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Abstract

The diffusion and adoption process of a learning management system (LMS) at
higher education institutes faces several obstacles; some of which are unique to
contexts while others are shared experiences. This diffusion case study compares the
adoption process of the LMS Blackboard at two universities, Texas A&M University
and Monash University in Australia, investigating the factors which impacted the
adoption of the innovation at each context as well as the extent to which social
capital influenced the diffusion process. The study specifically examined the different
adopters involved, the objections raised, the barriers encountered, and the significant
factors either resulting in the success or the failure of the innovation, employing a
social capital-infused theoretical framework of diffusion within organizations outlined
by Frank, Zhao, and Borman (Sociol Educ 77:148–171, 2004). Primary and secondary
data were analyzed and examined from three peer-reviewed, empirical articles for
comparison within the study.
Findings highlighted strong alignment with Rogers’ (Diffusion of innovations, 2003)
diffusion of innovations theory as well as the importance of social capital maintained
by Frank and colleagues (Sociol Educ 77:148–171, 2004). Though describing different
adoption processes and factors, each context supported the universal idea behind
diffusion theory that members of a social system communicate an innovation
through social channels over time and that innovators and early adopters play a vital
role in this process (Rogers, Diffusion of innovations, 2003). As higher education
institutes advance further into the twenty-first century and adopt more innovations
within their learning frameworks and systems, this diffusion case study stresses the
importance of understanding diffusion theory, having an in-depth knowledge of the
stakeholders involved in the adoption process, and creating and implementing a
meticulous diffusion plan to ensure a successful diffusion and adoption process.

Keywords: Diffusion, Adoption, Innovation, Learning management systems, Social
capital

Introduction
This study investigates the diffusion of learning management systems (LMSs) in educa-

tional institutions through the review, analysis, documentation, and evaluation of the

innovation adoption process in the select contexts. Four significant factors impact dif-

fusion and the adoption of an innovation, which include the actual change, the
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innovation’s communication process, the period for the innovation process, and the so-

cial system of the innovation’s integration (Rogers, 2003; Surry, 1997). The focus of this

study is to examine the adoption process of LMSs regarding the different adopters (i.e.,

early, middle, and late) involved, the objections raised, the barriers encountered, and

the significant factors either resulting in the success or the failure of the innovation.

Specifically, the study seeks to address the following research questions:

RQ1: What factors impacted the adoption of LMSs in the studied contexts?

RQ2: To what extent did social capital influence the adoption of LMSs in the studied

contexts?

What are LMSs, and why are they used?

LMSs are defined as software applications that support the administration, documenta-

tion, internal review and tracking, reporting, and delivery of educational and training

course-related materials, allowing communication between students and faculty in vir-

tual spaces (Sanga, 2016; Walker & Lindner, 2015; Watson & Watson, 2007). Standard

features include an online technical framework and infrastructure that assists with the

facilitation of individually paced learning through individual lessons incorporated to an

overall program with instructional objectives and a data analytics management system

for monitoring, tracking, and reporting different aspects of student learning (Bailey,

1993; Fındık-Coşkunçay, Alkış, Özkan-Yıldırım, 2018; Gilhooly, 2001; Watson & Wat-

son, 2007). There are currently three primary types of LMSs on the market, including

(a) cloud-based, (b) open-source, and (c) proprietary (Center for Educational

Innovation, n.d.; Dobre, 2015).

These platforms changed the manner in which higher education institutions, as well

as businesses, provided educational opportunities to their students and employees, of-

fering easily accessible online options of learning interaction to substitute for face-to-

face components. While LMSs have been widely adopted throughout different educa-

tional institutions due to their accessibility, cost-effectiveness, and quality, they have

encountered challenges and failure, and therefore, the adoption process of LMSs re-

quires further investigation (Fındık-Coşkunçay et al., 2018). While multiple LMS op-

tions exist and functions are improving, many LMS platforms remain generic in what

options and abilities, such as collaborative tools, schedulers, and discussion forums,

they offer to students (Black et al., 2007; Mkhize, Mtsweni, & Buthelezi, 2016). Failures

of LMSs to be adopted often related to a lack of technology literacy skills among users

(Mkhize et al., 2016). An Educause Center for Analysis and Research 2014 report re-

vealed that 99% of higher education institutions employ LMSs, which 85% of faculty

(Brooks, 2015) and 83% of students use (Center for Educational Innovation, n.d.; Dahl-

strom, Brooks, & Bischel, 2014; Lang & Pirani, 2014; Rhode et al., 2017).

This study focuses explicitly on variations of the Blackboard LMS, which was created

by Michael Chasen and Matthew Pittinsky in 1997. With an initial client base of only

15, the organization experienced rapid growth over the years to around 9300 educa-

tional institutions, making it one of the leading companies in its field related to LMSs

and LMS-related services around the world and offering a fully integrated, comprehen-

sive information technology service package through its Blackboard Learn service

(Blackboard, 2018; Walker and Lindner, 2015). In higher education, Blackboard

Boland Journal of Innovation and Entrepreneurship            (2020) 9:27 Page 2 of 15



currently holds the highest market share at 31.9% or 1194 institutions (Center for Edu-

cational Innovation, n.d.).

Theoretical framework

With the increased adoption of online learning approaches through LMSs across

the globe in educational as well as other organizations, it is important to investi-

gate the theoretical underpinnings which impact this process. One of the essential

perspectives to examine is the different community frameworks and structures and

how these social networks may or may not affect this adoption process. In the re-

lated LMS diffusion literature, a variety of different theoretical approaches have

been applied by researchers to investigate this process. The lens selected for this

study emerges from the theory of social capital, which highlights the expertise and

resources one can access within their social network and leverage, in one manner

or another, to enact change (Coleman, 1988; Lin, 2001; Woolcock, 1998). Specific-

ally, the theoretical framework of this study is grounded in the social capital-

infused theoretical model of diffusion within organizations outlined by Frank

(2004). Rogers (2003) highlighted that the process of an innovation’s diffusion in-

volved how it was communicated across various channels in an organization over a

period of time by the social stakeholders and adopters involved in its adoption

process. While Rogers’ diffusion in organizations theory is highly applicable in hier-

archal structures, educational institutes are a more complex ecological system of

decision-making and influence, requiring the inclusion of social pressures and

school-specific aspects influencing the innovation adoption process (Frank et al.,

2004). Frank and colleagues highlighted several key elements, including that mem-

bers of a school obtain benefits from it, can exert social pressure for change, and

share the same organizational fate, therefore making them more likely to support

others in the adoption process, all of which combine under the theoretical frame-

work of social capital.

