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Introduction 
 

When allocating dollars to new technology programs, public school district administrators naturally wish to 
ensure those funds are well spent. Not only do they desire technology initiatives to positively impact student 
learning, but they expect to see the technology appropriately utilized in every classroom for which it is intended. 
However, do the processes by which school districts disseminate a new technology necessarily facilitate its 
widespread adoption?  

In order to explore the import of this question, let us first consider the following scenario which takes place 
at an urban school district in the southwest United States. In a conference room crammed with long utilitarian tables, 
teachers new to a school district sit side by side, each equipped with his or her newly acquired, district-issued laptop. 
One of the district’s technology coordinators takes the podium and calls everyone’s attention to the large screen 
showing the School Center home page. School Center is the district’s web page program of choice, and all teachers 
are expected to utilize the program to maintain an updated class web page. The teachers follow the coordinator's 
instructions to set up a login and password to their accounts. Once everyone is logged in, they see a row of tabs 
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along the top of the page leading to different menu options for editing web site navigation, formatting design 
elements, adding media, adjusting the page settings, and other features. The trainer at the head of the room guides 
them swiftly through a demonstration of the program’s features. At some point, most teachers dutifully record their 
login and password information on a handout they had received that morning with the words “Password Paradise” at 
the top. On this handout is an extensive table with empty fields waiting for the account login information of every 
web based program on which the teachers would be trained during their two-day district orientation. These programs 
include Power School and Power Teacher, Discovery United Streaming, Aesop, Outlook, Employee Self-Service, 
School Center, Achieve 3000 and several other programs the district requires all their teachers to use. The 
coordinator devotes about an hour to the general functionality of School Center before she moves on to another 
topic. Before the transition, the teachers receive assurance that the program is not too difficult.  They will just need 
to take the time to play with it. 

Interestingly, by the end of the school year, grumbling trickles down from central administration about the 
majority of teachers in the district either not having a web page or not updating their page regularly. They discuss 
the possibility of including an updated web page as an item on the teachers’ evaluations. The video streaming 
program Discovery United Streaming, for which the new teachers also received training during that orientation, 
disappears the following year as the district IT department notices the district’s user statistics do not reflect 
sufficient use to merit the expensive yearly subscription fees. The district had ensured that every teacher received 
United Streaming training including the teachers described previously, but in spite of this and despite the appeal of 
having a ready database of educational videos to stream in the classroom, the teachers as a whole do not make use of 
it. As each school year goes by, this district allocates funds to new technology programs and introduces them to 
every one of its teachers. Many of the programs follow the same fate as School Center and Discovery United 
Streaming: they have their brief moment in the sun, some teachers try them and some do not, the expense becomes 
too much if the programs are used by only a few, and the district administration throws up its hands and moves on. 
The cycle perpetuates, and many ask why. 

Rogers’ diffusion of innovations theory (DoI) supplies the theoretical framework for a large body of 
research investigating technology diffusion in various domains including schools. The components of the theory 
seek to explain how, when and by whom innovations diffuse or fail to diffuse in a population (Rogers, 2003). 
Rogers (2003) defines diffusion as the process by which new ideas and technologies spread throughout a population, 
such as a faculty of public school teachers. Within the context of a faculty presented with an innovation, researchers 
use his theory to label or group teachers according to when and whether they choose to adopt an innovation (Rogers, 
2003; Rogers & Svenning, 1969; Bitan-Friedlander, Dreyfus, & Milgrom, 2004; & Rogers, 1975). While identifying 
common attributes among teachers who are quicker to adopt an innovation versus those who are slower to or choose 
not to adopt, the research seems not to look beyond those attributes to investigate potential underlying factors related 
to dissemination practices. In terms of this paper’s emphasis on presenting public school teachers with new 
technology, prior diffusion research on this topic does not appear to address the possibility that the method by which 
an innovation’s technological interface is presented to a population could be beyond the common capacity of human 
cognition. 

