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ABSTRACT 
 

REID CARTER PROCTOR 
AN EXPLORATION OF INSTITUTIONAL DRIVERS OF TECHNOLOGY 
ENHANCED LEARNING ADOPTION BY FACULTY AT COLLEGES OF 
PHARMACY 
Under the direction of J. KEVIN JENKINS, Ed.D. 
 
 

The growing availability of technology-based tools and methods to support 

learning have challenged traditional norms at institutions of higher education.  Colleges 

and schools of pharmacy in the United States operate under the expectation of delivering 

degree programs via contemporary and evidenced based instructional methods.  The 

purpose of this study was to identify and explore factors that may influence the adoption 

of technology-enhanced learning (TEL) at colleges and schools of pharmacy, as 

perceived by faculty.  Leaders at colleges of pharmacy may use the information obtained 

from this study to better support the adoption of TEL at their institutions. 

A quantitative and exploratory survey design was used in this study.  An 

instrument designed to identify the most important drivers affecting TEL adoption in the 

perceptions of pharmacy faculty was developed for this study.  The study findings are 

based on 504 usable survey responses from pharmacy faculty members whose emails 

were obtained from the American Association of Colleges of Pharmacy.  The survey was 

distributed through the Qualtrics online survey system in November and December of 

2017. 
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Five categories of items influencing adoption of TEL in the perceptions of 

pharmacy faculty were identified.  These categories include (a) support, (b) leadership 

and expectations, (c) funding and compensation, (d) technical reliability and availability, 

and (e) awareness.  Items related to technical infrastructure (technical reliability, 

availability, and support) were consistently of highest importance to pharmacy faculty in 

regards to TEL adoption.  Beyond items related to technical infrastructure, the sharing of 

TEL implementation success from colleagues was of greatest influence. 

 The results of this study point towards a variety of avenues for future research.  

These include conducting a similar study focused on specific instructional methods 

supported by TEL, conducting a qualitative study to explore the same research questions, 

and an examination of why females as compared to males consistently rated items of 

potential influence higher. 
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CHAPTER 1 

INTRODUCTION 

The incorporation of digital technology into traditional teaching methodologies is 

increasingly evident as a critical strategy for improving learning outcomes (Charlesworth 

& Sarrasin, 2016; Flavin, 2016).  Increasingly available to higher education faculty is a 

wide range of technology-based tools and methods that have the potential to enhance and 

revolutionize traditional learning environments (DiVall et al., 2013).  The efficacy of 

technology-enhanced learning (TEL) is dependent upon the advocacy and sanction of 

leadership at institutions of higher education to facilitate faculty adoption (Garrison & 

Vaughan, 2013).  The focus of this study was to explore factors that impact faculty 

adoption of TEL at colleges and schools of pharmacy.   

 The growth of technology-enhanced learning over the past decade has multiple 

implications for higher education (Kirkwood & Price, 2014; Tynan, Ryan, Hinton, & 

Mills, 2012).  Gregory and Lodge (2015) asserted,  

The range of activities involved in TEL can encompass the basic implementation 

of a learning management system (LMS), to individual activities that utilize a 

specific technology, to flexible course delivery with whole online course offerings 

through distance education and massive open online courses and everything in 

between.  (p. 210) 
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When utilized properly, TEL has resulted in improved student achievement (Bliuc, Ellis, 

Goodyear, & Piggott, 2011; Ilic, Hart, Fiddes, Misso, & Villanueva, 2013; Pierce & Fox, 

2012; Seery & Donnelly, 2012; Talley & Scherer, 2013; Tune, Sturek, & Basile, 2013).  

Technology can enhance the learning process through ready access to information, 

increased collaboration, and student engagement (Johnson, Smith, Willis, Levine, & 

Haywood, 2011).  An array of tools and techniques are employed to deliver TEL.  These 

include the following: classroom capture systems, learning management systems, student 

response systems, podcasting, desktop capture software, and computerized testing 

(DiVall et al., 2013).   

Although technological tools and methods are now readily available in the higher 

education context, adoption of such tools by faculty to support teaching and learning 

remains slow and incomplete.  A recent report produced by the EDUCAUSE Center for 

Analysis and Research revealed that 99% of faculty survey respondents (n=13, 276) have 

access to a learning management system (LMS) to support their teaching activities 

(Dahlstrom, Brooks, Grajek, & Reeves, 2015).  Despite this widespread access, only 61% 

of faculty survey respondents use the most basic functions of the LMS to deliver 

information to students.  An even smaller portion of the faculty survey respondents (44%) 

surpassed basic application of the LMS to encourage deeper student interaction with 

course content (Dahlstrom et al., 2015). 

In a similar study, DiVall et al. (2013) examined technology use at six U.S. 

colleges of pharmacy.  Thirty-six percent of faculty survey participants reported that they 

did not use a learning management system to support their teaching.  All six of the 
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colleges reported the availability of an audience response system and online testing tools, 

but over 60% of faculty surveyed reported that they did not use these systems to support 

instruction (DiVall et al., 2013).  Tools to support TEL are available as never before, but 

progress remains slow in regards to faculty adoption and optimal usage of such tools. 

Despite the advances in TEL, traditional large group lecture continues to be the 

primary instructional approach used within health sciences education (McLaughlin, 

Gharkholonarehe, Khanova, Deyo, & Rodgers, 2015).  Accordingly, this study sought to 

explore factors that influence whether faculty at colleges of pharmacy adopt TEL, as well 

as provide information regarding how institutions’ decisions regarding TEL impact 

faculty adoption.  On a secondary level, the researcher took into account the variation in 

characteristics of potential faculty adopters because, as Rogers (2003) asserted, those 

adopting an innovation, such as TEL, have distinct qualities necessary to address.   

Problem Statement 

In his research regarding the diffusion of innovations within various social 

systems, Rogers (2003) identified a universal problem: “Getting a new idea adopted, even 

when it has obvious advantages, is difficult.  Many innovations require a lengthy period 

of many years from the time when they become available to the time when they are 

widely adopted” (p. 1).  This is a dilemma that all organizations face as innovations arise 

that have the potential to improve what they do (Rogers, 2003).  The proposed study 

examined the following problem: Despite the documented benefits of TEL (Bliuc et al., 

2011; Ilic et al., 2013; Pierce & Fox, 2012; Seery & Donnelly, 2012; Talley & Scherer, 

2013; Tune et al., 2013), faculty within higher education are slow to more fully adopt the 
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implementation of technology to support teaching and learning (Garrison & Vaughan, 

2013; Green, Alejandro, & Brown, 2009; Pan et al., 2012).  This particularly holds true in 

health professions education.  McLaughlin et al. (2015) observed that medical, nursing, 

and pharmacy schools have faced challenges to better prepare their students to meet the 

evolving health care needs of society.  McLaughlin et al. (2015) also emphasized that 

little has changed in the way that education is structured and delivered to aspiring health 

professionals, since lectures continue to prevail in the vast majority of classrooms across 

the country.  Students are treated as receptacles of information rather than being 

developed into active learners (Pierce & Fox, 2012). 

Research Questions 

The first research question was as follows:  

1. What are the most important institutional drivers influencing adoption of 

TEL as perceived by faculty at colleges of pharmacy?   

This question generated the following subquestions: 

a. What are the most important institutional drivers influencing adoption 

of TEL for the innovators?  

b. What are the most important institutional drivers influencing adoption 

of TEL for the early adopters? 

c. What are the most important institutional drivers influencing adoption 

of TEL for the early majority? 

d. What are the most important institutional drivers influencing adoption 

of TEL for the late majority? 



5 

 

e. What are the most important institutional drivers influencing adoption 

of TEL for the laggards? 

The second research question was: 

2. How are the respondents’ adopter category, age, gender, rank, and department 

related to items that may influence TEL adoption? 

Theoretical Framework 

This study utilized Everett Roger’s (2003) diffusion of innovations theory as the 

theoretical framework.  Diffusion of innovations is a theory that seeks to explain how, 

why, and at what rate new ideas are adopted (Rogers, 2003).  Diffusion is “the process in 

which an innovation is communicated through certain channels over time among the 

members of a social system” (Rogers, 2003, p. 5).  Rogers elaborated, “It is a special type 

of communication, in that the messages are concerned with new ideas.”  Regarding 

diffusion, Porter and Graham (2015) summarized by saying, “As the innovation is 

communicated, social system participants choose whether to adopt it” (p. 3).  Rogers 

(2003) further described diffusion as “a kind of social change, defined as the process by 

which alteration occurs in the structure and function of a social system.  When new ideas 

are invented, diffused, and adopted or rejected, leading to certain consequences, social 

change occurs” (p. 6).  For the proposed study, TEL is the innovation and colleges of 

pharmacy are the social systems whose faculty are potential adopters of this innovation. 

Rogers (2003) categorized innovation adopters within a range of five categories: 

innovators, early adopters, early majority, late majority, and laggards.  On one end of the 

spectrum are those who most rapidly adopt an innovation, the innovators.  On the other 
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end of the spectrum are those who are most resistant to the adoption of an innovation, the 

laggards.  In multiple studies, Rogers (2003) observed that innovation adopters fall into 

the five categories following a normal distribution with the early majority and late 

majority containing the largest number of adopters.  Rogers (2003) posited that each 

category of adopters has its unique qualities and needs in terms of what factors impact the 

adoption of an innovation.   