When viewing an institution as a whole, staff are linked by their shared connec-

tion to the institution’s social system as well as the success or failure of its en-

deavors (Frank et al., 2004). As such, social pressures within an organization often

drive the direction of innovative change from the top down through champions

and change agents. Networked interactions of social capital within an institution

help one “understand the transitions between the macrolevel social entity of the

organization and the micro level action of independent individuals” (Frank et al.,

2004, p. 162). It is important to note, however, that social capital is specific to an

institution. Therefore, the successful implementation of an innovation in one

organization may not necessarily have the same results in another. Additionally,

the “flow of social capital is guided by social exchange” (Frank et al., 2004, p. 163).

It is linked to the relationships and overall sense of community and collegial envir-

onment which exists in an institution. An implication highlighted by Frank et al.

(2004) noted that change agents could leverage the readily available resource of so-

cial capital as a tool to facilitate the implementation of a particular innovation in

an institution, such as the integration and use of an LMS as discussed in this

study, promoting macro- and micro-level change.

Boland Journal of Innovation and Entrepreneurship            (2020) 9:27 Page 3 of 15



Method
This study uses a comparative case study methodology to examine the adoption and diffu-

sion process of LMSs within two contexts, formulating and assessing generalizations that

existed across the selected cases. Specifically, it aligns with the innovative comparative

case study approach maintained by Bartlett and Vavrus (2017). This approach employs

two logics at the same time, including (1) standard compare and contrast with (2) tracing

execution across sites and scales. The rationale for this selection is related to its alignment

with ideas of diffusion with a social, networked system. The case study comparison ap-

proach suggested by Bartlett and Vavrus (2017) allows for “simultaneous and overlapping

attention to three axes of comparison” (p. 15). First, a horizontal perspective reviews how

the development of similar policies or phenomena (e.g., the introduction of an innovation)

occur in locations that share a connection (e.g., higher education institutions engaged in

online learning) and are socially produced (e.g., diffusion through the theoretical perspec-

tive of social capital). Second, a vertical analysis focuses on tracing the process across

scales and levels within an institution. And, finally, a transversal perspective examines the

phenomena or diffusion process across time. Each of the three areas in this analytical ap-

proach aligns strongly with the purpose of this study. The following section details the

methods employed for the study’s analysis.

Case selection

The researcher sought to identify higher education context case studies that imple-

mented variations of Blackboard as an LMS. Several factors were considered when

searching for and selecting the cases. First, the researcher limited the selection to

higher education institutions with related case studies conducted within the last 15

years. Institutions from any global location were considered viable. Second, the case

studies in the institutions needed to be of significant size and longevity to provide data

related to adoption practices to align with the comparative case study approach. Third,

it was important for the case studies to focus on similar LMSs to offer an accurate

frame of reference regarding the comparison of adoption factors. A final practical factor

involved access to enough primary and secondary data to provide a comprehensive ana-

lysis. After a search through the Education Resources Information Center (ERIC), the

research identified two candidates with related case studies on which to base the inves-

tigation: Texas A&M University and Monash University.

The first context examined involved a comparison of the adoption of the current

Blackboard Vista LMS, which was an end-of-life product, at Texas A&M University in

the USA by 57,230 users consisting of faculty (n = 3949), staff (n = 5997), and students

(n = 47,230) during the spring 2011 semester and its potential replacements Moodle,

Sakai, and Blackboard Learn. The primary data source is a peer-reviewed, empirical

study by Walker and Lindner (2015), which employed a stratified census approach col-

lecting data using open discussion forums, a Qualtrics survey, and data from the uni-

versity student information system database. A total of 579 faculty, 1180 staff, and 4173

students responded to the survey. Secondary sources (Blackboard, 2016; Santos, 2017)

include website articles connected to the university as well as Blackboard. There was

not a lot of information available on the adoption process of the Blackboard LMS in

this context. While the researcher discovered an evaluation report as a resource in the

Walker and Lindner study, it is no longer available through the university.
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The second context explored involved a study of the adoption process of WebCT

Vista, also known as Blackboard Vista, at Monash University, an Australian multi-

campus institution with over 2500 teaching faculty and 53,000 students from more than

100 countries. Two peer-reviewed, empirical studies provide the primary data. Benson

and Palaskas (2006) investigated the piloting and evaluation phase of Blackboard Vista

at Monash University through a mixed methods approach, exploring the adoption and

diffusion of technological change across two-semester phases. The first phase involved

1600 students across four campuses in 2004 and focused on staff viewpoints. The sec-

ond involved 5500 across all schools, including those in Malaysia and South Africa, and

highlighted both staff and student perspectives. Data collection strategies included pro-

ject documentation analysis, interviews, surveys, and focus groups. The second study by

Samarawickrema and Stacey (2007) employed a case study approach using Rogers’

(2003) theory of diffusion as a lens of investigation to reveal factors influencing the

adoption of Blackboard Vista by faculty. The 22 instructors described as innovative

were purposively selected from the six Australian campuses that participated. Data col-

lection occurred through interviews, the examination of artifacts, and field notes. Sec-

ondary sources for this study (Bertsche, 2017; Beyersdorf, 2017) are website articles

connected to the university. There was not a lot of information available on the adop-

tion process of the Blackboard Vista LMS in this context.

Data collection and coding

Primary and secondary data were analyzed from three peer-reviewed, empirical articles

for comparison, searching for related themes. The researcher employed a comparative

framework which highlighted four key thematic areas which aligned with Rogers (2003)

adoption process, including (1) the motivation to adopt, (2) the decision to adopt, (3) the

adopter categories, and (4) the implications of the adoption process as noted in Table 1.

First, the researcher thematically coded the case studies using the four primary a

priori categories (i.e., motivation to adopt, decision to adopt, adopter categories, and

implications of the adoption process) as well as inductive coding related to grounded

theory to identify emerging categories and subcategories to add to the code system

(Glaser & Strauss, 1967). The researcher read and reread the studies a total of five

times to identify the emergent categories. Then, the researcher sorted statements and

Table 1 Thematic categories

Category Description

Motivation to adopt Motivation to adopt involved a review of why the contexts were influenced to
adopt the particular LMSs in question, focusing on a variety of factors. Five
attributes of an innovation that effect adoption that were reviewed related to
Rogers’ (2003) diffusion of innovations theory included (1) relative advantage, (2)
compatibility, (3) complexity, (4) trialability, and (5) observability.