When technology diffusion is under investigation, Sweller’s cognitive load theory (CLT) can provide 
valuable insights. CLT is an instructional design theory describing how learners cognitively process the mental loads 
inherent to learning (Sweller, Ayres, & Kalyuga, 2011). For insights into exactly what a teacher must process and 
accomplish in order to successfully learn, adopt, and implement a new technology program or tool, Sweller’s theory 
paints a compelling picture that may deepen our understanding of what district administrators ask of teachers during 
the process of implementing a technology initiative.  

In order to come to a better understanding of this issue, this literature review delves into the works of 
Everett Rogers, the acknowledged father of DoI, and the works of John Sweller who authored CLT. In addition, this 
paper looks to research which focuses on the areas of technology integration, professional development, and/or 
instructional design practices which utilize technology. Through evidence collected from this literature, an 
investigation will be made into whether CLT as a lens for understanding factors determining the extent of 
technology diffusion in schools is worthy of further inquiry. This paper proposes that attention to the limitations of 
human cognition, as defined by CLT (Sweller, 2008), when introducing teachers to a new technology will result in a 
more successful diffusion of that technology. Further, this paper posits that the failure of many technology 
diffusions in schools can be explained through CLT. 
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Diffusion of Innovations Research 
 

Findings of Diffusion Research 
 
 In the following section, the review of literature focuses on diffusion of innovations in schools, particularly 
as related to technology integration. As seen in the following synthesis, the research provides evidence on the 
importance of allowing teachers time to learn how to use the innovation and integrate it into instruction, helping 
teachers achieve self-efficacy in using technology in the classroom, providing sustained professional development 
and continuous guidance from experts, encouraging peer support, collaboration and modeling, and having adequate 
technical support. This consistency in the research on DoI will provide support for the claim that attention to CLT 
may improve technology integration. 
 Teachers must have time to learn about a new innovation and achieve sufficient self-efficacy in order to 
confidently utilize the innovation with students (Bitan-Friedlander, Dreyfus, & Milgrom, 2004; Wright & Wilson, 
2007; Brinkerhoff, 2006; Davis, Preston, & Sahin, 2009; Rogers & Svenning, 1969; Rogers, 1975). Bitan-
Friedlander, Dreyfus, and Milgrom (2004) find in their study on the diffusion of an innovative method of science 
instruction in Israeli primary schools that teachers did not fully adopt the innovation until after two years of 
professional development. Likewise, Brinkerhoff (2006) endeavors in his study to depart from traditional one to 
two-day teacher training methods in favor of long-term professional development and finds that his participants did 
not show significant gains in technology self-efficacy until the end of the two-year technology academy program. In 
their account of the Master Teacher Technology professional development initiative at the University of Alabama, 
Wright and Wilson (2007) provide strongly positive feedback from teachers on the opportunity to develop expertise 
integrating technology in the classroom through participation in a five-year program. In their study on England’s 
national initiative to elevate the technology prowess of its school teachers, Davis, Preston and Sahin (2009) refer to 
the school as an “educational ecosystem” in which teacher technology training must have a profound influence over 
a prolonged period of time (p. 875.) Unfortunately, time is not a commodity usually afforded to teachers, even when 
expected to master an unfamiliar computer program interface for use during instruction (Rogers, 1969).  

Even veteran teachers would be reluctant to use a new technology with students before they have reached 
an adequate level of self-efficacy. Diffusion research and studies on professional development have shown the 
importance of teachers’ self-efficacy in technology to their decisions whether to integrate technology in the 
classroom (Bower, Dalgarno, Kennedy, Lee, & Kenney, 2015; Davis, Preston, & Sahin, 2009; Kao, Tsai, & Shih, 
2014). Technology training which continues throughout the course of a school year and beyond has been found to be 
consistently effective in raising teachers’ self-efficacy in technology (Ching & Hursh, 2013; Brinkerhoff, 2006; 
Davis, Preston, & Sahin, 2009; Wright & Wilson, 2007). Developing self-efficacy in teachers is essential to ensuring 
an innovation will be fully adopted by a faculty. 