Significance of the Study 

This study sought to identify institutional factors that influence adoption of TEL 

as perceived by faculty at colleges of pharmacy.  It also more specifically sought to 

identify the unique needs for each category of innovation adopters (Rogers, 2003).  Each 

category of adopters has their unique needs that should be addressed to facilitate wider 

adoption of an innovation (Rogers, 2003).  A list of recommendations that may be of use 

to leadership at colleges of pharmacy seeking to facilitate the adoption of TEL by their 

faculty developed from the findings. 

In some small measure, this study may contribute to improved preparation of 

future pharmacists who will be more able to deliver quality care to their patients.  

Kaufman (2008), strategic planning expert, asserted, “It is to our mutual advantage for 

everyone to make decisions that result in consequences that will add measurable value to 

our individual and collective well-being” (p. 9).  Kaufman perceived this as a basis for 

ethical decision-making.  It is ethical for leadership at colleges of pharmacy to support 

faculty in reasonably using every available tool to provide high quality learning to the 

students they serve.  This may contribute to our individual and collective well-being as 
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future patients are better served.  Furthermore, the primary accrediting body for colleges 

of pharmacy, the Accreditation Council for Pharmacy Education (ACPE), requires that 

pharmacy faculty “effectively use contemporary educational techniques to promote 

student learning” (ACPE, 2016, p. 14).     

Procedures 

This study utilized a nonexperimental quantitative design.  Perceptions of 

pharmacy faculty regarding factors that influence TEL adoption were collected via an 

online survey instrument, followed by statistical analysis.  The target population for study 

was pharmacy faculty who were members of the American Association of Colleges of 

Pharmacy.  All such faculty received invitations to respond to the survey.  All those who 

replied with usable date constituted a convenience sample. 

The survey instrument was comprised of three sections.  The first section 

collected two different types of information: general demographic and departmental 

membership information (pharmacy practice or pharmaceutical sciences).  The second 

portion of the survey incorporated a self-reporting measure of innovativeness developed 

by Hurt, Joseph, and Cook (1977).  This self-reporting tool provides a method of 

classifying a participant into one of Roger’s (2003) adopter categories (innovators, early 

adopters, early majority, late majority, or laggards).  The third section of the survey 

allowed participants to indicate what level of influence various institutional factors, 

identified by previous researchers, have over their adoption of TEL.  This last section of 

the survey was adapted from an instrument originally developed by Graham, Woodfield, 

and Harrison (2013). 
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Using the self-reporting-of-innovativeness portion of the survey, the researcher 

assigned each participant to one of the five innovation adopter categories (Hurt et al., 

1977).  The collected data regarding factors influencing faculty TEL adoption were 

grouped and analyzed in light of the determined innovation adopter categorizations for 

each participant.  In addition, the researcher sorted and analyzed participants’ data in 

regards to age range, gender, and departmental membership.  This analysis of the data 

determined which institutional factors have the most influence in facilitating adoption of 

TEL for each subgroup of participants (five categories of innovation adopters, gender, 

departmental membership, and multiple age ranges).  In summary, the study sought to 

establish a correlation between four independent variables (see Table 1) and the level of 

influence for each institutional factor (19 in total, see Figure 1 for a sample listing).  

 
Table 1 

Independent Variables 

Independent Variables Potential Values 

Adopter Category innovator, early adopter, early majority, late majority, laggard 

Age  20-100 

Academic Rank instructor, lecturer, assistant professor, associate professor, 
assistant dean, professor, associate dean, dean 

Academic Department pharmacy practice, pharmaceutical sciences 

Gender male, female 
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Figure 1. Sample of dependent variables: Institutional factors 

 
Limitations and Delimitations 

The study presented some limitations.  The population for the study was partially 

chosen due to convenience.  This population was limited to pharmacy faculty who were 

members of a large organization.  The demographics of this organization may not parallel 

that of the entire population of pharmacy faculty nationally.  As a result, the findings are 

only generalizable to the specific population of the study—pharmacy faculty members of 

the AACP.  Another limitation was the sole data collection method of an online survey 

that collected only quantitative data.  Unlike qualitative methods, the study does not 

benefit from rich textual data (Creswell, 2013).  

significant, 

moderate, 

minor, none 

• Consideration of whether you used technology to support 

teaching activities during promotion and tenure 

determinations

significant, 

moderate, 

minor, none 

• The availability of technical support for those using 

instructional technology to enhance teaching

significant, 

moderate, 

minor, none 

• The availability of pedagogical support for those using 

instructional technology to enhance teaching

  Potential Values             Institutional Factors Impacting Faculty Adoption of TEL 

(level of influence) 
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The study also had a number of delimitations.  The population for the study 

included pharmacy faculty who were members of the AACP.  Data generated solely from 

an online survey instrument.  Data collection for the study captured only faculty 

perceptions of factors that influence TEL adoption and not actual adoption data. 

Definitions of Terms 

For the purpose of this study, the following terms are defined.   

Diffusion, according to Rogers (2003), “is the process by which an innovation is 

communicated through certain channels over time among the members of a social 

system” (p. 35).   

Innovation “is an idea, practice, or object that is perceived as new by an 

individual or other unit of adoption” (Rogers, 2003, p. 45). 

Institutional strategy refers to issues regarding the overall design of TEL such as 

definition and policies, forms of advocacy, degree of implementation, purposes for 

implementation (Graham et al., 2013).   

Institutional structure refers to issues relating to the technological, pedagogical 

and administrative framework facilitating the TEL environment such as governance, TEL 

models, scheduling and evaluation (Graham et al., 2013).   

Institutional support refers to issues relating to the manner in which an institution 

facilitates faculty implementation and maintenance of its TEL design such as technical 

support, pedagogical support and faculty incentives (Graham et al., 2013).   

Learning Management System (LMS) is “software used for delivering, tracking 

and managing training and education.  LMSs range from systems for managing 
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training/educational records to software for distributing courses over the Internet and 

offering features for online collaboration” (Mahnegar, 2012, p. 148).   

Audience Response System is a technology that allows students to respond 

electronically using a piece of equipment (i.e., laptop computer, smartphone) to questions 

that lecturers pose in class (Efstathiou & Bailey, 2012).   

Podcast is a file, audio or video, which can be recorded and delivered via the 

Internet to listeners (Williams & Bearman, 2015).   

Technology Enhanced Learning (TEL) is any educational situation where 

technology is being utilized to help people learn (Goodyear & Retalis, 2010).   

Summary 

Available to higher education faculty is a wide range of technology-based tools 

and methods that have the potential to enhance student learning (DiVall et al., 2013; 

McLaughlin et al., 2013).  The adoption of these tools by faculty in institutions of higher 

education has been slow, despite documented advantages of these tools (Dahlstrom et al., 

2015; Fathema, Shannon, & Ross, 2015).  This study explored this dynamic within the 

context of colleges of pharmacy in an effort to identify factors that influence faculty 

adoption of TEL.   

Data generated from responses by faculty at colleges of pharmacy via a survey 

instrument.  Collected survey data were analyzed to categorize participants in terms of 

their innovation adopter status.  Analysis of the survey data also attempted to identify the 

most significant factors influencing adoption of TEL as perceived by faculty.   
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The significance of this study lies in its potential to provide useful information to 

leaders at colleges of pharmacy in regards to the adoption of TEL.  The study identified 

institutional factors that influence faculty adoption of TEL.  Chapter 2 provides a review 

of literature relevant to this study.  Chapter 3 presents the methodology.  Chapter 4 

relates the findings.  Chapter 5 offers a discussion of conclusions drawn from the results, 

as well as recommendations for leaders in colleges of pharmacy to help them better 

support the adoption of TEL by faculty.  
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CHAPTER 2 

REVIEW OF THE LITERATURE 

A range of technology-based tools and methods that have the potential to enhance 

learning are available to institutions of higher education (Costello et al., 2014; DiVall et 

al., 2013).  The advantages afforded by such tools and methods are well documented.  

Despite the documented advantages of technology-enhanced learning (TEL), adoption 

among higher education faculty is slow and incomplete.  This review of the literature 

supports the primary tenets of the proposed study, which are as follows. 

• TEL provides a range of advantageous innovations. 

• Adoption of TEL among higher education faculty has been slow and incomplete. 

• There is a diversity of institutional factors that contribute to the 

acceptance/resistance of TEL. 

The following review of the literature also discusses in detail the guiding 

theoretical framework and a key component of the data collection instrument to be used 

in the proposed study.  Chapter 2 is organized into six major sections: (a) a brief history, 

(b) theoretical framework, (c) advantages of TEL, (d) organizational change, (e) faculty 

characteristics and TEL adoption, and (f) measurement of innovativeness. 

A Brief History 

In the view of some experts, the Internet as we know it came to life in 1993 in the 

form of the MOSAIC web browser (Gillies & Cailliau, 2000).  MOSAIC, developed by 
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Marc Andreesen, an undergraduate computer science student at the University of Illinois 

(Gillies & Cailliau, 2000), was the first software program that provided a user-friendly 

interface for navigating a developing network of computer servers (Campbell-Kelly & 

Garcia-Swartz, 2013).  This developing network of computer servers would first be 

dubbed the World Wide Web (WWW) (Campbell-Kelly & Garcia-Swartz, 2013).  Within 

a short time, initial efforts attempted to harness the WWW for educational purposes 

(Ibrahim & Franklin, 1995).   