Decision to adopt Decision to adopt was an analysis reflecting on where the decision to employ the
selected LMSs emerged within the contexts and how that decision was diffused
through the contextual social environment.

Adopter categories Adopter categories involved an examination related to Rogers’ (2003) adopter
categories associated with the diffusion of an innovation, including (1) innovators,
(2) early adopters, (3) early majority, (4) late majority, and (5) laggards.

Implications of the
adoption process

Implications of the adoption process related to what discernible outcomes the
adoption of the LMSs had on the contexts.
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data into these emergent categories. Next, the researcher noted the common themes

within the categories and further sorted and differentiated them into subcategories.

The analysis necessitated constant comparison to consolidate similar concepts into

overarching ones, allowing for theme differentiation (Corbin & Strauss, 2008). Through

the thematic comparison of the adoption process in these two contexts in the related

case studies, this study addressed the two key research questions related to factors that

impacted adoption as well as the influence of social capital in different settings,

highlighting how and why each of the particular processes worked or failed to work.

Result and discussion
In the following section, the results of the adoption process in both contexts are com-

pared and contrasted related to the motivation to adopt, the decision to adopt, the

adopter categories, and the implications of the adoption process.

Motivation to adopt

Within Texas A&M, the innovation characteristics that influenced the adoption of the

Blackboard Vista LMS included relative advantage and compatibility (Walker & Lindner,

2015). Aligning with the current practices at the university, the LMS allowed faculty to de-

liver instructional content better and engage students in collaborative discussions. For stu-

dents, it offered the improved ability to learn outside of the classroom setting as well as

provided new research and learning channels. An ease of use analysis of the LMS

highlighted that all participants ranked the LMS elements as either very easy or easy to

use, eliminating complexity as a potential barrier to adoption. Participants, however, noted

that new LMS features, functions, and tools were not necessarily a factor in adoption.

In the Monash University context, Benson and Palaskas (2006) detailed that the ad-

ministration of the university set up the small, structured pilot program, so the motiv-

ation to adopt by participants was decided by top-down decision, allowing them little

individual input in the decision process. Within the pilot, however, complexity and

compatibility played an essential role with participants only engaging in basic features

that aligned with their current needs and practices and highlighting the need for future

training and professional development for more significant pedagogical engagement

with the LMS (Benson & Palaska, 2006).

Similar to Benson and Palaska (2006), Samarawickrema and Stacey (2007) studied the

motivation to adopt in Monash University from a case study perspective of innovation ed-

ucators, highlighting the influence of five important attributes and participants’ perspec-

tives on their impact: (a) relative advantage (n = 10), (b) compatibility with existing values

(n = 7), (c) ease of use (n = 3), (d) trialability (n = 4), and (e) observability (n = 4). Add-

itional key reasons affecting the motivation to adopt included top-down authority

innovation directions, demand by students at the university, economic and political neces-

sity, communication opportunities, and supportive social systems (Samarawickrema &

Stacey, 2007). Five major categories of reasons for adoption emerged, including institu-

tional reasons, technology reasons, the influence of colleagues/network, the influence of

research literature, and personal reasons, with institutional reasons as the dominant factor

(Samarawickrema & Stacey, 2007). In a conference presentation, the importance of lead-

ing by example was highlighted as a key influential motivational factor in the Monash
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University Arts Educational Design team regarding LMS and e-learning adoption, describ-

ing faculty as more likely to embrace cultural change if it is manageable, supported by the

university, and endorsed by colleagues (Beyersdorf, 2017). Without contextual and colle-

gial support, the adoption process could run into a fundamental barrier among potential

stakeholders as the organizational culture would seem aligned against the change. In par-

ticular, the influence of colleagues/network as a reason for adoption coupled with the im-

portance of organizational culture regarding embracing an innovative change in the case

of Monash University reinforced ideas of social capital-infused model highlighted by

Frank et al. (2004). Social networks and exchange represent critical elements to drive

innovation adoption from a macro to a micro organizational level.

Decision to adopt

At Texas A&M, the Blackboard Vista LMS was first employed in 1998 as a top-down,

authority-innovation decision associated with a teaching with technology initiative im-

plemented to improve the teaching and learning process for faculty and students

(Walker & Lindner, 2015). Staff and students, however, were allowed the freedom to

choose whether or not to utilize the system once it was officially implemented, remov-

ing a potential barrier of resistance to a top-down directive. Dr. James Snell, the Dis-

tance Education Department’s current director, described a lack of acceptance on the

campus at first in 2002 to the new centralized educational technology resource, but

now, the department has been successful in fostering significant support for online edu-

cation among faculty and students (Santos, 2017). Usage by faculty and students im-

proved each year since 2002, engaging 92% of the study’s participants in regular use by

2011 (Walker & Lindner, 2015). In a report by Blackboard in 2016, Dr. Lauren

Cifuentes, Director of Distance Education and Learning Technologies for Texas A&M

University—Corpus Christi, described the Blackboard environment as one in which the

faculty and students “live in” (Blackboard, 2016, p. 1). Despite starting as a top-down,

authority-innovation decision, the Blackboard system became integral for faculty and

students engaged in education work at the university over the years (Blackboard, 2016).

Similarly, in the Monash University context, Benson and Palaskas (2006) described a

top-down, authority-innovation decision as the administration employed two pilot pro-

grams of the Blackboard Vista LMS with select faculty and students in the two semes-

ters of 2004 to evaluate the program. The pilot program involved mandatory

participation of 15 units in the first semester, followed by 80 units in the second with

the objective of informing full implementation as connected to the selected units.

Samarawickrema and Stacey (2007) also maintained that institutional reasons, specific-

ally top-down, authority-innovation directives, were the major influential factor in the

decision for faculty to adopt.

Adopter categories

Walker and Lindner (2015) did not explicitly identify the involvement of the adopter

categories at Texas A&M University. The authors, however, did note the critical im-

portance of innovators and early adopters, users classified as possessing 2 to 4 years of

experience with an LMS, as essential to the piloting process and initial adoption period.