One of the most common themes in the literature on integrating technology in schools is the importance of 
peer support and modeling. Every successful technology training program in the research studies reviewed in this 
paper reports positive feedback from participants on the opportunities to collaborate with peers on the new 
technology and benefit from their developing expertise (Ching & Hursh, 2013; Kim, Kim, Lee, Spector, & 
DeMeester, 2012; Davis, Preston, & Sahin, 2009; Vavasseur & MacGregor, 2008; Frank, Zhao, Penuel, Ellefson, & 
Porter, 2011; Goktas, Yildirim, & Yildirim, 2009; Overbaugh & Lu, 2008). John Sweller (2008) shares in his 
discussion on education technology that one’s primary source of new information is the long term memory of others 
in acknowledgement of the importance of modeling and imitation during the learning process. It is clear in the 
literature that encouraging and allowing time for peer collaboration benefits a faculty’s climate and better enables 
the teachers to adopt a new innovation. 

In addition to support from peers, teachers commonly express the need for continued technical support 
when they go through the process of implementing a new technology into their instructional practices (Bitan-
Friedlander, Dreyfus, & Milgrom, 2004; Bower, Dalgarno, Kennedy, Lee, & Kenney, 2015; Brinkerhoff, 2006; 
Goktas, Yildirim, & Yildirim, 2009; Overbaugh & Lu, 2008). In fact, in the literature reviewed by this paper, 
inadequate technical support is one of the most commonly expressed reasons teachers and other professionals elect 
not to adopt a technology innovation (Bitan-Friedlander, Dreyfus, & Milgrom, 2004; Davis, Preston, & Sahin, 2009; 
Goktas, Yildirim, & Yildirim, 2009; Mahler & Rogers, 1999; Rogers & Svenning, 1969; Rogers, 1975). Continued 
support in the technical use as well as the instructional applications of technology will increase the likelihood that an 
innovation will successfully diffuse in a school. 
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Methodology Trends in Diffusion Research 
 
 In the fifth edition of his book Diffusion of Innovations, Rogers (2003) cites several shortcomings he 
perceives in diffusion research prior to that time. He identifies areas of bias or short-sightedness in the interpretation 
of his theory, the application of research methods in diffusion studies, and in the data analysis. 

Rogers (2003) observes that much of existing diffusion research tends toward a diffusion-favored bias 
which casts blame on individuals who are late adopters or non-adopters. His terminology of choice for the last 
portion of a population to accept and utilize an innovation, namely the late majority and laggards (Rogers, 2003), 
seems to initiate a self-fulfilling prophecy which manifests in researchers looking to the attributes of the adopters 
and non-adopters for reasons explaining the success of a diffusion or the lack thereof. Rogers (2003) acknowledges 
that one should also look to the innovation itself as well as the change agents when searching for the factors 
affecting diffusion. The innovation may impose obstacles to its own adoption, or the methods of diffusion may be 
counterproductive. For example, a poorly designed interface for an educational computer program may deter 
teachers with less technical self-efficacy from attempting to use it with their students, and if the teachers did not 
receive more than a one-time training on the program without supplemental support, the integration of the program 
may be more likely to fail. In this case, when identifying the teachers reluctant to adopt the technology, the term 
laggards appears to be a misnomer and applies a connotation that is inappropriate to the circumstances. 

In terms of research methods, Rogers (2003) criticizes the emphasis on correlational studies pervading 
diffusion research saying insufficient effort has been made towards experimental methods for investigating potential 
causal relationships. He further states that diffusion studies claiming to use independent and dependent variables are 
not actually investigating variables that have clear causal relationships (Rogers, 2003). Innovativeness is the variable 
most often under examination in these studies, but Rogers (2003) claims that the independent variables researchers 
use do not have a direct cause-effect association with innovativeness. The emphasis on correlational studies may be 
a reason why diffusion research on technology integration seems to offer only a superficial survey of the 
characteristics and attitudes of adopters and non-adopters and their environments without seeking further inquiry 
into potential factors causing the success or failure of diffusion, such as attributes of a digital interface that may 
prevent users from learning about the technology.      