By 1996, the University of British Colombia began developing the first 

proprietary learning management system (LMS) (Goldberg, Salari, & Swoboda, 1996).  

Goldberg, a faculty member in the department of Computer Science, was in the early 

stages of developing Web-CT, a user friendly and authenticating system that would allow 

instructors with little technical knowledge to develop Internet based courses and included 

such tools as timed quizzes, bulletin boards, and electronic mail.  All of these features 

were managed within the confines of a user-friendly web browser (Goldberg et al., 1996).  

Not long after the inception of Web-CT, Blackboard Inc. was founded in 1997 

with a similar goal of harnessing the Internet to support education (Pollack, 2003).  By 

1998, Blackboard Inc. had released the first version of its learning management system.  

In 2003, a professor at Duquesne University, Thomas Pollack, identified a number of 

advantageous tools and functions provided by the Blackboard LMS and other similar 

systems.  Figure 2 displays examples of these tools and their functions (Pollack, 2003). 
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Figure 2. Blackboard LMS tools and their function 
 
 
Pollack (2003) observed that an LMS “can be used as a vehicle to deliver a course 

online or as a supplement to the learning process for a traditional face to face course” (p. 

225).  By comparing Pollack’s (2003) inventory of the key components of an LMS with 

more recent descriptions of similar systems (Borboa, Joseph, Spake, & Yazdanparast, 

2014; Chou & Chou, 2011), it is apparent that the core functions of an LMS have been in 

existence for over 14 years.  In 2014, Dahlstrom and Bichsel reported that 99% of higher 

education institutions reported using an LMS.  More recently, Dahlstrom, Brooks, 

Grajek, and Reeves (2015) reported that only 44% of higher education faculty utilized the 

more advanced functions of the LMS beyond the basic distribution of information.  This 

slow adoption of the more advanced applications of the LMS to teaching and learning 
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further confirm Rogers’s (2003) assertion of the difficulty of realizing the adoption of a 

new idea in a timely manner, despite its benefits. 

 Theoretical Framework: Diffusion of Innovations 

The process of adopting an innovation has been studied for many years (Sahin, 

2006).  In 1962, having reviewed over 400 research studies regarding innovation 

adoption, Rogers (2003) published in a summary of his findings.  Rogers’s (2003) book, 

Diffusion of Innovations, is now in its fifth edition, most recently published in 2003.  

Diffusion is “the process in which an innovation is communicated thorough certain 

channels over time among the members of a social system” (Rogers, 2003, p. 5).  

Application of Rogers’s (2003) diffusion of innovations (DOI) model has occurred in a 

wide range of disciplines (i.e., education, technology, and business) as a framework to 

support research (Blumberg, 2016; Hixon, Buckenmeyer, Barczyk, Feldman, & 

Zamojski, 2012; Keesee & Shepard, 2011; Martin, Parker, & Allred, 2013; Sahin, 2006).  

Rogers’s (2003) DOI model served as the theoretical framework for this study and the 

lens through which to view and examine the research problem.  The following sections 

describe the main components in the DOI model. 

Four Main Components in the Diffusion of Innovations 

This section offers a discussion of the four main components in the diffusion of 

innovations model.  These components are innovation, communication channels, time, 

and social system.  The definitions of each derive from Rogers (2003), with elaboration 

or supporting discussion of their use offered by later researchers. 
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Innovation.  Rogers (2003) offered the following description of an innovation: 

“An innovation is an idea, practice, or project that is perceived as new by an individual or 

other unit of adoption” (p. 12).  The innovation may have been created long ago, but if an 

individual perceives it as new to them, then in that regard, it is still an innovation in 

relationship to them.  TEL can be seen as a collection of innovations.  The innovation 

may be a specific tool, such as a learning management system (Keesee & Shepard, 2011) 

or an approach to instruction such as blended learning (Porter & Graham, 2015). 

Communication channels.  Rogers (2003) described communication as “a process 

in which participants create and share information with one another in order to reach a 

mutual understanding” (p. 5).  This communication includes the transfer of messages 

between sources; these sources can be individuals or institutions (Rogers, 2003).  A 

channel is the method by which a message is transferred from a source to a receiver 

(Rogers, 2003).   

In the context of engineering education, Borrego, Froyd, and Hall (2010) 

discussed various examples as to how an instructional innovation may be communicated 

in an academic community.  These may include word of mouth, conference presentations, 

presentations on campus, and journal articles (Borrego et al., 2010).  Diffusion is a 

specific kind of communication that includes three components: an innovation; two 

individuals or other units of adoption; and a communication channel (Rogers, 2003).  

Time.  The time it takes for an individual (or other unit of adoption) to travel from 

an initial state of having knowledge of an innovation to a state of full adoption is a key 

element in Rogers’s (2003) DOI model.  Porter and Graham (2015) conducted a study in 
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which they asked the study participants how long it took them to adopt various 

innovations that support blended learning, such as podcasting.  With this information, 

Porter and Graham (2015) were able to categorize the adopters into one of five categories 

outlined by Rogers (2003), discussed in further detail later on in this chapter.  

Social system.  Rogers (2003) defined the social system as “a set of interrelated 

units engaged in joint problem solving to accomplish a common goal” (p. 23) and 

contended that the nature of a social system influences an individual’s level of 

innovativeness.  In their research that examined the adoption of innovative teaching 

methods by engineering faculty, Lund and Stains (2015) observed that the social system 

within an academic department can have a significant impact on whether the members 

move forward in the adoption process.  Other researchers have made similar conclusions 

as well in the academic domains of biology, physics, and other STEM fields (Andrews & 

Lemons, 2015; Henderson, Dancy, & Niewiadomska-Bugaj, 2012).   

Innovation-Decision Process 

 Rogers (2003) described the process by which an innovation adopter goes from a 

state of initial knowledge to full adoption as a linear progression through various stages.  

This innovation-decision process consists of five stages: (1) knowledge, (2) persuasion, 

(3) decision, (4) implementation, and (5) confirmation.  A potential adopter may choose 

to opt out of the process at any point in the five stages (Henderson et al., 2012).  Figure 3 

depicts a graphical representation of this process.   
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Figure 3. Five stages of innovation-decision process 

 
Knowledge stage.  In the first stage, an individual becomes aware of the existence 

of an innovation and begins to acquire additional information (Rogers, 2003).  Rogers 

(2003) defined three types of knowledge in this stage:  

1. Awareness-knowledge: Initial knowing of the innovation’s existence 

2. How-to-knowledge: Knowing how to use the innovation correctly. 

3. Principles-knowledge: How and why an innovation works. 

Persuasion stage.  During this phase, the individual develops a positive or 

negative view of the innovation (Rogers, 2003).  While the knowledge stage involves 

mainly cognition, the persuasion stage centers mainly on feelings and emotions.  Social 

reinforcements from colleagues and other peers play a large role as opinions regarding an 

innovation are formed (Rogers, 2003).  In their qualitative study with faculty in the 

biological sciences, Andrews and Lemons (2015) observed that both the support of 

colleagues and viewing how students respond to innovative teaching methods play 

significant roles in the formation of opinions. 

Decision stage.  In this phase, the individual chooses to adopt or reject an 

innovation (Rogers, 2003).  Adoption is defined as “the full use of an innovation as the 

best course of action available” (Rogers, 2003, p. 177) and rejection refers to “not to 

adopt an innovation” (p. 177).  Rogers (2003) delineated two types of rejections: active 

and passive.  Active rejection happens when a potential adopter uses an innovation in 
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some measure on a trial basis and then decides to not adopt it.  Passive rejection occurs 

when a non-adoption decision is made with not attempt to try out the innovation. 

Implementation stage.  This stage involves application of the innovation into 

practice (Rogers, 2003).  This stage is not without its challenges.  With newness, “some 

degree of uncertainty is involved in diffusion” (Rogers, 2003, p.  6).   At this point, the 

adopter may need various types of support to decrease the degree of uncertainty (Rogers, 

2003).  Rogers (2003) also noted that reinvention occurs during this stage.  Adopters 

modifies the innovation to meet their needs better in some form. 

Confirmation stage.  In the confirmation stage, the individual seeks further 

support for his or her decision to implement an innovation (Rogers, 2003).  As with any 

point in the process, the individual can choose to reject the innovation, but in this stage, 

the individual is more inclined to gravitate towards messages that confirm the decision to 

adopt (Rogers, 2003).  If rejection does occur at this stage, it generally take one of two 

forms.  The individual rejects the innovation for what he or she perceives to be a better 

innovation, or he or she simply stops implementing the innovation due to a lack of 

expected performance (Rogers, 2003). 

Attributes of Innovations 

Rogers (2003) observed five general attributes of innovations that affect the rate 

of adoption.  These attributes include: (a) relative advantage, (b) compatibility, (c) 

complexity (d) trial-ability, and (e) observability.  Rogers (2003) asserted that the 

individual’s perceptions of these characteristics could be used to predict how quickly he 
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or she might adopt an innovation.  The following sections provide a description of each 

of these attributes. 

