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Abstract: This thematic review of the literature explores guidelines that can be used to create effective professional learning experiences 
in the area of K-12 classroom technology integration. Its findings highlight how guidelines have been scattered throughout the literature 
and are largely ignored by administrative stakeholders and institutional researchers. Gathering these guidelines to put the puzzle of 
effective learning together, it emphasizes the importance of including educators in the planning and implementation of learning 
experiences, and the tailoring of learning to their specific needs. It underscores that learning should be collaborative, generated from 
a grassroots level (instead of being prescribed from the top-down), have administrative support, and focus on pedagogical 
understandings, not just content knowledge.  
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he world continues its lockstep march with digitization, and K-12 educators have had to adjust 
pedagogy and practice to match. In a society demanding students be digitally literate, it is imperative 
that within today’s classrooms, technology be readily integrated into teaching practices to help prepare 

students for the world and digital society they are a part of (Hrastinski, 2008; Johnson, 2020; Prensky, 2001). 
For this to take place, however, educators must be prepared themselves to integrate technology. It is readily 
accepted that enhanced knowledge of a digital resource aids in efforts to integrate it within teaching practices, 
and that professional learning should provide what is necessary for successful integration to take place (Ahadi 
et al., 2021; Godfrey, 2013; Kanaya, 2005; Paulus et al., 2020). Such learning may also help educators 
discover tools for teaching that they may not have been aware of and highlight how best to utilize digital 
technologies to support transformational pedagogies (Barton & Dexter, 2020; Chikasanda et al., 2012; King, 
2002; Lawless & Pellegrino, 2007).  
 

Professional development/learning in the area of classroom technology integration, however, has fallen 
short in supporting educators’ initial and ongoing integration efforts. Facilitators of top-down learning 
approaches (such as employer mandated workshops, seminars, and lunch-and-learn sessions), typically 
decontextualize materials from the needs, desires, and unique contexts (such as resource availability and 
grade level/subject being taught) of those participating. This can render learning experiences relatively 
useless when participants return to their own classrooms (Cheng, 2019; Hall & Trespalacios, 2019; Paulus et 
al., 2020). While self-study (such as with a professional learning community6) may allow educators to 
contextualize their learning, they are rarely afforded the resources, time, and/or support necessary to ensure 
success (Barton & Dexter, 2020; Goodnough, 2018; Goodyear, 2016). Many educators simply do not feel 
comfortable using/integrating digital technologies in their classroom teaching practices or remain unaware 
of the pedagogical transformations such technologies are able to support (Ahadi et al., 2021; Cuban, 2001; 
Gill, 2019; Gurevich et al., 2017; Mishra et al., 2019; Mouza, 2003; Symons & Pierce, 2019; Tan et al., 
2019).  

 
Professional learning best practices in the 21st century are lagging behind what is necessary to support 

educators in their integration efforts (Bustamante, 2020; Chen, 2019; Coogle et al., 2021; Mishra et al., 2019; 
Tan et al., 2019). This challenge, however, is not a new one. As noted within this thematic review of the 
literature, over the last forty years several guidelines have been suggested for crafting effective professional 
learning in the area of educational technology integration in classrooms. Experiences and interventions 
created and implemented, however, have been inadequate in generating meaningful and lasting change to 
classroom teaching practices, and these inadequacies may be inhibiting classroom technology integration. 
This should alarm educational stakeholders, and a review of professional learning guidelines in this area is 
imperative to enable a rethinking of best practices.  
 

                                                 
6 For example, through social media connections including Facebook or Twitter.  
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Methodology—A Thematic Review 
 
A thematic review of the literature was completed following the guidelines of Creswell and Guetterman 
(2019). In this form of review, “the author discusses only the major ideas or results from studies [as they 
pertain to emergent themes], rather than the detail of any single study” (Creswell & Guetterman, 2019, p. 
101). This review consisted of three search frameworks. The first focused on the search terms “professional 
development”, “teachers”, and “technology”. The second used “professional development”, and “teachers”7. 
These searches were conducted within specific time periods to cover the origins of digital technology in 
schools to the present day: 1980-89, 1990-99, 2000-09, and 2010-22. A third framework was completed to 
better capture the modern era (2010-22) of professional learning and technology integration, with three 
searches completed. The first used “technology”, “professional learning”, and “teachers”, the second focused 
on “professional learning” and “teachers”, while the third included “action research”, “professional learning”, 
“technology”, and “teachers”. Searches were completed using all databases available through EBSCOhost.  
 