Rogers (2003) also notes that many studies on his theory do not give sufficient consideration to the effects 
of time when collecting data, the studies usually being designed with post-survey instruments assessing the extent of 
adoption only a limited time after the innovation has been disseminated. According to his theory and numerous 
studies on technology integration, it can take years for the full extent and benefits of technology diffusion to become 
evident (Rogers, 2003; Bitan-Friedlander, Dreyfus, & Milgrom, 2004; Brinkerhoff, 2006; Ching & Hursh, 2013; 
Hegedus et al., 2014; Kim, Kim, Lee, Spector, & DeMeester, 2012; Rogers & Svenning, 1969). In addition, 
researchers have acknowledged this in their diffusion studies when they find that their data does not reflect strongly 
significant changes in attitudes or beliefs toward adopting an innovation (Kim, Kim, Lee, Spector, & DeMeester, 
2012; Brinkerhoff, 2006; Ching & Hursh, 2013). 

As far as future diffusion research, Rogers (2003) recommends a departure from the commonly used pre- 
and post-survey instruments and subject interviews. He argues that personal interviews seeking information and 
post-surveys about the point of adoption are unreliable since they depend upon the accuracy of the subjects’ recall 
(Rogers, 2003). He recommends collecting data at multiple points during the study to mitigate this possibility 
(Rogers, 2003). He further recommends using more longitudinal studies and instruments due to the amount of time 
required to fully observe the extent and effects of technology diffusion (Rogers, 2003). The latter recommendation is 
interesting when one considers how quickly many institutions including schools dispense with innovations adopted 
to alleviate a problem, such as adopting an online reading program to raise low reading scores, when results are not 
evident in a timely manner. 
 
Complexity of Innovations 
 
 Rogers (2003) identifies the complexity of an innovation as a potential obstacle to adoption by users. 
Complexity is one of five attributes of innovations defined by Rogers (2003): relative advantage, compatibility, 
complexity, trialability, and observability. In terms of his theory, he defines complexity as the degree of difficulty an 
innovation is to understand and use and suggests that innovations can be rated along a continuum between 
complexity and simplicity (Rogers, 2003). Complexity is negatively related to an innovation’s rate of diffusion 
(Rogers, 2003). This principle is particularly applicable to technology integration. The unfamiliarity and complexity 
of digital program interfaces adopted by school districts for teacher use are a deterrent to successful diffusion, 
particularly when training, technical support, and time resources are inadequate. As this paper transitions to address 

27



the role of cognitive load in the success or failure of diffusion, Rogers’ discussion of the complexity of innovations 
is important to note. 
 

Cognitive Load Theory 
 

 This paper has synthesized diffusion research findings to provide a warrant for claiming the potential 
relevance of Sweller’s CLT to a possible explanation of why and whether technology innovations diffuse in schools. 
CLT provides a framework for understanding what administrators are asking of teachers when they introduce new 
technologies with the expectation that the teachers will then immediately integrate the technologies into classroom 
instruction. The theory focuses on the limitations of the working memory, which only allow for the processing of a 
few elements of information at a given time, to describe how learning new tasks imposes different forms of 
cognitive load (Sweller, 2010). Intrinsic load is the mental load imposed by learning the new content or skill itself 
(Sweller, 2010). Extraneous load pertains to distracting elements which can come from ineffective instructional 
practices used to teach the new knowledge or other distractions from the learning target (Sweller, 2010). In terms of 
learning a new technology, these distractions can proceed from a poorly designed interface or insufficient technical 
support for the technology. The more extraneous load imposed on the learner, the less intrinsic load a learner can 
process (Sweller, 2010). Germane load refers to the mental efforts devoted to processing knowledge for storage in 
long term memory (Sweller, 2010).    
 