Relative advantage.  Rogers (2003) described the attribute of relative advantage as 

the measure to which an innovation is perceived to be superior to the idea, tool, or 

method that it is replacing.  An example of this has been how multiple researchers have 

observed the relative advantage provided by the use of student response systems to 

support the teaching of large classes (Borrego et al., 2010; Ludvigsen, Krumsvik, & 

Furnes, 2015; Vicens & Caspersen, 2014).  Integrating the use of a student response 

system in teaching large classes replaces more traditional lecture methods to support 

greater student engagement (Vicens & Caspersen, 2014).  

Compatibility.  Rogers (2003) defined compatibility as “the degree to which an 

innovation is perceived as consistent with the existing values, past experiences, and needs 

of potential adopters” (p. 15).  In Blumberg’s (2016) study of the adoption of learning-

centered approaches, she observed that it is a barrier for instructors if they are unable to 

see how a particular instructional method fits with their teaching style.  She 

recommended that faculty development initiatives include a component that addresses the 

issues of compatibility between an instructor’s teaching philosophy and an innovative 

instructional method (Blumberg, 2016).  In their study of the innovation of web-

conferencing systems to support teaching, Martin and colleagues (2013) found that many 

of their faculty-study-participants felt that the Wimba virtual classroom product was very 

compatible with their teaching practices, hence promoting adoption.  The Wimba system 

allowed for some common classroom teaching practices to be employed over the Internet, 
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thus, “faculty are able to call on students, get responses from them immediately, and also 

do group activities with them” (Martin et al., 2013, p. 135).  

Complexity.  Rogers (2003) described complexity as “the degree to which an 

innovation is perceived as relatively difficult to understand and use” (p. 15). Unlike other 

attributes Rogers discusses, complexity is negatively correlated with rate of adoption. 

Increasing levels of complexity result in slower rates of adoption (Rogers, 2003). 

Trial-Ability.  Rogers (2003) defined trial-ability as “the degree to which an 

innovation may be experimented with on a limited basis” (p. 16).  Rogers (2003) 

observed that the more an innovation is tried, the faster it is adopted.  Due to its intricate 

nature, team-based-learning is difficult to implement on any type of trial basis; hence; it 

may be slow to be adopted due to its low trial-ability (Freeman, 2012).  In contrast, 

Vicens and Caspersen (2014) observed in their study that student-response-system 

software was easily made available to faculty to allow them to try out the system and, as 

a result, promote quicker adoption. 

Observability.  Rogers (2003) described observability as “the degree to which the 

results of an innovation are visible to others” (p. 16).  Freeman (2012) observed that, in 

the case of an innovative instructional approach like team-based learning, observability is 

low due to the closed-door nature of classroom teaching.  To raise the observability of 

such an innovation Freeman (2012) highlighted options, such as as faculty led seminars, 

research reports, and showcasing results by department heads.   

Observability can also be viewed in the context of an instructor quickly seeing 

results of an instructional innovation during a trial period.  Vicens and Caspersen (2014) 
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noted that a student response system can have a high level of observability.  Student 

response systems allow the instructor to quickly see feedback regarding student 

understanding (Vicens & Caspersen, 2014).  

Adopter Categories 

After conducting numerous studies, Rogers (2003) identified five categories of 

adopters and described them as “the classifications of members of a social system on the 

basis of innovativeness” (p. 22).  The categories include innovators, early adopters, early 

majority, late majority, and laggards.   

Rogers (2003) plotted a normal distribution of the adopters.  The innovators—

those who quickly adopt an innovation—reside on one end of the spectrum.  The 

laggards—those who are against adoption to the greatest degree—reside at the other end 

of the spectrum.  The early and late majority constitute the greatest percentage of 

adopters. 

Rogers (2003) concluded that each category of adopters possessed distinctive 

needs and qualities in regards to the variables influencing their adoption tendency. 

After studying the contributions of multiple researchers (Geoghegan, 1994; Moore, 2002; 

Rogers, 2003; Thackray, Good, & Howland, 2010), Porter and Graham (2015) compiled 

a table outlining the primary characteristics of each category of adopters.  Table 2 

displays these characteristics. 
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Table 2 

Characteristics of Rogers’s Five Categories of Innovation Adopters 

 

Category Characteristics 

Innovators  They are the very first to adopt a new innovation. 
 They represent approximately 2.5% of the adopters. 
 They aggressively pursue new technology products and may make a 

purchase simply to explore a technology’s features. 
  They have substantial technical expertise and maintain connections with 

sources of innovations. 

Early Adopters  They are next to adopt new innovations. 
 They represent approximately 13.5% of adopters. 
 They have a level of technical expertise and investigate new technologies; 

however, they adopt innovations with greater discretion than innovators. 
  Because of their discretion, early adopters serve as examples and opinion 

leaders for others contemplating adoption. 

Early Majority  They adopt at varying times after the early adopters but before the average 
adopters. 

 They represent approximately 34% of adopters. 
  They are fairly comfortable with technology, but they only adopt a new 

innovation when they have compelling evidence of its value and solid 
recommendations from other adopters. 

Late Majority  They adopt innovations after the early majority. 
 They represents approximately 34% of adopters. 
 They are typically less comfortable with technology than the early majority 

and require support. 
  They adopt an innovation only when peer pressure and necessity compel it. 

Laggards  They are the last to adopt an innovation. 
 They represent approximately 16% of adopters. 
  They express aversion to technology and resist adopting new innovations 

even after necessity prompts adoption. 

Note. Reprinted with permission from “Institutional Drivers and Barriers to Faculty 
Adoption of Blended learning in Higher Education,” by W. W. Porter & C. R. Graham, 
2015, British Journal of Educational Technology, p. 4. Copyright 2015 by John Wiley & 
Sons, Inc. 
 
Summary of Diffusion of Innovations Theory 

The diffusion of innovations theory provides a lens that helps explore how, why, 

and at what rate an innovation spreads within a social system (Rogers, 2003).  Rogers 
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(2003) described an innovation as a tool, system, or idea that is perceived as new by an 

individual or other unit of adoption.  The adoption of an innovation is a process.  There 

are multiple factors that influence whether a person chooses to adopt.  This study used the 

diffusion of innovations theory as the theoretical lens to examine the research problem. 

Technology Enhanced Learning Defined 

TEL is an inclusive term that encompasses the application of digital technologies 

to support teaching and learning.  Kirkwood and Price (2014) simply defined TEL as "the 

application of information and communication technologies to teaching and learning” (p. 

2).  Similarly, Thanaraj and Williams (2016) defined TEL as “the use of learning 

technology to make learning more effective” (p. 60).  Goodyear and Retalis (2010) 

referred to TEL as “all those circumstances where technology plays a significant role in 

making learning more effective, efficient or enjoyable” (p. 8).   

Advantages of Technology Enhanced Learning 

Rogers (2003) asserted that the strongest predictor of the rate of adoption of an 

innovation is its relative advantage.  The advantages afforded by TEL are diverse and 

numerous in the literature.  Three prevalent themes in the pharmacy education literature 

regarding TEL include learning management systems, video podcasting, and blended 

learning.  The following discussion summarizes findings from the literature in regards to 

the advantages afforded by TEL in the context of the three mentioned themes derived 

from the pharmacy education literature. 

 

 



26 

 

Learning Management Systems 

 The literature documents extensively the advantages of implementing the primary 

tools embedded within a learning management system to support teaching and learning in 

higher education.  Some of the key LMS functions discussed in the literature include 

computerized quizzes and the delivery of instructional content.  The following sections 

provide a summary of these two key LMS functions and their associated benefits to 

instruction. 

 Quizzes.  Online quizzes delivered through an LMS have proven advantageous to 

instructors and students in multiple disciplines (Borboa et al., 2014; Chou & Chou, 2011; 

Nutan & Demps, 2014; Seery & Donnelly, 2012).  The quiz function within an LMS has 

shown to be useful in both face-to-face and asynchronous contexts (DiVall et al., 2014; 

Nutan & Demps, 2014; Seery & Donnelly, 2012).  Nutan and Demps (2014) conducted a 

study to evaluate the effectiveness of using quizzes delivered via the Web-CT LMS to 

support the mastering of pharmaceutical calculations problems.  This approach was a 

replacement for in-class practice quizzes delivered via a paper and pencil Scantron 

system (Nutan & Demps, 2014).  The LMS-delivered quizzes included formative 

feedback for each calculations problem.  The instructor made the quizzes available online 

for students to work on them outside of class time.  Students were able to work on the 

practice quizzes for a block of time, save their progress, and return to a quiz later on and 

continue working.  Once a due date had passed, the students were able to see a score for 

each question and view detailed feedback for each problem.  This approach, which aligns 

well with concepts regarding formative assessment, coincided with higher examination 
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scores and very positive feedback from the students (Nutan & Demps, 2014).  These 

online quiz activities allow a student to perform a type of self-assessment.  The activity 

provides a method for the students to assess their own understanding of a subject and 

make needed adjustments accordingly (DiVall et al., 2014).  