For each search, fifty articles were initially reviewed, and sources were selected for relevance based on 
their titles and abstracts (Randolph, 2009). Snowballing of sources was also conducted using citations found 
within articles reviewed. Where necessary, Google searches were completed for background information. 
Following the guidelines of Becker (2007), vetted sources were closely examined and included for their 
richness of information and relevancy to this review. This includes both peer reviewed and professional 
sources as the nature of professional learning in education is discussed both academically (by researchers) 
and practically (by educators who may share their experiences/ideas/suggestions but not through a peer 
reviewed publication). No geographic context was included in the search as it is felt that the research topic is 
not specific to a single area. Most sources uncovered by these search frameworks were written within the 
United States and Canada, giving this literature review a decidedly North American focus.  

 
Sources were examined and coded inductively until a point of saturation. Codes were then examined and 

reduced, with emergent themes identified. These themes highlight the various pieces necessary for 
professional learning to promote effective technology integration in classroom teaching practices. In 
summary, these themes include the need for learning to be contextualized to participants, to be collaborative 
in nature, teacher-developed rather than administratively mandated, supported through administrative 
resources, and focused on pedagogical understandings rather than just content knowledge of the underlying 
technology.  
 
What Qualities Should Professional Learning Have? 
 
The literature offers many suggestions for crafting personal learning experiences that support educators’ 
technology integration efforts in their classroom teaching practices, which is to say learning that leads to 
meaningful and lasting change. Boser (1989) suggests involving stakeholders (students, teachers, parents, 
and administrators) in the planning, design, and implementation of the learning process; identifying and 
developing strategies to overcome barriers to integration; and providing opportunities for educators to 
participate in all stages of learning. Bramble (1980) believes that success requires a change in participants’ 
behaviour, attitudes, and beliefs, but must be done as a series of small, incremental steps and include some 
tangible reward. Similarly, Birman et al. (1998) posit that effective learning emphasizes high levels of 
learning, focuses on specific content knowledge (relating to what participants teach), offers enough time to 
learn (with ongoing follow-up support), includes mentorship and collaboration among teachers, links with 
other learning initiatives being offered, and accountability for real change in teaching practices. These 
suggestions are mirrored by Berry et al. (2006), who argue that learning experiences must be relevant to the 
needs of classrooms, be hands-on in design, provide ongoing support, and provide opportunities for 
collaboration. While these researchers offer key guidelines, a wider review of the literature reveals that each 
of them individually only holds a few pieces of the puzzle; effective professional learning appears to require 
a coming together of these pieces to form a holistic experience.   
 

                                                 
7 Technology was not included in the second set of search terms to determine if these issues (related to the foundations of 
professional learning) exist beyond the scope of training related to technology in the modern era. 
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In this section, guidelines from across the literature have been gathered to showcase a more complete 
picture of professional learning recommendations from the last forty years across technology and non-
technology related learning. In summary, it is believed that learning experiences must include educators in 
the planning, design, and implementation of the experience. The experience must be ongoing, rather than 
short lived. The learning must be relevant and contextualized to the needs of participants, and collaborative 
in nature. It should be led from the bottom-up (teacher developed), rather than top-down (administratively 
mandated), but must have the support of administrators to be successful. Finally, effective learning 
experiences must also focus on pedagogical understandings of technology integration, rather than just content 
knowledge of technology. These guidelines, however, have often been ignored by those responsible for 
researching and/or implementing learning experiences in this area.  

 
The Inclusion of Educators and Necessity of Contextualization  
 
Adult learning theory, a cornerstone of any learning experience involving educators, suggests that learning 
must be experiential in design as adult learners are autonomous, self-directed, practical, and relevancy 
oriented (Damewood, 2016; Johnson, 2020; Kelly, 2012; Loveland, 2012; Schrock, 2012). There must be 
attention paid to the motivations of participants and the intensity of the process and outcome, as participants 
tend to lose motivation and/or have difficulty maintaining focus of long-term goals in low-intensity programs 
(Carliner, 2013; Kanaya et al., 2005). A key guideline for professional learning in this area, then, must be to 
include participants in the planning, design, and implementation of learning interventions. Logically, it is the 
best way to determine what the needs and wants of participants will be, what resources they have available 
to them, the needs of their own students, and how they will/want to integrate technology into their classroom 
practices.  
 