These individuals played a fundamental role in establishing the foundation of the LMS
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at the university and expanding its use through the identification of early problems as

well as outreach and social connections to colleagues, connecting to ideas proposed by

Frank et al. (2004) regarding a social capital infused theoretical model of diffusion

within organizations. Though other adopter categories were not mentioned, one can

infer by the spread of the adoption to 92% of faculty, staff, and students participating in

Walker and Lindner’s study that the initial work by the innovators and early adopters

was successful in reaching both early and late majority adopters through social influ-

ence and the collegial exchange of ideas. The small remaining percentage of users who

did not adopt the use of the LMS reflects the adoption bell curve described by Rogers

(2003), pinpointing this group as laggards behind the overall majority.

Whereas sources on the Texas A&M context remained somewhat vague on adopter

categories, Benson and Palaskas (2006) detailed Monash University’s engagement of in-

novators as they piloted the new Blackboard Vista LMS in their context. This group, as

described by Rogers (2003), involved those interested in testing new technology innova-

tions. Considering the units were selected by the university at random, it is indetermin-

ate, however, how widespread innovators were within the pilot program and which

other adopter groups were present. While Samarawickrema and Stacey (2007) did not

explicitly detail any adopter categories either, the study’s description of the case study

involving innovative academics suggests the participants would fall mainly into the cat-

egory of innovators with some potentially as early adopters in the context. Beyersdorf

(2017) also highlighted the critical importance of those who lead by example (e.g., fac-

ulty innovators and early adopters) to the adoption process through social capital and

interaction at Monash University, making the cultural shift easier for peers.

The success of the adoption process at Monash University was reflected in 2017

when Monash College, a pre-university feeder institution for the university, was

awarded the 2017 Blackboard Catalyst Award, highlighting an institution which fully in-

tegrated the LMS delivery model as well as supported and enhanced faculty and staff

with high-quality professional development (Bertsche, 2017). The award highlights the

broad adoption of the program in all areas of Monash University over the years, sug-

gesting outreach to all categories of adopters (i.e., innovators, early adopters, early ma-

jority, and late majority) as well as intense training programs for remaining laggards.

While Texas A&M University’s adopter categories were harder to track, resources re-

lated to Monash University highlighted the vital importance of innovators and early

adopters in the innovation’s initial stages and the long-term expansion impact they had

with other groups.

Implications of the adoption process

From the Texas A&M University context, the long-term engagement with the Black-

board LMS, particularly the ease of use analysis, described a high level of self-efficacy

amongst faculty and student users and therefore a potential easy ability to adopt a new

LMS, such as Moodle, Sakai, or Blackboard Learn (Walker & Lindner, 2015). Even

though new features of an LMS did not influence adoption, administration leaders and

program vendors need to highlight the relative advantage of new necessary elements on

an LMS to ensure a connection to users and improve the adoption rate (Walker &

Lindner, 2015). The absence of definite relative advantages and benefits related to the
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adoption of innovation can frequently lead to rejection by potential users, hindering the

diffusion process (Rogers, 2003). Walker and Lindner (2015) maintained the vital im-

portance of higher education institutions to collaborate with innovators and early

adopters to identify relative advantages of a new LMS and accelerate the adoption

process to other users by working as change agents, which aligned with the results of

Benson and Palaskas (2006). The essential nature of change agents and their ability to

engage in a shared network to facilitate effective change highlights the importance of

social capital and influence in the adoption process noted by Frank et al. (2004). Con-

text politics, including top-down authority adoption directives, funding, and internal

faculty relationships and pressure, were also pointed out as significant adoption factors

in Monash University by Samarawickrema and Stacey (2007), aligning with the social

capital ideas of Frank and colleagues. Faculty relationships and social pressure repre-

sented critical areas of shared exchange impacting the adoption process of the LMS,

specifically related to the macrolevel social environment and community of the institu-

tion and the microlevel actions of individual faculty and staff. When top-down author-

ity adoption directives and internal faculty relationships and pressure are considered

together, they pinpoint a potential combined institutional strategy, which incorporates

both the organizational level as well as micro to macro organic growth led by influen-

tial staff members. This type of plan could maximize social capital as a vital resource

along the lines described by Frank et al. (2004).

Walker and Lindner (2015) also described the importance of system usage related to

different LMS features as high utilization can be attributed to relative advantage, and

therefore, those favors will work in support of the adoption process. A lack of inclusion

of these high-value features would result in an important barrier to the innovation’s dif-

fusion. Walker and Lindner pinpointed innovators and early adopters as the innovation

champions who enhance credibility and persuasion among other users through social

exchange and engagement by helping showcase relative advantage, an absence of com-

plexity, and observability, all key elements of change described by Rogers (2013). Their

ability to showcase these different key aspects within their social network explains how

the transition from micro to macro adoption increases within an institution as they in-

fluence their colleagues in the manner detailed by Frank et al. (2004). While training is

essential to the learning process, a training requirement or overly complicated training

for the LMS could also work as a barrier for adoption, decreasing ease of use of the sys-

tem (Benson & Palaskas, 2006; Walker & Lindner, 2015). Through the lens of actor-

network theory, Samarawickrema and Stacey (2007) described that faculty respondents

unanimously noted that the following factors influenced their ability to use LMS ap-

proaches: (a) time constraints, (b) workloads, (c) the reconfiguration of learning mate-

rials for the LMS, (d) the demand for research output, (e) professional development, (f)

the need for new skills, (g) professional exposure, (h) intellectual property issues, (i) in-

stitutional policy issues, (j) funding, and (k) staff attitudes. The administration and lead-

ership of higher education institutions can foster an environment conducive to

innovation adoption through the comprehensive consideration of these institutional

factors as well as top-down organizational planning to effectively cascade the

innovation down through the institution’s networks, channels, and stakeholders

(Samarawickrema & Stacey, 2007). A strong, collaborative relationship between adop-

tion teams and academic staff is essential for the diffusion of technology-related
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innovations, such as an LMS, as these fundamental staff act as conduits for sharing and

promoting the change to other faculty (Beyersdorf, 2017), associating with the import-

ance Frank et al. (2004) placed on social capital in the adoption and diffusion process.