 Distribution of instructional content.  Among the many uses of learning 

management systems is the practice of posting instructor developed video content, 

sometime referred to as podcasts or vodcasts, for student access and review(Garrison, 

Baia, Canning, & Strang, 2015; He, Swenson, & Lents, 2012; Pierce & Fox, 2012; 

Woodruff, Jensen, Loeffler, & Avery, 2014).  At times this method is used to support a 

flipped classroom approach where more traditional lecture content is delivered via videos 

posted within the LMS, freeing up class time for more engaging learning activities (Koo 

et al., 2016; Wong, Ip, Lopes, & Rajagopalan, 2014; Woodruff et al., 2014).  Using the 

Blackboard LMS as the central online platform, Koo and colleagues (2016) conducted a 

case study on the conversion of a more traditionally delivered pharmacy course to a 

flipped classroom approach.  The Blackboard LMS served as a host for instructional 

videos created by the course faculty, as well as platform to deliver self-assessment 

questions that complemented the instructional videos.  The course director was also able 

to monitor user activity with tools provided by the LMS and contact students who did not 

complete online modules by specified deadlines (Koo et al., 2016).  In this case and 

others, the LMS was an essential system that made possible an innovative instructional 

approach.  The next section continues the discussion of the impact of video podcast on 

teaching and learning in higher education. 
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Video Podcasting 

The impact of Internet delivered instructional video content would be difficult to 

overstate in a discussion regarding technology enhanced learning.  The rise of YouTube 

and the expansion of high speed Internet access has made the implementation of video 

podcasts to support education a growing reality (Kay, 2012a).  Video podcasts, as defined 

by Kay (2012b), are “audio-visual files that are distributed in a digital format through the 

Internet using personal computers or mobile devices” (p. 98).  Three themes regarding 

the implementation of video podcasts to support learning identified in the literature 

include learner control, tailored instruction, and cognitive load theory.  The following 

sections present a discussion of each of these three themes.  

Learner control.  Instructor created (or selected) video podcasts have been shown 

to allow a significant degree of learner control, resulting in improved student outcomes 

(Cotta, Shah, Almgren, Macías-Moriarity, & Mody, 2016; Kay & Kletskin, 2012; 

McLaughlin et al., 2014; Mooring, Mitchell, & Burrows, 2016; Pan et al., 2012; 

Richards-Babb, Curtis, Smith, & Xu, 2014; Woodruff et al., 2014).  Video podcasts 

delivered online, coupled with the prevalence of mobile computing devices, permit the 

learner to have choice and flexibility regarding the time and place they access the 

instructional content, no longer limited to face-to-face class time (Richards-Babb et al., 

2014; Sargent, Borthick, & Lederberg, 2011).  The start-stop-rewind functionality of 

video podcasts is a key advantage cited in numerous studies (Camiel et al., 2016; 

McLaughlin et al., 2014; Mooring et al., 2016; Pan et al., 2012; Motycka, Onge, & 

Williams, 2013).  This functionality allows students to digest information at their own 
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pace in contrast to sitting through a traditional lecture where the expectation is that all 

students will process information at a similar rate (Kay & Kletskin, 2012; Koo et al., 

2016; Mooring et al., 2016; Richards-Babb et al., 2014; Woodruff et al., 2014).   

Woodruff and colleagues (2014) conducted a study that examined the impact of 

video podcasts in the form of advanced screencasting on student learning in the context 

of a pharmacy pathophysiology and therapeutics course.  Woodruff et al. (2014) defined 

advanced screencasting “as the incorporation of digital recording, narration, interactivity, 

and metrics into an e-lecture format” (p. 1).  In this particular case, advanced 

screencasting generally consisted of narrated PowerPoint slides with embedded 

assessment questions.  The data generated from the embedded assessment activities were 

automatically fed into the LMS for instructor review; the students were able to start, stop, 

and rewind as much as they desired (Woodruff et al., 2014).  From previous iterations of 

the course, the instructor was able to identify particularly challenging portions of content, 

hence, the creation and implementation of the advanced screencasts that targeted these 

more challenging portions of material.  The instructor required the students to view and 

complete the screencasts on their own in preparation for face-to-face class time.  The 

instructor, in part, sought to leverage the learner-control afforded by the advanced screen-

casts to promote student learning.  After implementation of this innovative instructional 

approach, it was documented that the course “test scores improved significantly and 

students’ perceptions of the learning method were favorable” (Woodruff et al., 2014, p. 

1). 
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Tailored instruction.  The creation of video podcasts by instructors to support 

learning is often viewed in the literature as the tailoring of an instructional resource to 

meet the needs of the learners (Camiel et al., 2016; Pan et al., 2012; Richards-Babb et al., 

2014; Sargent et al., 2011; Woodruff et al., 2014).  Video podcasts are tailored to the 

needs of the students by virtue of the flexibility they afford in terms of availability and 

learner control.  Furthermore, modern technology allows flexibility on the part of 

instructors to create instructional content that targets specific areas of need (Camiel et al., 

2016; Pan et al., 2012; Richards-Babb et al., 2014; Sargent et al., 2011; Woodruff et al., 

2014).   

As previously discussed, Woodruff and colleagues (2014) examined a case where 

an instructor, after having identified particularly challenging portions of course content, 

accordingly created video podcasts for the students to help them prepare for class time in 

which those more challenging topics were to be covered.  Similarly, Richards-Babb and 

colleagues (2014) examined the use of video podcasts created by an instructor to help 

students prepare for upcoming exams in a general chemistry course.  In this case, the 

instructor wanted to provide a substitute to students attending an in-person exam review 

session to help them prepare for an upcoming test.  With the use of a tablet computer that 

included a touchscreen, microphone, and electronic stylus, the instructor created multiple 

problem solving videos (PSV).  Each PSV modeled the thinking process and steps needed 

to arrive at an appropriate answer (Richards-Babb et al., 2014).  The study reported high 

usage of the videos, and students ranked the PSVs ahead of the textbook and in-person 

exam review sessions in terms of perceived usefulness.  Collected feedback from students 



31 

 

indicated that they—with the use of the PSVs—were able to (a) watch a video when 

stumped, (b) watch the videos for expanded explanations, (c) fast-forward to the video’s 

end to obtain the correct answer to a practice question, and, as needed, (d) watch a video 

to find where their procedure or conceptual understanding was flawed  (Richards-Babb et 

al., 2014).  The PSVs proved to be a noteworthy example of how an instructor could 

provide a tailored instructional resource through the creation of video podcasts. 

Cognitive Load Theory.  Studies have shown that the appropriate use of video 

podcasts is able to address learning issues discussed in the context of cognitive load 

theory (CLT) (Kay & Kletskin, 2012; Mooring et al., 2016; Sargent et al., 2011; Seery & 

Donnelly, 2012).  A key element of CLT is that the working memory can only process a 

limited amount of information at any one time (Cook, 2006; Sweller, 1994).  “The 

working memory is used to temporarily store new information to interact with the long-

term memory in order to learn or perform cognitive tasks” (Mooring et al., 2016, p. 

1973).  A key implication of CLT is that if the working memory is overwhelmed with too 

much information, the learner’s ability to process new information is greatly impaired 

(Kirschner, 2002).  Thus, CLT provides a rational for providing instructional resources 

that reduce cognitive load. 

Building on the work of Sirhan, Gray, Johnstone, and Reid (1999), Seery and 

Donnelly (2012) conducted a study to examine the impact of using video podcasts as a 

prelecture resource to reduce cognitive load for students studying chemistry.  In the case 

examined by Seery and Donnelly (2012), the basic premise was that if an appropriate 

video podcast, with only a limited amount of essential information, could be provided to 
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the students before a lecture, they would be less likely to have their working memory 

overloaded during in-class lecture.   

The course instructor prepared and posted, via the institution’s learning 

management system, 10 prelecture resources that primarily consisted of narrated slides, 

along with an embedded self-assessment.  The data generated from the embedded self-

assessment activities fed automatically into the learning management system and the 

students received results immediately upon completion.  The implementation of the 

prelecture resources, in the form of video podcasts, correlated with improved student 

exam performance, particularly for those students who had less chemistry-related 

knowledge before the start of the course (Seery & Donnelly, 2012).  This case study 

highlighted the benefit provided by both video podcasts and a learning management 

system to support learning in a higher education context. 

Blended Learning 

A primary application of TEL discussed in the literature is blended learning 

(Baepler, Walker, & Driessen, 2014; Brown, 2016; McLaughlin et al., 2014; Pierce & 

Fox, 2012; Roehl, Reddy, & Shannon, 2013; Schindel, Hughes, & Sadowski, 2013).  

Schindel and colleagues (2013) described blended learning (BL) as “the thoughtful fusion 

of face-to-face instruction with online learning” (p. 1).  McLaughlin et al. (2015) 

contended that BL is “a learner-centered approach that integrates traditional face-to-face 

learning with a computer-mediated learning environment” (p. 1).  Some of the 

instructional technology tools and methods used to support BL include student response 

systems, learning management systems, podcasting, lecture recording systems, and 
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computerized testing (Monaghan et al., 2011).  BL is often discussed in the context of a 

flipped classroom approach to instruction (McLaughlin et al., 2014; Persky & Dupuis, 

2014; Pierce & Fox, 2012; Rotellar & Cain, 2016).  The flipped classroom (FC) is a 

particular form of BL with the focus placed on transferring traditional lecture content 

outside of class, allowing face-to-face class time to be more devoted to engaging learning 

activities (Fautch, 2015; O’Flaherty & Phillips, 2015; Tune, Sturek, & Basile, 2013).  

Research from a range of disciplines has shown that BL supports greater flexibility for 

instructors and students, implementation of research-based instructional methods, greater 

student-instructor interaction, and improved learning outcomes (Carbonell, Dailey-

Hebert, & Gijselaers, 2013; Hughes, Waldrop, & Chang, 2016; Schindel et al.,  2013; 

Stockwell, Stockwell, Cennamo, & Jiang, 2015). 