To facilitate the creation of more effective experiences, the literature suggests that participants must be 
a part of planning, design, and implementation in several key areas, including scheduling, content, and 
collaboration. Effective learning experiences are learner-centered, built on participants’ strengths and 
knowledge, are tailored to their individual wants and interests, and held within a contextualized setting 
relevant to their classroom needs (Berry et al., 2006; Chen, 2019; Curtin et al., 1994; Darling-Hammond & 
McLaughlin, 1995; Duran et al., 2012; Kent, 1985; Kerr, 1989; Novick and Grimstad, 1999; Vrasidas & 
Glass, 2007). Hew and Brush (2007) further point out that professional learning needs to address the 
immediate concerns of an educator rather than focusing broadly or generally—a ‘just in time’ model of 
learning, rather than a ‘just in case’ model. They found that the relevancy of the experience to the participant 
was “the most influential factor contributing to teachers’ integration of technology into their classrooms” (p. 
239). As such, any process that generates a professional learning experience for educators must consult with 
participants on their needs, wants, and interests to ensure the learning they undertake is relevant and 
contextualized to their classroom environment. This includes determining what they want to learn about, how 
it fits into their pedagogical understandings of technology integration, the resources (including time) that they 
have available to them, and how they want to learn.  

 
As seen in the literature, however, these guidelines have often not been considered by stakeholders in 

their research and/or creation of professional learning experiences in this area. Allan and Miller (1990) and 
Buss and McClurg (1999) suggest that much of the learning done in the 1980s and 90s had little impact on 
classroom practice because of limited collaboration between researchers and their participants. This can be 
seen further in the work completed by Bodzin (1998), Cleland and Rilleo (1996), Denton and Manus (1995), 
Koch (1996), Novick and Grimstad (1999), the Pelavin Research Institute (1998), Pennell and Firestone 
(1998), Schmidt (1997), and Schrum (1991). The ignoring of participants’ needs, wants, and environmental 
contexts continued throughout the early 2000s (Barnett, 2003; Breiner, 2009; Ince et al., 2006; Rosaen et al., 
2003), the 2010s (Chikasanda et al., 2012; Duran et al., 2012; Lemon & O’Brien, 2019), and today 
(Bustamante, 2020; Coogle et al., 2021). In short, concerns about participants not being given a voice in the 
development of their own professional learning experiences have continued through the last forty years of 
technology integration in classrooms.  
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A Need for Teacher-led Development, not Administrative Mandates  
 
Administrative demands, including new policies, instructional practices, or curricular undertakings, can 
attempt to push educators into changing their teaching practices. These can come from principals, school 
boards, or various levels of government (Anderson, 1997; Harvey & Carpenter, 2020). Given the participant-
driven nature of effective professional learning, however, it stands to reason that grassroots-led initiatives 
should guide the creation of learning experiences, rather than the prescription of learning from above. Top-
down initiatives (learning in which the content of the learning, when the learning will take place, and how it 
will be learned are all mandated by a school’s administration, board office, or government directive), 
especially without the input of educators, rarely yield desired results (Barnett, 2003) and may hinder 
technology integration when leadership does not understand how or why digital devices can/should be 
integrated into classrooms (Birman et al., 1998; Bliss & Bliss, 2003; Harris et al., 2009; Hew & Brush, 2007; 
Sheffield et al., 2018). This can lead to resentment among educators in cases where an administration 
demands teachers learn something that they have no interest in or is not relevant to their needs (Carliner, 
2013; Schrum, 1991). In some cases, this can also lead to wasteful spending as devices go unused (Berry et 
al., 2006; Cuban, 1993; Hixon & Buckenmeyer, 2009; Lawless & Pellegrino, 2007; Miller & Glover, 2007).  
 

Any innovation or integration of technology in classrooms, then, must be motivated from the bottom-up 
rather than the top-down. This is not a new concept, as it was noted in 1986 that “The teacher who is treated 
as the mere tool of reform becomes instead its saboteur” (Educational Technology Center, p. 15). As Kerr 
(1989), Meister (1990), and Novick and Grimstad (1999) note, educational leaders may not understand the 
contextualized needs of a teacher or their classroom while making policy decisions, especially when the 
structure of modern educational hierarchy does not ground its decision making in the needs, wants, or 
interests of teachers and their practices (as seen in the lack of inclusion of educators in the planning, design, 
and implementation of learning experiences noted above). A bottom-up approach (in which content, goals, 
and timelines are determined by participating educators) to learning is necessary to ensure that an experience 
matches the needs of participants and their classroom environments (Barnett, 2003; Bergmark, 2020; Barton 
& Dexter, 2020).  