Adoption process of LMSs

Several studies have described the adoption process of various LMSs within different

contexts (Arpaci, 2017; Benson & Palaskas, 2006; Chan & Ngai, 2012; Fındık-Coşkun-

çay et al., 2018; Lwoga, 2014; Mkhize et al., 2016; Rhode et al., 2017; Rucker & Downey,

2016; Samarawickrema & Stacey, 2007; Walker & Lindner, 2015), identifying a variety

of reasons connected to Rogers’ (2003) diffusion of innovation theory that adopters em-

brace an innovation. This study has focused on the Texas A&M University and Monash

University contexts, two higher education institutions using a variation of the Black-

board LMS educational technology innovation with faculty and students. As Rogers de-

scribes, adopters fall into five different categories based on when they use and

implement an innovation, including (a) innovators, (b) early adopters, (c) early majority,

(d) late majority, and (e) laggards. Walker and Lindner (2015) highlighted the critical

importance of innovators and early adopters in the adoption of the Blackboard LMS at

Texas A&M University, and Benson and Palaskas (2006), Samarawickrema and Stacey

(2007), and Beyersdorf (2017) noted the importance of innovators in the adoption of

the Blackboard Vista LMS at Monash University. The adoption process aligns with an

s-shaped, standard bell curve, highlighting the general flow of adoption as more and

more individuals in a social system embrace the use of an innovation (Rogers, 2003).

Data collected on Monash University reflected this bell curve, social adoption process

with the university winning awards for its widespread integration and use of Blackboard

(Bertsche, 2017). Rogers also detailed innovation adoption as involving five general

stages, including knowledge, persuasion, decision, implementation, and confirmation,

covering the entire process from initial awareness to full usage. The early development

of the knowledge, persuasion, and decision stages were evident in data collected on

Texas A&M (Walker & Lindner, 2015) as well as the confirmation stage (Blackboard,

2016; Santos, 2017), while all of the five general stages were reflected to some degree in

adoption data from Monash University (Benson & Palaskas, 2006; Bertsche, 2017;

Beyersdorf, 2017; Samarawickrema & Stacey, 2007).

Antecedents to the adoption of new information technology system practices, such as

LMSs, include, but are not limited to, perceived advantages and user characteristics

(Arpaci, 2017; Chan & Ngai, 2012; Fındık-Coşkunçay et al., 2018; Lwoga, 2014; Monett

& Elkina, 2015; Rogers, 2003; Rucker & Downey, 2016; Walker & Linder, 2015), social

pressure (Benson & Palaskas, 2006; Flanagin, 2000; Frank et al., 2004; Samarawickrema

& Stacey, 2007; Walker & Linder, 2015), and organizational and individual readiness

(Chan & Ngai, 2012; Liu, 2005; Samarawickrema & Stacey, 2007; Walker and Lindner,

2015). Perceived advantages, or relative advantages as referred to by Rogers (2013),

were described in both Texas A&M University and Monash University as key to the

adoption process (Benson & Palaskas, 2006; Samarawickrema & Stacey, 2007; Walker

& Linder, 2015). At Texas A&M University, relative advantage translated for faculty as

an improved manner to deliver instruction and promote student engagement, while the

LMS provided a more accessible and flexible learning environment for students
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(Walker & Lindner, 2015). At Monash University, relative advantage by the Blackboard

Vista LMS for faculty related to its beneficial alignment and compatibility with current

institutional practices, providing better communication channels and course delivery

and outreach (Samarawickrema & Stacey, 2007).

Each context also highlighted the importance of social pressure, technical compatibil-

ity, and management as having significantly more influence on the adoption by early

adopters than late adopters (Benson & Palaskas, 2006; Samarawickrema & Stacey, 2007;

Walker & Linder, 2015). The authors all noted the impact of institutional and social

pressure in the higher education adoption process, maintaining that influential, cham-

pion educators were crucial in the early adoption process to disseminate the spread of

innovations amongst other faculty and students. This idea aligns with the social capital-

infused theoretical model of diffusion within organizations proposed by Frank et al.

(2004), pinpointing change agents as critical for the effective exchange of ideas through

an organizational social network and community as their influence can effectively and

efficiently facilitate the diffusion process. Social exchange through a network by influ-

ential faculty can prove critical for the rapid adoption of an LMS as the collegial shar-

ing of ideas can quickly spread, both from a top-down approach as well as from

individual to individual. As students and teachers are the primary users of LMSs, they

play a critical role in the adoption of any related system (Fındık-Coşkunçay et al., 2018;

Samarawickrema & Stacey, 2007; Walker & Linder, 2015).

In a quantitative study focused on the critical success factors for web-based learning

management systems, Lwoga (2014) maintained that instructor and system quality fac-

tors were significant predictors of perceived usefulness and user satisfaction, which

both in turn detailed continual usage by students. Additionally, learner and faculty

needs and expectations related to an LMS are of fundamental importance when exam-

ining adoption with learner analytics providing a roadmap analyzing behavior and

usage needs (Monett & Elkina, 2015; Walker & Linder, 2015). Higher education institu-

tions must consider these user concerns and needs when designing and selecting the

proper LMS as well as providing training support for increased usage (Benson & Palas-

kas, 2006; Samarawickrema & Stacey, 2007; Walker & Linder, 2015). When stake-

holders are integrated and unified within the planning and execution stages of a new

program strategy, such as introducing an innovation, it leads to more effective results

and user buy-in to the process (Bryson; 2004; Bryson & Patton, 2010). Additionally,

training support provides critical how-to knowledge regarding information necessary to

use the innovation properly, which Rogers (2003) identifies as the most significant form

of knowledge required to implement educational technology innovations. However, not

all studies of LMS adoption have determined a correlation between positive attitude to-

ward LMS, perceived ease of LMS use, and perceived usefulness and actual use of LMS

(Wichadee, 2015), highlighting a need for further investigation.

Rucker and Downey (2016) pinpointed system affordances and complexity of crucial

importance when investigating faculty adoption of an LMS, associating with Rogers

(2003) that complexity is a vital consideration related to the adoption process of an

innovation. If not adequately addressed, an overly complicated system will represent a

fundamental barrier in the adoption process, resulting in a lack of engagement by po-

tential users (Rogers, 2003). Walker and Linder (2015) maintained a similar conclusion,

pinpointing ease of use as an essential adoption consideration. Complexity and
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resistance also emerged as critical adoption factors of a mobile LMS with non-users in

a higher education Korean study despite the recognition of advantages of the innovative

learning approach (Han & Han, 2014). Han and Han (2014) highlighted the essential

importance of the perceived ease of use of users related to adoption at all stages, align-

ing with results noted in the peer-reviewed studies investigating both university con-

texts (Benson & Palaskas, 2006; Samarawickrema & Stacey, 2007; Walker & Linder,

2015). In a South African study, Mkhize et al. (2016) concluded that the critical de-

ciders of the success of technology innovations are the users who are adopting them,

aligning with essential ideas from the course and notably Rogers (2003) related to the

diffusion of innovations and the key components impacting adoption, such as compati-

bility, relative advantage, and complexity. All of these vital components played import-

ant roles in the adoption process of the Blackboard LMS at Texas A&M University

(Walker & Linder, 2015) as well as Monash University (Benson & Palaskas, 2006;