Pierce and Fox (2012) asserted, “The challenge for educators in every discipline 

is for them to transition from being dispensers of facts to being architects of learning 

activities” (p. 1).  They identified the challenge of instructors in higher education 

transitioning from lecture-heavy methods of teaching to alternative methods of 

instruction that facilitate students engaged in active learning.  BL through a FC approach 

allows instructors the flexibility to become “architects of learning activities (Pierce & 

Fox, 2012, p. 1).”  Traditional lecture content can now be delivered in a digital format 

(Rotellar & Cain, 2016).  This may take the form of repurposed live lecture recordings, 

simple audio recordings, narrated PowerPoint presentations, and other forms of 

instructor-made-videos (O’Flaherty & Phillips, 2015; Pierce & Fox, 2012; Woodruff et 

al., 2014).  This digitally formatted content is most often delivered via the Internet 
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through an institution’s LMS outside of face-to-face class time Tune et al., 2013; 

Woodruff et al., 2014).  When some or all of the traditional content is delivered in this 

fashion, an instructor has the flexibility to choose from a number of research-based 

instructional methods (Gleason et al., 2011; Hess et al., 2016; McLaughlin et al., 2013; 

Ofstad & Brunner, 2013).  The next section provides a discussion of two research-based 

instructional methods delivered in the context of blended learning.  These methods 

include formative assessment and team-based learning. 

Formative assessment.  To ensure an optimal learning environment, instructors 

must utilize some type of formative assessment (DiVall et al., 2014).  Formative 

assessment is learner assessment that occurs at various points in the learning process 

before a unit of instruction is completed (Bloom, 1968).  It provides feedback and allows 

for correction at different stages in the learning process (Bloom, 1968).  Computerized 

student response systems and online learning management systems, among other tools 

often supports and delivers formative assessment (Ludvigsen et al., 2015; Miller, Schell, 

Ho, Lukoff, & Mazur, 2015).  Instructors are able to gather assessment data quickly from 

students via these electronic systems, view a summary of the collected data, and then 

provide correction and additional guidance to students as needed.   

A much-researched example of formative assessment in the literature is peer 

instruction (Miller et al., 2015; Zhang, Ding, & Mazur, 2017).  Peer instruction is a form 

of instructional delivery often conducted in a TEL environment in the context of a BL 

model.  Peer instruction, originally developed by Harvard physics professor, Eric Mazur 

(Lasry, Mazur, & Watkins, 2008), allows an instructor to pose conceptual questions to 
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the class and electronically collect their responses.  If the students score below a 

particular threshold of accuracy on a posed question, the instructor permits them to 

discuss the question with a classmate(s) and eventually resubmit their answer.  The 

instructor provides additional guidance and clarification as needed in this process.  Not 

only can the instructor assess students via an electronic system, but students also 

experience some self-assessment as they discuss the conceptual questions with peers in 

class (Miller et al., 2015).  The ongoing implementation of formative assessment 

activities benefits the students, faculty, and the institution as a whole (DiVall et al., 

2014). 

Team-Based learning.  Team-based learning (TBL) is a form of active learning 

used in health professions programs such as medicine and pharmacy (Michaelsen, 

Parmelee, McMahon, & Levine, 2007).  TBL includes three phases (Allen et al., 2013): 

1. Students prepare before class in the form of reading materials or viewing 

recorded content. 

2. Class begins with students completing individual and team readiness 

assessment activities. 

3. Students work in teams to apply course content to real world problems.   

Allen and colleagues (2013) emphasized, “TBL is a strategy that facilitates active 

learning in a large-group setting using limited faculty resources” (p. 1) and addresses the 

challenge of implementing active learning for large classes (Ferreri & O’Connor, 2013).  

TEL elements, such as student response systems, LMS’s, and podcasting technology, 

often support TBL.  The FC/BL format allows students to complete prep work for TBL at 
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home and be ready to engage in the process once in class (Allen et al., 2013; Franklin, 

Marowsky, De Leo, Normann, & Black, 2016).  Studies in both pharmacy and medical 

education have shown improved student outcomes following the implementation of TBL 

(Ferreri & O’Connor, 2013; Koles, Stolfi, Borges, Nelson, & Parmalee, 2010).  

BL in the pharmacy education literature.  TEL, in the form of BL, has been shown 

to correlate with positive student learning outcomes in multiple disciplines (Pierce & 

Fox, 2012; Tune et al., 2013).  An examination of pharmacy education in particular 

reveals that since 2010, a total of 21 research articles between the American Journal of 

Pharmacy Education (AJPE) and the Currents in Pharmacy Teaching and Learning 

journal (CPTL) have been published that assess a BL approach to instruction in the 

context of required pharmacy course work.  A majority (16) of the studies report 

improved exam scores in conjunction with BL.  It is important to note that three of the 

five studies that did not show improved exam scores explicitly indicated that the students 

were not held accountable for completing preparatory work for class.  The literature 

weighs heavily in favor of keeping students accountable for out of class work in the 

delivery of a blended model of instruction (Rotellar & Cain, 2016; Seery, 2012).  The 

pharmacy education literature indicates other benefits beyond improved exam scores that 

correlate with BL, such as increased capacity for self-directed learning and greater 

critical thinking skills (Pierce & Fox, 2012; Rotellar & Cain, 2016). 

Organizational Change 

Over a decade ago, leaders in higher education were already facing challenges to 

adapt their institutions to harness the growing advantages afforded by new technologies 
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(Garrison & Vaughan, 2013; Pollack, 2003).  Bringing about organizational change to 

harness the advantages of TEL within institutions of higher education has proven to be 

challenging (Marshall, 2010).  Garrison and Vaughan (2013) asserted, “Higher education 

institutions are notorious resistors of change” (p. 24).  This dilemma further supports 

Rogers’s (2003) comment regarding the difficulty of innovation adoption.  The following 

sections present a discussion of four themes identified in the literature regarding 

organizational change and TEL adoption within higher education: (1) organizational 

resistance to change, (2) health professions education and TEL adoption, (3) leadership 

and TEL adoption, and (4) institutional factors impacting faculty adoption of TEL. 

Organizational Resistance to Change 

Few things in life strike individuals more strongly than the knowledge that change 

is coming (Lane, 2007).  Some changes such as the acquisition of a new car or an 

anticipated vacation cause positive excitement, but “dramatic change in one’s daily habits 

and patterns is always stressful and threatening” (Lane, 2007, p. 85).  Resistance to 

change is a natural and expected reaction (Zell, 2003).  Zell (2003) likened resistance to 

change by individuals and organizations to the process a terminally ill patient goes 

through as they approach death.  Similar to a dying patient, an individual enduring 

significant change passes through the stages of denial, anger, bargaining, depression, and 

finally acceptance.  Institutions of higher education, due to their unique qualities, are 

particularly resistant to change.  A key theme identified in the literature regarding this 

pervasive quality within higher education institution is the concept of loosely coupled 

systems.  The following sections discuss this theme and two associated subthemes. 
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Universities as loosely coupled systems.  For some time, experts and researchers 

have described institutions of higher education as loosely coupled systems (Boyce, 2003; 

Dornfeld, Gilmore, Hirschhorn, & Kelly, 2013; Orton & Weick, 1990; Weick, 1976).  

Drawing on the work of Weick (1976), Kezar and Lester (2009) asserted, “An institution 

with loose coupling is characterized by decentralized systems and processes, limited 

coordination among units, greater structural differentiation, limited connections between 

people, and specialization and redundancy of work and functions” (p. 27).  Within a 

loosely coupled system, subunits have high autonomy relative to the larger system in 

which they are a part (Dornfeld et al., 2013; Orton & Weick, 1990).  Dornfeld and 

colleagues (2013), in regards to such a system, stated, “Actions in one part of the system 

can have little or no effect in another” (p. 2).  In regards to organizational change, this 

quality of loose coupling within institutions of higher education contributes to change-

resistance in two notable ways: (1) lack of collaboration between units and (2) faculty 

autonomy. 

Lack of collaboration between units.  Collaboration between units within higher 

education institutions is a key element of any successful change process (Barnett, 2011; 

Garrison & Vaughan, 2013; Oliver & Hyun, 2011).  Garrison and Vaughn (2013) 

examined the change process one institution went through in regards to blended learning 

adoption.  The key collaborators in the process included administrators, faculty, and 

information technology personnel.  After achieving a measure of success, a change in 

administrative leadership occurred.  The new leadership had other priorities and, 

consequently, the blended learning adoption effort lost momentum.  Sustaining change 



39 

 

within a loosely coupled system is difficult (Boyce, 2003).  Committed leadership that 

promotes collaboration and greater coupling is necessary (Boyce, 2003; Garrison & 

Vaughan, 2013).  

Similarly, Oliver and Hyun (2011) performed a case study that examined a 

curriculum reform process at one institution.  They identified administrators, faculty, and 

academic departments as being the system units that needed to collaborate to achieve 

successful reform.  Lack of trust between faculty and administrators provided a barrier to 

overcome, and faculty loyalty to their respective departments caused challenges to 

collaboration.  Loosely coupled systems struggle to succeed in large-scale change efforts 

partly due to competing loyalties and weak links between key elements (Dornfeld et al., 

2013). 