Complexity and Cognitive Load 
 
 Research has shown that individuals perceive elevated levels of mental load when attempting to learn or 
execute more complex tasks (Çevik & Andre, 2013). Integrating new technologies into instruction has been found to 
be a source of excessive cognitive load in several research studies (Bower, Dalgarno, Kennedy, Lee, & Kenney, 
2015; Chambers, Threlfall, & Roper, 2012; Feldon, 2007). CLT describes complex tasks as having higher amounts 
of element interactivity (Sweller, 2010). In other words, content or skills of greater complexity require the 
interaction of a greater number of elements, or individual chunks of information, to be understood (Sweller, 2010). It 
should be remembered that Rogers (2003) claims in his discussion on the complexity of innovations that the more 
complex an innovation, the lesser its rate of adoption. One reason he offers is the distance between inventors and 
users which confounds the lines of communication required to support the user in learning and understanding the 
innovation (Rogers & Svenning, 1969). In his own investigations of innovation diffusions, Rogers has found the 
lack of technical support and inadequate information from the designers about the disseminated technologies to be 
major reasons for individuals to defer from adopting the innovations (Rogers, 1975; Mahler & Rogers, 1999). One 
must conclude then that adapting the process of facilitating the learning of the technologies to their levels of 
complexity might have increased their rates of adoption. 
 
The Problem with Problem-solving 
 
 CLT research asserts that problem-solving activities are an inappropriate instructional strategy for novice 
learners due to the excessive mental load they impose (Kirschner, Sweller, & Clark, 2010; Sweller, 2008). Their 
reasoning is that problem-solving requires prior knowledge a novice does not have in adequate supply (Kirschner, 
Sweller, & Clark, 2010; Sweller, 2008). Research has consistently provided evidence that instructional practices 
which require novice learners to engage in problem-solving activities are less effective than guided instruction 
(Çevik & Andre, 2013; Kirschner, Sweller, & Clark, 2010; Kissane, Kalyuga, Chandler, & Sweller, 2008; Clarke, 
Ayres, & Sweller, 2005). In their article responding to this criticism of problem-based (PBL) and constructivist 
learning, Schmidt, Loyens, van Gog, and Paas (2006) defend PBL saying that the method can be successful for 
novice learners and conducive to the human cognitive architecture. However, the authors describe conditions for 
PBL in which the learners receive supports through peer collaboration, extended time for completion, and the 
assistance of an expert who provides content information at the point of need (Schmidt et al., 2006), supports that 
would serve to decrease the mental load on learners. It can be argued that the majority of professional developments 
which accompany the integration of a new technology place teachers in a situation in which they are required to 
problem-solve but without the supports of time and collaboration described by Schmidt et al. (2006). During 
problem-solving activities, learners are required to apply prior knowledge to new contexts in order to be successful, 
much like teachers when they are required to independently master a new technology and figure out how to integrate 
it within their pedagogical and content knowledge as well as successfully implement the technology within the 
classroom environment. When teachers are presented with a new and unfamiliar digital interface, only a limited 
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number will have the prior knowledge that will assist them in learning the new technology. Sweller (2008) cautions 
against the use of technology during instruction without considering the limitations of the human cognitive 
architecture. If one can apply the principles of CLT to an assessment of the typical technology training provided to 
teachers, it might be said that the trainings are not designed so that everyone achieves full mastery. Thus, one should 
not expect everyone to adopt the technology. 
 