Samarawickrema & Stacey, 2007). A pivotal conclusion highlighted the significant im-

portance of the compatibility of an innovation with the traditional learning values of

users, emphasizing the importance of coherence with the existing culture and social

systems in the diffusion process (Liao, 2005; Mkhize et al., 2016; Rogers, 2003). The so-

cial network in a society and its culture, in this case, higher education institutions, have

a significant impact on the ability of an innovation to be adopted for extensive use

(Ashley, 2009; Rogers, 2003). Alignment with current practices and needs can be a fun-

damental determining factor whether or not the innovation will be adopted or not

(Rogers, 2003; Samarawickrema & Stacey, 2007; Walker & Linder, 2015).

It is critical to understand the factors that influence the adoption and usage of LMSs.

Through this understanding of the adoption process, administrators and LMS providers

can offer more beneficial design and implementation aspects as well as more ongoing

professional development support for instructors and learners (Rhode et al., 2017;

Samarawickrema & Stacey, 2007; Walker & Linder, 2015). These performance improve-

ment aspects will lead to more efficient diffusion of the LMS system in different educa-

tional institutions in the future, which will then result in a ripple improvement effect

related to the outreach of the entire educational process to students.

Conclusion
The two contexts examined in this diffusion study showcased a substantial alignment

with ideas related to Rogers’ (2003) diffusion of innovations theory as well as the im-

portance of social capital maintained by Frank et al. (2004). While the adoption process

of the Blackboard LMS in the contexts was somewhat different due to internal diversity

amongst factors, each process highlights common ideas connected to diffusion noted

by Rogers. Each setting showcased the notion that the spread of change is a process by

which members of a social system communicate an innovation through social channels

over time (Frank et al., 2004). While top-down, authority-innovation directives drove

the initial adoption processes in the contexts, a review of results showcased that the en-

gagement of important innovators and early adopters, viewed as champions and change

agents within their networks, was essential to the diffusion of the innovation through-

out the higher education institution. These key adopters also provided critical formative

feedback during the evaluation process, allowing the settings to improve the delivery of
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the innovation to faculty and students and therefore ensure a more efficient adoption

process aligned with their concerns and needs.

Despite the different social and cultural backgrounds, the contexts and related re-

sources point toward the universality of diffusion and the importance of understanding

the adoption of innovations within higher education to improve the process for all

stakeholders significantly.

It is critical to engage key champions, opinion leaders, and early adopters in the

adoption process to ensure a smooth and efficient diffusion procedure throughout

higher education institutes while using various strategies to mitigate the potential pit-

falls. Through a meticulously executed diffusion plan, a university can ensure a success-

ful innovation adoption process and the future goals of the institution toward

development and improvement.

The case studies examined support a social capital infused theoretical model of diffu-

sion within higher education institutions while also highlighting other key adoption fac-

tors to consider when facilitating an effective adoption process. From the standpoint of

contribution to the field, this comparative study has several important implications.

First, although the study by Frank et al. (2004) pinpointed the importance of social cap-

ital regarding the diffusion of computer technology in K-12 schools, this study high-

lights how their findings are also applicable to higher education institutions, specifically

related to LMSs. This key implication is particularly essential as higher education insti-

tutions currently find themselves at a tipping point regarding the implementation of

LMSs to support online learning with their students as a result of COVID-19. Second,

as social capital within any institution is a cost-free, readily available resource accessible

in the form of its existing faculty, it represents foundational element institutions that

should consider in organizational plans regarding the implementation of an innovation.

Third, with the engagement of the right champions, change agents, and early adopters,

an institution can execute a successful adoption process and potentially accelerate it

past traditional barriers. As Frank et al. (2004) highlighted, these change agents within

the social fabric and network of the institution will be essential for the exchange of col-

legial ideas. They will help drive the diffusion process through best practices and shar-

ing as well as modeling the successful use of the innovation. Fourth, with online

learning on the rise globally and LMSs critical to the delivery of this medium of educa-

tion, this comparative case study offers vital insight into a variety of essential factors re-

quiring consideration regarding LMS adoption in higher education institutions.

Although specific variables will vary from institution to institution, Rogers’ (2003) diffu-

sion of innovations theory, as well as a social capital infused theoretical model of diffu-

sion maintained by Frank et al. (2004), describes a successful pathway for LMS

adoption which will face the least resistance while also effectively facilitating the

process, providing a roadmap for strategic consideration for global institutions.

Abbreviations
LMS: Learning management system; LMSs: Learning management systems

Acknowledgements
Not applicable.

Author’s contributions
BB contributed the entire article and is the sole author. The author read and approved the final manuscript.

Boland Journal of Innovation and Entrepreneurship            (2020) 9:27 Page 13 of 15



Authors’ information
BB received his doctorate from Johns Hopkins University School of Education, focusing on Educational Technology
and Instructional Design, where he mentored under the advisement of Dr. Stephen Pape, the Director of the Johns
Hopkins Doctoral Program. His research specifically focused on exploring modalities of online learning as well as
professional development and communities of practice in China to help educators to use technology to support the
development of twenty-first century skills in students. His areas of expertise include, but are not limited to, online edu-
cation and learning, educational content and product development, educational technology, professional develop-
ment, twenty-first century skills, creative design, and educational leadership.
He left Etonkids Educational Group in June 2019, where he worked for the past 8 years. He served as the Vice
President of Research and Development at its online subgroup Kids Academy, where he managed a team of 50 team
members in six teams: International R&D, Chinese R&D, Creative Design (including graphic design, film, illustration, and
UI design), Business Development, R&D Project Management, and Online Professional Learning Lab. He also was the
Senior Director of Research and Development in the main group, supporting all the organization’s nationwide schools
and over 2500 staff.
He currently works as Director of the XJTLU Learning Mall at Xi’an Jiaotong-Liverpool University (XJTLU) Entrepreneur
College (Taicang). The Learning Mall is an innovation and entrepreneurial research and development hub, as well as a
project and partner center. It promotes the concept of life-long learning for the Taicang community, aiming to inte-
grate both offline resources (e.g., learning and teaching activities occurring face-to-face in a physical space) and online
resources developed by the university, industry schools, and external partners and facilitators as educational products.