Faculty autonomy.  Within the loosely coupled system of a university, the faculty 

operates with a significant amount of autonomy (Kezar, 2001).  Zell (2003) categorized 

higher education institutions as a professional bureaucracy, a key element of which is 

faculty autonomy.  Zell (2003) contrasted professional bureaucracies, such as universities 

and hospitals, with an automobile assembly plant.  The CEO of the automobile plant can 

initiate new strategies and procedures, and the subordinates have little say in the matter.  

In a professional bureaucracy, organizational change heavily depends upon the 

professionals (i.e., faculty) to agree to undergo change (Zell, 2003).  Zell (2003) asserted,  

Convincing professionals such as doctors, lawyers, and professors to make 

fundamental changes in their work practices is difficult because typically they 

have invested huge amounts of time and resources into their careers and are 
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guided by entrenched beliefs and values established during years of indoctrination 

and training.  (p. 74) 

A case study performed by Akmal and Miller (2003) illustrates this dynamic well.  

They examined the curriculum change process, initiated due to changing state 

requirements, implemented within a university program designed to prepare K-12 

teachers.  Faculty required change how and what they taught were often resistant.  They 

asserted that their academic freedom was being infringed upon and that they—and not the 

state—should determine instructional content (Akmal & Miller, 2003).  Zell (2003) 

emphasized that professionals, such as university faculty, are often passionate about their 

work and consider it more of a “calling” than a job.  They are often accustomed to 

working in democratic environments that allow them to have a say in organizational 

change efforts (Zell, 2003).  

Health Professions Education and TEL Adoption 

Costello et al. (2014) asserted, “Information and communication technology 

(ICT) education is an essential element in instructional programs for healthcare 

professionals today” (p. 3).  Costello et al. (2014) added, “Gaps exist within ICT 

education and the use of technology in education varies within and across health 

professions” (p. 3).  Costello et al. (2014) noted three potential barriers to various forms 

of TEL: 

• Technological tools are not adopted by education programs because they are 

viewed as too costly or as inefficient. 
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• Educators have different skill levels in the use of technology to enhance 

student learning through ICT. 

• Students and educators have varied perceptions, attitudes, and levels of 

motivation regarding the acquisition and use of ICT.  (p. 3) 

McDonald et al. (2014) identified time as a key challenge when implementing 

blended learning.  They cautioned, “Consideration must be given to addressing the time it 

takes faculty to redesign and deliver online, blended, and enhanced courses, which serves 

as a reason for objections to adopting technological innovations in teaching” (p. 11). 

Regarding the implementation of TEL in the context of pharmacy education, 

Monaghan et al. (2011) asserted, “Pharmacy faculty members should ultimately drive the 

development and adoption of such technologies” (p. 1).  Monaghan et al. (2011) further 

contended, “An overall awareness [by faculty] of the instructional technologies being 

used at other institutions is necessary for them to make informed decisions” (p. 87).  

Faculty need to participate in the strategic planning to facilitate the implementation of 

TEL (Carbonell et al., 2013).  Carbonell and colleagues (2013)  concluded that when 

properly motivated and empowered, faculty-driven implementation of TEL leads to three 

significant outcomes: “Firstly, the development of blended learning programs which 

match the needs of faculty and learner, secondly, incentives for new task forces to solve 

institutional bottlenecks which only faculty could have discovered and thirdly, new 

knowledge for the institutes” (p. 29). 

McDonald et al. (2014) noted, “Increasing numbers of healthcare education 

programs are adopting web-based and blended approaches in response to the need to 
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reduce cost and promote increased flexibility and learner-centered instruction” (p. 2).  

They then asserted, “Yet prior to adopting new models of learning delivery, institutions 

must address the needs of faculty who will be designing and delivering learning in new 

and perhaps initially challenging ways” (McDonald et al., 2014, p. 2).  They outlined two 

key elements that should be in place to promote faculty adoption. 

• Professional development, faculty may need to develop new technical and 

pedagogical skills appropriate to the blended format. 

• Faculty will require technical support as they redesign existing courses, seek 

to manage new online learning environments, and address questions from 

students adjusting to a new learning model (McDonald et al., 2014, p. 2) 

Leadership and TEL 

For any change process to occur, strong leadership must be part of the equation 

(Kotter, 1996).  Garrison and Vaughan (2013) maintained that, in regards to TEL 

adoption, “the key element to institutional change is strong leadership” (p. 25).  In light 

of the various obstacles to change at a university, they also contended “that the bottom 

line is that significant change is dependent upon collaborative leadership who can provide 

a clear vision, specific action plans, teaching recognition, and the resources to make this 

happen” (Garrison & Vaughan, 2013, p. 26). 

In regards to implementing technological change at the university level, Marshall 

(2010) claimed, “In the absence of strong leadership, technologies are simply used as 

vehicles to enable changes that are already intended or which reinforce the current 

identity” (p. 179).  Without leadership, technology will not lead to true innovation by 



43 

 

itself.  He eventually concluded, “Strong leadership, aware of the dynamics and culture of 

their organization, is vital, enabling creation of systems for change and providing the 

resources needed to enact new ideas, but even with leadership change can be challenging 

for universities” (Marshall, 2010, p. 183).  

Graham, Woodfield, and Harrison (2013) categorized institutional factors 

affecting faculty adoption of blended learning (BL) into three categories: 

1. Strategy: Institutional purpose, advocacy, and how BL is defined by the 

institution. 

2. Structure: Technical infrastructure—hardware, software, and online systems, as 

well as organizational infrastructure.  This includes evaluation and professional 

development. 

3. Support: Pedagogical and technical support.  This also includes support in the 

form of time and financial resources to facilitate BL development and 

implementation.  (p. 7) 

Porter and Graham (2015) applied this framework to BL adoption at a private university.  

They concluded that each of these categories is an area that leadership can strategically 

influence to better support faculty in the adoption of BL.  They saw that TEL adoption 

was not an issue to be addressed one faculty member at a time, but an organizational 

issue that requires strategic leadership.  Leadership must be able to identify what 

institutional factors impact faculty adoption and use this knowledge to encourage desired 

organizational change (Porter & Graham, 2015).  The following section discusses 

specific factors that influence faculty adoption of TEL. 
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Institutional Factors Impacting Faculty Resistance and Acceptance of TEL  

A review of the literature reveals a diversity of institutional factors that impact 

TEL adoption.  In the identification of institutional factors that impact faculty adoption in 

the literature, five themes emerged.  These themes include strategy, support, resource 

availability, awareness, and culture. 

Strategy.  For TEL adoption to take hold, it must be driven in some part by 

institutional strategy (Buchanan, Sainter, & Saunders, 2013).  TEL adoption must be 

supported by strategic planning efforts on the part of institutional leaders (Mirriahi, 

Alonzo, McIntyre, Kligyte, & Fox, 2015).  Institutional strategy must take into account 

the competing values of teaching, research, and other faculty responsibilities (Watty, 

McKay, & Ngo, 2016). 

Support.  Faculty need ready access to technical support as they use various 

hardware and software systems (Buchanan et al., 2013; Fathema, Shannon, & Ross, 

2015).  In the process of developing TEL, faculty members need pedagogical support as 

well (Fathema et al., 2015; Keese & Shepard, 2011).  A diversity of support in the form 

of professional development and training is necessary to properly prepare faculty to 

deliver TEL (Buchanan et al., 2013; Fathema et al., 2015; Kazley et al., 2013; Keese & 

Shepard, 2011; King & Boyatt, 2015; Mirriahi et al., 2015; Watty et al., 2016).  

Resource availability.  Faculty must have the right hardware, software, and other 

resources to effectively implement TEL (Buchanan et al., 2013; Martin et al., 2013).  A 

reliable technical infrastructure and software systems that are properly maintained are 

essential to promote faculty adoption of TEL (Fathema et al., 2015; Keese & Shepard, 
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2011).  Available funding is at times necessary to support innovations in TEL (Watty et 

al., 2016). 

Awareness.  Faculty will more likely experiment with and use TEL tools and 

methods if they have knowledge of their availability and capabilities (Buchanan et al., 

2013; Fathema et al., 2015; Kazley et al., 2013; Watty et al., 2016).  Gaining knowledge 

of how other faculty and colleagues have successfully implemented TEL can be 

instrumental in the adoption process (King & Boyatt, 2015; Martin et al., 2013).  

Knowledge of positive results, particularly empirical evidence, is key in promoting 

adoption of TEL (Buchanan et al., 2013; Fathema et al., 2015; Kazley et al., 2013; 

Keesee & Shepard, 2011; Lewis, Fretwell, Ryan, & Parham, 2013; Martin et al., 2013). 

Culture.  Leadership should support and encourage a culture of experimentation 

and risk taking in regards to instructional practices (Buchanan et al., 2013; Keesee & 

Shepard, 2011).  Expectations of departmental leadership to implement TEL provide 

great motivation for some instructors (Lewis et al., 2013).  Attitudes and skills of faculty/ 

colleagues in regards to TEL are influential as well (King & Boyatt, 2015).  