 
With that said, the literature also highlights the need for educational leadership in this process, as 

professional learning requires the support of administration to be successful (Bliss & Bliss, 2003; Educational 
Technology Center, 1986; Novick & Grimstad, 1999; Meister, 1990; Mouza, 2003; The National Science 
Board Commission on Precollege Education in Mathematics, Science and Technology, 1983). McEvoy 
(1987) discusses how principals can support their teachers in professional learning by highlighting 
opportunities available to them, as well as disseminating resources and materials, working collaboratively to 
determine areas of needed learning or interest from staff. They also note that principals can work to generate 
learning that is co-designed and implemented collegially, rather than prescribed from above. Another way 
this collaboration can be supported is by including principals in the professional learning experience in order 
that they too should benefit from increased understanding of integration efforts (Hew & Brush, 2007). Many, 
however, highlight how often the notion of administration fertilizing grassroots-led learning has been 
ignored, and instead showcase how school administration (Birman et al., 1998; Hawkins-Segar, 1980; 
Meister, 1990; Pelavin Research Institute, 1998; Schrock, 2012) or educational researchers (Breiner, 2009; 
Caverly et al., 1997; Darling-Hammond & McLaughlin, 1995; Glazer, 2009; Hall & Trespalacios, 2019; 
Hennessy, 2014; Koch, 1996; Lee et al., 2017; Moltudal et al., 2022; Shaka, 1998; Sheffield et al., 2018) 
have told participating educators what they will learn, when they will learn, and how they will learn.  

 
Administrators should work in conjunction with educators, and vice versa, to support professional 

learning that meets the needs, wants, and interests of teaching staff. This includes scheduling, content, and 
collaboration in learning. Teacher-generated professional learning experiences will not flourish in the 
absence of resources and support from administration given the plethora of other responsibilities and 
challenges they face in their daily teaching practice. It is difficult to ask an educator to take on additional 
learning on their own time and expect them to embrace the opportunity of more work for no pay. 
Administrators who do not pay attention to the needs, wants, and interests of educators but instead push 
unwanted learning on their staff may instead find technology integration withering in their schools. A delicate 
balance of bottom-led initiatives and top-down resources should be struck to ensure that professional learning 
experiences are successful, long lasting, and lead to meaningful change in classroom teaching practices.  
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Experiences that Should be Ongoing  
 
Single-day workshops have long been the standard for professional learning in this area, preferred because 
they offer a relatively cheap and easy way to educate large numbers of educators quickly (Ahadi et al., 2021; 
Berry et al., 2006; Bramble, 1980; Bustamante, 2020). Throughout the literature across the decades examined, 
however, a number of researchers note that these one-shot learning sessions are not effective in enacting 
meaningful and lasting change (Ahadi et al., 2021; Birman et al., 1998; Bybee & Loucks-Horsley, 2000; 
Goodyear, 2016; Pelavin Research Institute, 1998; Schmieder, 1981). As Mouza (2003) writes, “traditional 
sit-and-get training sessions without follow-up support have not been effective in preparing teachers to 
integrate classroom technology” (p. 273). A key issue is that with most sessions lasting less than four hours, 
they lack the time and engagement necessary for participants to return to their classrooms feeling confident 
in their technology integration efforts. Despite this, one-shot workshops with a lack of on-going follow-up 
support have been, and continues to be, an incredibly popular format for teacher-training in this area (Berry 
et al., 2006; Bramble, 1980; Bustamante, 2020; Bybee & Loucks-Horsley, 2000; Darling-Hammond & 
McLaughlin, 1995; Goodnough, 2018). 
 