Funding
There were no sources of funding for this article. It was completed while the author was a graduate student as part of
the Johns Hopkins University doctoral program and revised during independent, free-time while Director of the Learn-
ing Mall at Xi’an Jiaotong-Liverpool University (XJTLU) Entrepreneur College (Taicang).

Availability of data and materials
All data generated or analyzed during this study are included in this published article as well as based upon publicly
available data in the three referenced, peer-reviewed studies (Benson & Palaskas, 2006; Samarawickrema & Stacey,
2007; Walker & Lindner, 2015).

Competing interests
The author declares that he has no competing interests.

Received: 25 April 2020 Accepted: 2 November 2020

References
Arpaci, I. (2017). The role of self-efficacy in predicting use of distance education tools and learning management systems.

Turkish Online Journal of Distance Education, 18(1), 52–62. https://doi.org/10.17718/tojde.285715.
Ashley, S. R. (2009). Innovation diffusion: Implications for evaluation. Knowledge utilization, diffusion, implementation, transfer,

and translation: Implications for evaluation, 124, 35–45. https://doi.org/10.1002/ev.312.
Bailey, G. D. (1993). Wanted: A road map for understanding Integrated Learning Systems. In G. D. Bailey (Ed.), Computer-based

integrated learning systems, (pp. 3–9). Englewood Cliffs, NJ: Educational Technology Publications.
Bartlett, L., & Vavrus, T. (2017). Comparative case studies: An innovative approach. Nordic Journal of Comparative and

International Education (NJCIE), 1(1), 5–17. https://doi.org/10.7577/njcie.1929.
Benson, R., & Palaskas, F. (2006). Introducing a new learning management system: An institutional case study. Australasian

Journal of Educational Technology, 22, 548–567. https://doi.org/10.14742/ajet.1285.
Bertsche, F. (2017). Blackboard Catalyst 2017 award goes to Monash College. Retrieved from https://www.monashcollege.edu.

au/about-us/news/blackboard-catalyst-2017-award-goes-to-monash-college
Beyersdorf, E. (2017). Academic adoption of technology-enhanced blended learning in the Faculty of Arts, Monash University.

Retrieved from Retrieved from https://experience.blackboard.com/TLC-ANZ/session/academic-adoption-technology-
enhanced-blended-learning-faculty-arts-monash-university/

Black, E. W., Beck, D., Dawson, K., Jinks, S., & DiPietro, M. (2007). Considering implementation and use in the adoption of an
LMS in online and blended learning environments. TechTrends, 51(2), 35–53. https://doi.org/10.1007/s11528-007-0024-x.

Blackboard. (2016). A seamless proctoring experience for students. Retrieved from https://www.blackboard.com.
Blackboard. (2018). About blackboard. Retrieved from https://www.blackboard.com/about-us/index.html
Brooks, D. C. (2015). ECAR study of faculty and information technology, 2016. Louisville, CO: EDUCAUSE. Retrieved from

Retrieved from http://www.educause.edu/ecar.
Bryson, J., & Patton, M. (2010). Analyzing and engaging stakeholders. In J. Wholey, H. Hatry, & K. Newcomer (Eds.), Handbook

of practical program evaluation, (pp. 30–54). San Francisco, CA: Jossey-Bass.
Bryson, J. M. (2004). What to do when stakeholders matter. Public Management Review, 6, 21–53. https://doi.org/10.1080/

14719030410001675722.
Center for Educational Innovation (n.d.). Trends and the future of learning management systems (LMSs) in higher education: A

literature review and summary report from the center for educational innovation. Buffalo, NY: University at Buffalo.
Chan, S. C. H., & Ngai, E. W. T. (2012). Electronic learning systems in Hong Kong business organizations: A study of early and

late adopters. Journal of Education for Business, 87(3), 170–177. https://doi.org/10.1080/08832323.2011.586005.
Coleman, J. S. (1988). Social capital in the creation of human capital. American Journal of Sociology, 94, S95–S120. https://doi.

org/10.1086/228943.
Corbin, J., & Strauss, A. (Eds.) (2008). Basics of qualitative research: Techniques and procedures for developing grounded theory.

Thousand Oaks, CA: Sage.

Boland Journal of Innovation and Entrepreneurship            (2020) 9:27 Page 14 of 15

https://doi.org/10.17718/tojde.285715
https://doi.org/10.1002/ev.312
https://doi.org/10.7577/njcie.1929
https://doi.org/10.14742/ajet.1285
https://www.monashcollege.edu.au/about-us/news/blackboard-catalyst-2017-award-goes-to-monash-college
https://www.monashcollege.edu.au/about-us/news/blackboard-catalyst-2017-award-goes-to-monash-college
https://experience.blackboard.com/TLC-ANZ/session/academic-adoption-technology-enhanced-blended-learning-faculty-arts-monash-university/
https://experience.blackboard.com/TLC-ANZ/session/academic-adoption-technology-enhanced-blended-learning-faculty-arts-monash-university/
https://doi.org/10.1007/s11528-007-0024-x
https://www.blackboard.com
https://www.blackboard.com/about-us/index.html
http://www.educause.edu/ecar
https://doi.org/10.1080/14719030410001675722
https://doi.org/10.1080/14719030410001675722
https://doi.org/10.1080/08832323.2011.586005
https://doi.org/10.1086/228943
https://doi.org/10.1086/228943


Dahlstrom, E., Brooks, D. C., & Bischel, J. (2014). The current ecosystem of learning management systems in higher education:
Student, faculty, and IT perspectives. Louisville, CO: EDUCAUSE. doi:https://doi.org/10.13140/RG.2.1.3751.600

Dobre, I. (2015). Learning management systems for higher education - An overview of available options for higher education
organizations. Procedia-Social and Behavioral Sciences, 180, 313–320. https://doi.org/10.1016/j.sbspro.2015.02.122.

Fındık-Coşkunçay, D., Alkış, N., & Özkan-Yıldırım, S. (2018). A structural model for students’ adoption of learning management
systems: An empirical investigation in the higher education context. Educational Technology & Society, 21(2), 13–27
Retrieved from https://www.j-ets.net/.