The Role of Guidance and Scaffolding 
 
 Rather than putting learners presented with new knowledge through the trial-and-error process of problem-
solving, proponents of CLT recommend a more guided approach through scaffolding with fully worked then with 
faded examples (Kirschner, Sweller, & Clark, 2010; Kissane, Kalyuga, Chandler, & Sweller, 2008; Sweller, 2010). 
Sweller (2008) advises that instructors should “always show learners how to do something rather than have them 
reinvent the wheel” (p. 34). Research studies comparing the results of instructional practices using worked or faded 
examples to those which take a problem-solving approach find that learners presented with unfamiliar content 
perform better with worked examples (Çevik & Andre, 2013; Kissane, Kalyuga, Chandler, & Sweller, 2008; Clarke, 
Ayres, & Sweller, 2005; Kirschner, Sweller, & Clark, 2010). CLT explains the reason for this trend in research 
findings. When presented with new, unfamiliar content, learners have little to no prior knowledge to assist them with 
processing the content. Modeling content through the provision of worked examples supplies learners with the 
supports they need to manage the load of processing the new content (Sweller, 2010; Feldon, 2007). Through 
practicing with worked examples, learners gain the experience they need to process the content (Çevik & Andre, 
2013). This practice is especially necessary when tasks are higher in complexity, or have higher element 
interactivity (Sweller, 2010). The success of scaffolding learners with worked examples is compelling evidence that 
lack of attention to the cognitive limitations of teachers during technology trainings may affect how willing they are 
to adopt the new technology. A common theme in research on professional development when analyzing the data 
collected from participants is the importance of mentorship and feedback from an expert and peer support and 
modeling (Ching & Hursh, 2013; Kim, Kim, Lee, Spector, & DeMeester, 2012; Davis, Preston, & Sahin, 2009; 
Frank, Zhao, Penuel, Ellefson, & Porter, 2011; Vavasseur & MacGregor, 2008; Goktas, Yildirim, & Yildirim, 2009; 
Overbaugh & Lu, 2008). One might infer then that providing teachers with the opportunity to learn through 
modeling and imitating worked examples has proven successful in these research studies. Sweller (2008), in a 
discussion of the borrowing and reorganizing principle of CLT which describes how the working memory processes 
new information and information from long term memory, claims that one’s basic source of information is the long-
term memory of others shared through various forms of communication. Providing teachers with professional 
development that gives them more time to receive mentorship and learn from others well before being expected to 
use new technology independently in the classroom will surely lead to a higher rate of adoption than the traditional 
short-term trainings that typically take place. 
 
Expertise Reversal Effect 
 
 There are times, however, when worked examples are not the best choice: when the learners have enough 
expertise on a topic that worked examples become redundant and thus a source of extraneous load, a phenomenon 
known as the expertise reversal effect (Sweller, 2010; Sweller, 2008). This effect has been supported by evidence in 
research comparing the performance of learners with more and less expertise during instruction utilizing worked 
examples (Kirschner, Sweller, & Clark, 2010; Kissane, Kalyuga, Chandler, & Sweller, 2008; Clarke, Ayres, & 
Sweller, 2005). If technology training provided for teachers could be considered as taking a constructivist or 
problem-solving approach, CLT and the expertise reversal effect would predict that the training would favor 
teachers with more prior knowledge in technology. According to DoI, an innovation is adopted in the beginning by a 
small group of individuals categorized as innovators (Rogers, 2003). If professional development in technology 
provided to teachers as part of the diffusion process does not offer adequate scaffolding for those who have less 
experience, the teachers who have expertise in technology will be more likely to adopt the innovation before their 
peers and fulfill the roles of the innovators and early adopters in Rogers’ model. Thus, the implications of the 
expertise reversal effect can serve as a possible explanation behind Rogers’ theory on an innovation’s rate of 
adoption. 
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Technology and Cognitive Load 
 

Extraneous load, the form of mental load that distracts the learner from processing the target information, 
can come from instructional design practices as seen in the use of problem-solving activities with novice learners, 
but the use of a computer interface during instruction and learning can be a source as well (Sweller, 2010; Sweller, 
2008). If the interface is poorly designed and not created with the user in mind, the interface itself can be a source of 
extraneous load. Rogers (2003; 1969) discusses the issue of an innovation’s complexity making it difficult to learn 
and understand and thus decreasing the likelihood of adoption, and he observes that this happens often because of 
the distance between the inventor and the end user. Rogers (2003) hypothesizes that with the larger amount of time a 
designer spends with the technology than the end user, it becomes difficult for the designer to empathize with and 
predict the user’s perception of and ability to learn the interface. Certain features of technology and how it is used 
can be additional sources of extraneous load. In the teacher technology training scenario described in the 
introduction to this paper, the teachers each have a laptop to use while a training coordinator draws their attention to 
a large screen at the front of the room where she demonstrates the use of each technology program the district has 
adopted. Having the teachers share their attention between the coordinator and her presentation and their laptops 
where they attempt to follow along creates what CLT terms as the split attention effect, which according to the 
theory deters the teachers from learning about the programs (Sweller, 2010; Sweller, 2008). The modality effect in 
which the same information is presented simultaneously from a variety of sources also imposes extraneous load on 
learners (Sweller, 2010; Sweller, 2008). This effect is also likely to occur in the situation described, especially if the 
coordinator provides the teachers handouts containing the same information she delivers through her presentation 
and which is also available on the teachers’ laptops. Sweller (2010; 2008) asserts that the redundant, simultaneous 
delivery of the same information from various sources reduces the quality of learning. Research provides evidence 
that shows when learners are allowed to first learn and master the technology interface itself before learning its 
applications as opposed to being presented with the interface and its functions and applications simultaneously, they 
perform better on assessments of their knowledge (Clarke, Ayres, & Sweller, 2005; Davis, Preston, & Sahin, 2009). 
It follows then that designing technology training to accommodate the cognitive limitations of the learners would 
yield better learning outcomes. 