While learning must be ongoing, the barrier of time should also be considered by those crafting learning 
experiences, as educators tend to drop out of lengthy learning programs (Sherman et al., 2010), especially 
those with inflexible scheduling (Hew & Brush, 2007). Rather than shorten programming opportunities, 
however, more release time (built into a teachers’ schedule) should instead be given to educators to engage 
with this learning. Learning experiences must be a part of an educator’s ongoing professional practice, rather 
than a small part of their career (Aldridge et al., 2020; Bliss & Bliss, 2003; Goodnough, 2018; Kimmel et al., 
1999; Vrasidas & Glass, 2007); such commitment, however, requires time outside of teaching duties but 
within the teaching day.  

 
Ongoing support for learning should be offered throughout the process, not just at the beginning 

(Donoahue, 2020; Laitsch, 2020; Lotherington, 2020; Mouza, 2003; Lawless & Pellegrino, 2007; Shaka, 
1998). No more one-size fits all single afternoon one-and-done workshops; the learning needs to be 
continuously ongoing year after year. This is especially important as educational technology changes rapidly, 
and in every decade of the literature reviewed there have been those who warn that what has been learned 
once will quickly become obsolete (Armstrong, 2013; Bustamante, 2020; Caverly et al., 1997; Cleland & 
Rilleo, 1996; Delgado et al., 2015; Gurevich et al., 2017; Hartsell et al., 2010; Heinch, 1980; Loveland, 2012; 
Olds Jr., 1981).  
 
Collaborative Efforts to Foster Growth  

 
Learning is a collaborative effort, and professional learning is no different when done effectively 
(Goodnough, 2018; Lawless & Pellegrino, 2007). The Educational Technology Center’s (1986) conference 
report argues that educators need continued and ongoing support for their own learning in the form of 
mentorship from their peers. Harasim and Johnson (1986) recommend that professional learning takes place 
in an environment of collaboration rather than an environment of demands from an authority figure to learn. 
Kent (1985) and Glatthorn (1987) posit that cooperative professional development is imperative for growth 
and suggests that small teams work best for this approach. They also believe that peer supervision/coaching 
assists in this process, as those with more experience can assist those with less in either a formal or informal 
setting.  
 

Novick and Grimstad (1999) offer a similar approach, suggesting that peer mentoring (with both mentor 
and mentee as learners supporting each other) is the most effective way to conduct professional learning. 
They also believe that school-to-university partnerships (academics working with educators to discuss 
research and practice/encourage inquiry), as well as the building of communities of practice (teacher-to-
teacher networks to support inquiry and learning) are instrumental in guiding collaborative professional 
learning endeavours. Such collaboration in professional learning has also been suggested by DuFour and 
Reason (2016); Rosenau (1980), Ginting and Linarsih (2022), Glazer et al. (2009); Moltudal et al. (2022), 
Schrum (1991), and Wildman and Niles (1987). The Educational Technology Center’s (1986) conference 
report goes even further, arguing that this collaboration should continue outside of the school and involve not 
just educational leaders, policy makers, educators, and students, but also parents, members of the community, 
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and the technology industry as well. Morris et al. (2003) suggest combining professional learning experiences 
that occur outside of the school with mentoring opportunities for individuals to share what they have learned 
within the school.  

 
As such, any process that generates a learning experience for educators should work to foster connections 

between groups (either from the same school, or at higher levels including school board, provincial, national, 
and international levels) to support the inquiry and exploration process, as well as fulfill the previously 
mentioned commitment to ongoing learning over the span of an educator’s career. This process should work 
with educators to determine how collaboration can be included and fostered in their learning experience and 
provide methods for it to be inclusive and ongoing. Despite this, Harasim and Johnson (1986) suggest that 
learning had often been done in relative isolation during the 1980s. Birman et al. (1998) note that 
collaboration in this area did not appear to increase through the 1990s. Hartsell (2010) reports participants 
feeling they did not have enough time for collaborative learning, and Ahadi et al.’s (2021) systematic 
literature review (2000-2020) found that collaboration was only mentioned as a key component of 4% of the 
studies examined. Of the studies included in Ahadi et al.’s (2021) review, collaboration was a key focus of 
only seven researchers (Allan & Miller, 1990; Armstrong, 2013; Barton & Dexter, 2020; Martin et al., 2010; 
Rosaen et al., 2003; Sheffield et al., 2018; Stager, 1995), and while suggesting the importance of 
collaboration, it was not a component of Liu’s (2012) or Mouza’s (2003) learning interventions. 