Flanagin, A. (2000). Social pressures on organizational website adoption. Human Communication Research, 26, 618–646.
https://doi.org/10.1111/j.1468-2958.2000.tb00771.x.

Frank, K. A., Zhao, Y., & Borman, K. (2004). Social capital and the diffusion of innovations within organizations: The case of
computer technology in schools. Sociology of Education, 77, 148–171. https://doi.org/10.1177/003804070407700203.

Gilhooly, K. (2001). Making e-learning effective. Computerworld, 35(29), 52–53 Retrieved from https://www.computerworld.
com/.

Glaser, B., & Strauss, A. (1967). The discovery of grounded theory. London, England: Weidenfield & Nicolson.
Han, I., & Han, S. (2014). Adoption of the mobile campus in a cyber university. The International Review of Research in Open

and Distributed Learning, 15, 237–256. https://doi.org/10.19173/irrodl.v15i6.1950.
Lang, L., & Pirani, J. A. (2014). The learning management system evolution: A CDS spotlight report. Louisville, CO: EDUCAUSE

Retrieved from http://www.educause.edu/ecar.
Liao, H.-A. (2005). Communication technology, student learning, and diffusion of innovation. College Quarterly, 8(2) Retrieved

from http://collegequarterly.ca/.
Lin, N. (2001). Social capital: A theory of social structure and action. New York: Cambridge University Press.
Liu, N. Y. (2005). Internet and e-commerce adoption by the Taiwan semiconductor industry. Industrial Management & Data

Systems, 105, 476–490. https://doi.org/10.1108/02635570510592370.
Lwoga, E. T. (2014). Critical success factors for adoption of web-based learning management systems in Tanzania.

International Journal of Education and Development using Information and Communication Technology, 10(1), 4–21
Retrieved from http://ijedict.dec.uwi.edu/.

Mkhize, P., Mtsweni, E. S., & Buthelezi, P. (2016). Diffusion of innovations approach to the evaluation of learning management
system usage in an open distance learning institution. The International Review of Research in Open and Distributed
Learning, 17, 295–312. https://doi.org/10.19173/irrodl.v17i3.2191.

Monett, D., & Elkina, M. (2015) E-Learning adoption in a higher education setting: An empirical study. Retrieved from http://
eacea.ec.europa.eu

Rhode, J., Richter, S., Gowen, P., Miller, T., & Wills, C. (2017). Understanding faculty use of the learning management system.
Online Learning, 21(3), 68–86. https://doi.org/10.24059/olj.v%vi%i.1217.

Rogers, E. M. (2003). Diffusion of innovations, (5th ed., ). New York, NY: Free Press.
Rucker, R., & Downey, S. (2016). Faculty technology usage resulting from institutional migration to a new learning

management system. Online Journal of Distance Learning Administration, 19(1), 1–8 Retrieved from https://www.westga.
edu/~distance/ojdla/.

Samarawickrema, G., & Stacey, E. (2007). Adopting web-based learning and teaching: A case study in higher education.
Distance Education, 28, 313–333. https://doi.org/10.1080/01587910701611344.

Sanga, M. W. (2016). An analysis of technological issues emanating from faculty transition to a new learning management
system. Quarterly Review of Distance Education, 17(1), 11–21 Retrieved from https://www.aect.org/.

Santos, E. (2017). Texas A&M University: In the digital era, students and teachers learn together. In E-Learn Magazine Retrieved
from https://elearnmagazine.com/elearn-together/.

Surry, D. W. (1997). Diffusion theory and instructional technology. Paper presented at the Annual Conference of the
Association for Educational Communications and Technology (AECT), Albuquerque, NM. Retrieved from http://www2.gsu.
edu/~wwwitr/docs/diffusion/

Walker, D., & Lindner, J. (2015). Characteristics of a large-scale LMS: A case study of Texas A&M University. Journal of
Technologies in Knowledge Sharing, 11(3), 1–8. https://doi.org/10.18848/2381-9235/cgp/v11i03/56483.

Watson, W. R., & Watson, S. L. (2007). An argument for clarity: What are learning management systems, what are they not,
and what should they become? TechTrends, 51(2), 28–34. https://doi.org/10.1007/s11528-007-0023-y.

Wichadee, S. (2015). Factors related to faculty members’ attitude and adoption of a learning management system. The Turkish
Online Journal of Educational Technology, 14(4), 53–61 Retrieved from http://www.tojet.net/.

Woolcock, M. (1998). Social capital and economic development: Towards a theoretical synthesis and policy framework. Theory
and Society, 27, 151–208. https://doi.org/10.1023/a:1006884930135.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Boland Journal of Innovation and Entrepreneurship            (2020) 9:27 Page 15 of 15

https://doi.org/10.13140/RG.2.1.3751.600
https://doi.org/10.1016/j.sbspro.2015.02.122
https://www.j-ets.net/
https://doi.org/10.1111/j.1468-2958.2000.tb00771.x
https://doi.org/10.1177/003804070407700203
https://www.computerworld.com/
https://www.computerworld.com/
https://doi.org/10.19173/irrodl.v15i6.1950
http://www.educause.edu/ecar
http://collegequarterly.ca/
https://doi.org/10.1108/02635570510592370
http://ijedict.dec.uwi.edu/
https://doi.org/10.19173/irrodl.v17i3.2191
http://eacea.ec.europa.eu
http://eacea.ec.europa.eu
https://doi.org/10.24059/olj.v%vi%i.1217
https://www.westga.edu/%7edistance/ojdla/
https://www.westga.edu/%7edistance/ojdla/
https://doi.org/10.1080/01587910701611344
https://www.aect.org/
https://elearnmagazine.com/elearn-together/
http://www2.gsu.edu/%7ewwwitr/docs/diffusion/
http://www2.gsu.edu/%7ewwwitr/docs/diffusion/
https://doi.org/10.18848/2381-9235/cgp/v11i03/56483
https://doi.org/10.1007/s11528-007-0023-y
http://www.tojet.net/
https://doi.org/10.1023/a:1006884930135

	Abstract
	Introduction
	What are LMSs, and why are they used?
	Theoretical framework

	Method
	Case selection
	Data collection and coding

	Result and discussion
	Motivation to adopt
	Decision to adopt
	Adopter categories
	Implications of the adoption process
	Adoption process of LMSs

	Conclusion
	Abbreviations
	Acknowledgements
	Author’s contributions
	Authors’ information
	Funding
	Availability of data and materials
	Competing interests
	References
	Publisher’s Note