 
Applications to the Design of Technology Training for Teachers 

 
 DoI and CLT research, when analyzed side by side, find common ground in recommendations for the 
design of technology training with the view of helping teachers learn and integrate a new technology. The following 
points are supported by both theories. Teachers must be supported through the process of learning a new technology 
through mentoring, scaffolding and peer support that is consistent with the technology’s complexity (Bitan-
Friedlander, Dreyfus, & Milgrom, 2004; Bower, Dalgarno, Kennedy, Lee, & Kenney, 2015; Brinkerhoff, 2006; 
Chambers, Threlfall, & Roper, 2012; Ching & Hursh, 2013; Davis, Preston, & Sahin, 2009; Frank, Zhao, Penuel, 
Ellefson, & Porter, 2011; Vavasseur & MacGregor, 2008; Goktas, Yildirim, & Yildirim, 2009; Hegedus et al., 2014; 
Kao, Tsai, & Shih, 2014; Kim, Kim, Lee, Spector, & DeMeester, 2012; Overbaugh & Lu, 2008; Rogers, 1975; 
Rogers, 2003; Rogers & Svenning, 1969; Feldon, 2007; Sweller, 2008). The training must be adapted to the 
teachers’ levels of prior knowledge, being conscious of the fact that teachers with more expertise will not be served 
as well by the instructional practices designed for novices (De, Kavitha, & Kanagasabai, 2014; Clarke, Ayres, & 
Sweller, 2005; Çevik & Andre, 2013; Kissane, Kalyuga, Chandler, & Sweller, 2008; Kirschner, Sweller, & Clark, 
2010). The teachers must receive continued technical and instructional support (Mahler & Rogers, 1999; Bitan-
Friedlander, Dreyfus, & Milgrom, 2004; Bower, Dalgarno, Kennedy, Lee, & Kenney, 2015; Brinkerhoff, 2006; 
Feldon, 2007; Goktas, Yildirim, & Yildirim, 2009; Overbaugh & Lu, 2008; Wright & Wilson, 2007). Finally, 
teachers must be allowed sufficient release time from classroom responsibilities in order to focus attention on 
learning the technology and its applications to instruction before being expected to independently integrate the 
technology in the classroom (Rogers & Svenning, 1969; Clarke, Ayres, & Sweller, 2005; Davis, Preston, & Sahin, 
2009). 
 

Discussion 
 

 Everett Rogers (2003) claims that the complexity of an innovation has a negative relationship with its rate 
of diffusion but seems to offer no framework explaining how an individual manages complexity in order to 
understand, learn, and then adopt an innovation. CLT may be the means of opening a door that as yet in research 
appears to have not only been closed but overlooked. Sweller’s theory provides an explanation for how teachers 
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presented with new technologies are best able to manage the mental load of learning a new digital interface, 
applying the technology to instructional practices, and then actively using the technology with their students to 
improve their learning outcomes. The understanding afforded by the application of CLT’s principles to the design of 
technology training for teachers may lead the way to improved rates of technology diffusion in schools. 
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