 
Pedagogical Knowledge is Required  
 
Professional development/learning experiences have often been concerned with the fundamentals of 
technology (for example, turning a device on and off) rather than with how to effectively integrate that 
technology into classroom teaching practices. This is referred to as content knowledge of technology, rather 
than pedagogical knowledge of integration (Birman et al., 1998; Bybee & Loucks-Horsley, 2000; Coogle, 
2021; Dickman et al., 1996; Hartsell et al., 2010; Mouza, 2003; Stager, 1995; Wilkerson et al., 2016). As 
Vrasidas and Glass (2007) note, “for faculty to be able to act as experts in integrating technology, they need 
to have the knowledge, skills, and expertise to teach with technology” (p. 88). Mouza (2003) suggests that 
educators who received both content and pedagogical knowledge in a professional learning experience report 
higher levels of confidence with technology, as well as more effective integration efforts. In cases where 
educators have only received content knowledge, Hew and Brush (2007) found that technology use was 
typically limited to substituting technology for traditional learning, rather than generating a transformative 
learning experience for students through technology integration. 
 

While content knowledge offers a foundation that educators must have to use technology, to ensure 
integration of that technology professional learning experiences must go beyond content and focus on 
transformative pedagogy as well (Chikasanda et al., 2012; Hew & Brush, 2007; Mouza, 2003). For this 
reason, pedagogical learning is included as one of the core pillars of the Technological Pedagogical Content 
Knowledge (TPACK) framework, designed to increase technology integration in classroom teaching 
practices (Bustamante, 2020; Ginting & Linarsih, 2022; Gurevich et al., 2017; Harris et al., 2009). As 
Wilkerson et al. (2016) note, however, a key limitation to this framework is that it does not offer specific 
details on what the professional learning experience should be.  

 
Like other guidelines included in this review, pedagogical knowledge has often been left by the wayside 

in learning experience creation. The fragmented approach to professional learning, seen by Lawless and 
Pellegrino (2007), “does not meet the ongoing pedagogical needs of teachers and is often too far removed or 
disconnected from day-to-day classroom practice” (p. 594). Content knowledge was noted in Alayyar and 
Fisser (2019), Berry et al. (2006), Bramble (1980), Breiner (2009), Bustamante (2020), Coogle (2021), Curtin 
(1994), Ince et al. (2006), and Lee et al. (2017).  

 
It is only through professional learning experiences that offer hands-on integration and pedagogical 

learning that change in classroom teaching practices can occur (Hartsell et al., 2010). Any learning experience 
that is created must first take into consideration participants’ varying levels of technological ability with the 
devices under study and provide content learning as needed. That learning, being ongoing, must then shift to 
assisting educators in exploring the underlying pedagogical understandings that allow for technology 
integration in classroom teaching practices. As noted above, this is only achievable when teachers’ needs, 
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wants, and interests are considered in the planning, design, and implementation of the learning experience to 
ensure relevancy within their contextualized teaching environments.  

 
Where Does Professional Learning go From Here? 
 
In 1981, Schmieder suggested that every new decade since the 1950s had been celebrated by educational 
leaders as the decade that educational technology would truly arrive, and that this arrival would 
fundamentally change the way teachers teach and students learn. Despite having four decades of experience 
creating guidelines to facilitate effective professional learning experiences, interventions related to 
technology integration in classroom teaching practices have been, and remain, limited in their ability to enact 
real and lasting pedagogical change.  
 

Educational technology, even today, has not arrived in the sense policy makers have believed it would. 
It is clear from the literature that several foundational principles for professional learning have been 
established and can be used to generate effective learning experiences related to technology integration in 
classrooms. It is also clear that, in many cases, such guidelines have been ignored. This has led to a trichotomy 
between what educational leadership believes technology integration should be, what researchers feel should 
be done to improve technology integration in classrooms, and the classroom teaching practices of educators.  

 
With many suggesting that professional learning has been inadequate in each of the last four decades, 

seen in the repeated limitations of technology integration and lack of transformational learning taking place 
as a result, a change needs to be made. It is time to rethink learning experiences for educators and put into 
place systems that work collaboratively with teachers to fulfil their needs, wants, and desires. This novel 
approach should be ongoing, the learning should be contextualized and relevant to the needs of individual 
classroom environments, and it should have the support from administrative stakeholders. The learning 
should also go beyond technological content knowledge and include a focus on curricular-specific 
pedagogical knowledge of technology integration. 
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