

Implementation Should Be Sustained and Continuous
Overall, ISTE technology leaders reported implementing tech-PD in ways that aligned with
effective research-based approaches (e.g. hands-on, relevant, and applicable). However,
technology leaders in our study did not commonly report using sustained and continuous
implementation approaches. Coaching and mentoring is one example of sustained techPD (e.g., Darling-Hammond, Wei, Andree, Richardson, & Orphanos, 2009; Israel,
Carnahan, Snyder, & WIlliamson, 2012; Swan & Dixon, 2006) but was mentioned by only
15 technology leaders (10%). Similarly, providing follow-up (or just-in-time) support is
typically considered a form of sustained tech-PD (e.g., Kopcha, 2012; Lawless & Pellegrino,
2007; Swan & Dixon, 2006), and was only mentioned by 10 questionnaire respondents
(7%).
During the behavioral event interview, all six interviewees described a tech-PD session that
was implemented as a one-time workshop; however, three mentioned providing follow-up
support for those sessions. Typically, however, this follow-up support was more passive in
nature, with technology leaders offering their email addresses to participants or providing
web pages with support resources, rather than actively following-up with participants. For
example, one secondary computer science teacher and technology coach reported receiving
occasional email follow-up questions, but no interviewees reported actively following-up
with support that was not requested by participants.
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All reported that follow-up support was provided at the impetus of the teacher, not the
technology leader. This finding aligns with Glazer and Hannafin’s (2008) finding that
technology leaders may prefer “to be regarded as a supportive peer...assuming [teachers
will] seek help when needed” (p. 56). However, studies suggest that technology leaders
who take a more active coaching role by cooperatively developing lesson plans, providing
one-on-one support and encouragement, and providing just-in-time support can have a
significant impact on teacher technology integration practices (e.g., Lowther, Inan, Daniel
Strahl, & Ross, 2008). Implementing a peer mentoring technology coaching model (e.g.,
Glazer & Hannafin, 2008) may be one method for schools and districts to shift toward more
sustained and continuous tech-PD.
The lack of sustained and continuous tech-PD may be one reason why teachers in other
studies have reported negative perceptions (e.g., Bissonnette & Caprino, 2015; Duran et al.,
2011). ISTE technology leaders in this study may not have the time or resources to
implement the kind of necessary follow-up, but it is critical to teachers’ successful
technology implementation. Therefore, when planning tech-PD, technology leaders should
establish a plan for follow-up and continued support. Studies have shown that this followup support is likely to be more impactful than one-time workshops (e.g., Lawless &
Pellegrino, 2007).

Evaluation of Tech-PD Should Move Beyond Self-Reported Data
The majority of questionnaire respondents (n = 139, 91%) reported conducting tech-PD
evaluations, as did all six interviewees. However, most evaluation data were self-reported
teacher perceptions of the tech-PD. This finding aligns with Gaytan and McEwen’s (2010)
literature review, which suggests that most tech-PD evaluations fail to move beyond selfreported data collection. Therefore, we recommend moving beyond self-reported data to
include observations and student achievement data whenever possible (Lawless &
Pellegrino, 2007).
In general, evaluation data should be used to determine if tech-PD has led to changes in
teacher technology integration practices (Lawless & Pellegrino, 2007; Wells 2007). As one
technology leader in this study said, the collection of student reflection data can be
beneficial in understanding students’ perceptions of teacher technology integration
practices, as well as understanding if changes in teacher technology integration practices
have occurred. In turn, that student reflection data can also be used to inform the planning
of future tech-PD.
Using evaluation data to inform the planning of future tech-PD is also recommended by
the PIE model (Newby et al., 2010). For example, if student reflection data indicates that
certain features of a technology resource are not being be used, focus can be placed on those
features in future tech-PD sessions. In addition to student data, pre and post classroom
observations can also be useful in helping technology leaders determine if tech-PD has led
to changes in teacher technology integration practices.
Finally, for those ISTE technology leaders who are not conducting evaluations of tech-PD
experiences, we strongly recommend embedding evaluation methods to capture the effects
of tech-PD and to be more responsive to teacher feedback and needs. Since conducting
systematic evaluations that move beyond self-reported data can be intensive and time
consuming, we recommend the establishment of research-practice partnerships as one way
to accomplish these types of evaluations.
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Research-Practice Partnerships Should Be Established
Given the multiple responsibilities of technology leaders (e.g., Sugar & Holloman, 2009),
planning tech-PD through formal needs assessments, implementing tech-PD that is
sustained and continuous, and evaluating tech-PD by moving beyond self-reported data,
may be an incredibly difficult task to manage. Therefore, we recommend that researchers
work toward establishing more research-practice partnerships (e.g., Nelson & Webb, 2016;
Thomas et al., 2012). For example, Nelson and Webb (2016) described a research-practice
partnership where the technology coordinator at a local college of education spent 25% to
50% of her time providing onsite coaching to local K-12 teachers. This coaching occurred
on a monthly basis and was found to be effective in helping the district launch their new
technology integration initiative. The researchers concluded that the research-practice
partnership approach “was successful in launching an on-site, sustainable technology
integration project that will improve teaching and learning in the school district” (p. 3).
Through these types of partnerships, planning, implementation, and evaluation tasks can
be shared and further research can be conducted into the efficacy of tech-PD
experiences. Finally, these types of partnerships can also help school districts establish a
shared technology vision and engage in systematic change processes to shift their policies
and practices (e.g., Joseph & Reigeluth, 2010).

Conclusion
Results from this study suggest that ISTE technology leaders are planning and
implementing tech-PD in ways that align with the effective design approaches discussed
throughout the literature. However, these tech-PD experiences may not always be planned
based on individual teachers’ needs, which may be due to technology leaders’ requirement
to meet the needs of district initiatives or administrator requests to provide specific
trainings not necessarily aligned with teachers’ individual needs. Additionally, while the
implementation of these tech-PD experiences may be aligned with the majority of effective
approaches outlined in the literature, they are often not reported as being sustained and
continuous.
Finally, while these ISTE technology leaders reported conducting evaluations of their techPDs, those evaluations did not typically move beyond self-reported teacher data. While
realistic constraints may discourage collection of evaluation data from classroom
observations and student achievement scores, moving beyond self-reported teacher data
may help identify gaps between the planning and implementation of tech-PD and teachers’
negative perceptions. Based on these results, it appears that a current misalignment may
exist between ISTE technology leaders’ tech-PD planning and implementation practices
and the negative perceptions that research suggests many teachers hold toward tech-PD
experiences.
Additionally, as this study specifically focused on technology leaders within ISTE, more
research is needed to further clarify the specific practices of K-12 technology leaders across
the US, as well as to help identify why misalignments between technology leaders and
teachers may exist. Finally, future researchers should consider engaging in researchpractice partnerships (e.g., Nelson & Webb, 2016; Thomas et al., 2012). These
partnerships can offer assistance to technology leaders with the numerous best-practice
tasks associated with planning, implementing, and evaluating tech-PD, while at the same
time giving researchers an opportunity to explore effective tech-PD approaches.
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Appendix
Interview Protocol
1. What is your current role?
2. What was your professional path that led you to this role?
3. Please describe a specific experience from the past 2 years where you designed
and implemented a technology professional development activity. (Behavioral
Event Interview Framework)
4. Thinking back to that experience, and other professional developments you have
designed or attended, what do you view as essential components for beneficial
technology professional development? Why are these components essential?
5. Do you think there are differences between what teachers value in technology
professional development compared to what technology leaders value? What are
those differences and why do you think they might exist?
6. Do you evaluate your PD after it has been conducted? What does this process
look like?
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