Table 3 displays a compilation of institutional factors identified in the literature 

that have been show to influence faculty adoption of TEL.  The factors have been 

grouped by the previously identified categories, and the listing of factors are incorporated 

into a data collection instrument for this study.  The table also shows a mapping to an 

element within Rogers’s (2003) diffusion of innovations theory, discussed later.  
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Table 3 

Institutional Factors that Impact Faculty Adoption of TEL 

Institutional Factor Category DOI Element Citation(s) 

The availability of evaluation 
data on the effectiveness of using 
technology to enhance teaching 

awareness 
relative 
advantage 

Fathema, Shannon, & Ross, 
2015; Martin, Parker, & 
Allred, 2013 

Whether other faculty members 
share their success with using 
technology to enhance teaching 

awareness observability 
Keesee & Shepard, 2011; 
Martin, Parker, & Allred, 
2013 

Consideration of whether you 
used technology to support 
teaching activities during 
promotion and tenure 
determinations 

culture social system 
Lewis, Fretwell, Ryan, & 
Parham, 2013 

Whether department leadership 
encourages technology to 
enhance teaching 

culture social system 
Lewis, Fretwell, Ryan, & 
Parham, 2013 

Whether institutional 
administrators encourage using 
technology to enhance teaching 

culture social system 
Lewis, Fretwell, Ryan, & 
Parham, 2013 

Financial stipends for those who 
commit to use various 
instructional technology tools to 
support their teaching activities 

resource 
availability 

relative 
advantage 

Martin, Parker, & Allred, 
2013 

The ability to quickly access and 
work with various instructional 
technology systems (technical 
infrastructure) 

resource 
availability 

trial-ability, 
complexity 

Fathema, Shannon, & Ross, 
2015 

Temporary course load 
reductions for those who commit 
to use various instructional 
technology tools to support their 
teaching activities 

strategy social system 
Kazley et al., 2013; Watty, 
McKay, & Ngo, 2016 

Whether the institution’s reason 
for promoting technology 
integration aligns with your own 

strategy compatibility 
Mirriahi, Alonzo, McIntyre, 
Kligyte, & Fox, 2015 
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 Table 3 (continued) 

Institutional Factor Category DOI Element Citation(s) 

Whether the institution’s reason 
for promoting technology 
integration aligns with your own 

strategy compatibility 
Mirriahi, Alonzo, McIntyre, 
Kligyte, & Fox, 2015 

Whether your institution 
identifies policies and guidelines 
regarding placing course 
materials online (e.g., 
administrators publishing 
examples of different ways to 
appropriately combine face-to-
face and online instruction) 

strategy social system 
Mirriahi, Alonzo, McIntyre, 
Kligyte, & Fox, 2015 

The availability of one-on-one 
professional 
development/training for those 
using instructional technology to 
enhance teaching 

support complexity 
Keesee & Shepard, 2011; 
Mirriahi, Alonzo, McIntyre, 
Kligyte, & Fox, 2015 

The availability of online 
professional 
development/training for those 
using technology to enhance 
teaching 

support complexity 
Kazley et al., 2013; Keesee 
& Shepard, 2011 

The availability of pedagogical 
support for those using 
instructional technology to 
enhance teaching 

support trial-ability 
Fathema, Shannon, & Ross, 
2015; Keesee & Shepard, 
2011 

The availability of professional 
development/training presented 
in a face-to-face group setting for 
those using technology to 
enhance teaching 

support complexity 
Fathema, Shannon, & Ross, 
2015; Watty, McKay, & 
Ngo, 2016 

The availability of technical 
support for those using 
instructional technology to 
enhance teaching 

support complexity 
Buchanan, Sainter, & 
Saunders, 2013; Fathema, 
Shannon, & Ross, 2015 
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Faculty Characteristics and TEL Adoption 

Multiple studies have investigated the relationship between individual 

characteristics (i.e., gender and age) and an individual’s decision to adopt an innovation 

(Morris & Venkatesh, 2000; Morris, Venkatesh, & Ackerman, 2005; Yuen & Ma, 2002).  

Some of these studies have focused on faculty in higher education and included such 

characteristics as departmental membership and academic rank in the analysis (Lund & 

Stains, 2015; Pearce, 2008; Pereira & Wahi, 2016).  Those tasked with helping faculty in 

higher education adopt technology based innovations may benefit from a greater 

understanding of the interplay between individual characteristics and innovation adoption 

decisions (Lewis et al., 2013; Pearce, 2008; Pereira & Wahi, 2016).  The following 

sections provide a discussion of how age, gender, departmental membership, and 

academic rank have been explored in relationship to an individual’s decision to adopt an 

innovation. 

Age and Gender 

Morris and Venkatesh (2000) examined the decision of workers to adopt a 

technological innovation.  They specifically compared the technology adoption behavior 

of older works to younger workers.  They observed that younger workers technology 

usage decisions were more strongly influenced by an evaluation of the cost and benefits 

of a particular tool.  Older workers were more strongly influenced by perceived social 

pressure as well as perceived ease of use of the technology (Morris & Venkatesh, 2000).  

Building on their previous work, Morris and Venkatesh included gender along with age 

as a characteristic to be explored in relationship to technology adoption as they studied 
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the process of 342 workers being introduced to a new software application (Morris et al., 

2005).  They observed that motivations to use the new software application were notably 

different between genders for older workers.  With increasing age, men are particularly 

more motivated by the level of perceived effectiveness of the technology, while women 

are more balanced by multiple factors when deciding to use a technology tool.  They also 

observed that differences by gender in terms of technology adoption decisions lessened 

with decreasing age (Morris et al., 2005). 

Specifically looking at business faculty adoption of instructional technology, 

Lewis and colleagues (2013) noted that women are more likely to be influenced by social 

influence from people they perceive to be important as compared to men.  In the same 

study, Lewis and colleagues (2013) observed that male faculty weighed performance 

expectancy and effort expectancy more heavily than females.  Zhou and Xu (2007) 

conducted a study of technology adoption at a large Canadian university and found that 

similar to Lewis et al. (2013), female faculty are more motivated by social pressures than 

male faculty.  They do not want to “fall behind” their fellow faculty.  They also 

concluded that males are more confident that computer technology can help improve their 

teaching (Zhou & Xu, 2007).  An additional finding from their study was that women 

have a greater desire for a variety of instructional support services.  The women in the 

study placed a greater level of importance on formal training courses, workshops, and 

colleague mentoring as compared to the men (Zhou & Xu, 2007).   
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Departmental Membership 

Orji (2010) studied technology acceptance by students from a range of academic 

disciplines and observed that association with a particular academic discipline was 

predictive of a user’s decision to adopt a technology tool.  Orji (2010) concluded that 

academic discipline is an important moderating factor influencing technology adoption.  

Pearce (2008) also explored the relationship between the adoption by faculty of various 

technologies and academic departmental membership and observed a significant 

relationship between departmental membership and type of technology adopted.  Pearce 

(2008) concluded that the values and norms shared by members of an academic discipline 

can have a significant impact on a faculty member’s decision to adopt a form of 

technology to support their work.  Other researchers observed that teaching with the 

support of a learning management system is perceived as more compatible to a faculty’s 

teaching style in some departments more than others (Pereira & Wahi, 2016).  

Academic Rank 

Lloyd, Byrne, and McCoy (2012) conducted a study to explore faculty-perceived 

barriers to online education.  The study included 75 faculty survey participants at a state 

university in the southeastern United States.  As faculty rank increased, so did their 

perception of cost/benefit barriers to the adoption of online education.  Faculty who 

identified themselves as nontenured saw interpersonal issues and availability of training 

as more significant barriers than did the tenured faculty.  Researchers at the Higher 

Education Research Institute at the University of California in Los Angeles conducted the 

2013-2014 national U.S. survey on undergraduate faculty, which revealed that instructors 
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and assistant professors were more likely to use various online technology tools to 

support their teaching compared to professors and associate professors (Eagan et al., 

2014).  Pereira and Wahi (2016) also observed that faculty at higher ranks were less 

likely to find online technology tools compatible with their teaching style. 

Measurement of Innovativeness 

Rogers (2003) explained, “Innovativeness is the degree to which an individual or 

other unit of adoption is relatively earlier in adopting new ideas than other members of a 

system” (p. 22).  Porter and Graham (2015) examined the adoption of blended learning 

among faculty at a private university.  In order to assess the innovativeness of each 

faculty study participant, Porter and Graham (2015) ascertained how long each one of 

them had been using various tools and methods to facilitate blended learning and how 

long they had been teaching at the institution.  With this data in hand, Porter and Graham 

(2015) were able calculate an innovativeness score within the group of participants.  This 

allowed them to compare each participant with the wider pool of participants and 

categorize them into one of Rogers’s (2003) five categories of innovation adopters.  With 

a group of faculty working under similar conditions at one university, Porter and Graham 

(2015) were able to carefully compare “time until adoption” (Rogers, 2003) values and 

thus categorize each participant.  Using a time-until-adoption value to determine level of 

innovativeness is effective when study participants are operating under similar conditions 

(Rogers, 2003), but other methods can be used when examining subjects that are not 

necessarily functioning under similar conditions.  The following section is a discussion of 

an alternative method to classify innovation adopters. 
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 In their review of the work done by Rogers and Shoemaker (1971), Hurt, Joseph, 

and Cook (1977) specifically identified innovativeness as a personality trait.  They 

concluded that innovativeness like other personality traits it is normally distributed within 

a population.  Hurt and colleagues (1977) identified two advantages to this approach for 

researchers:  

• Innovativeness can be measured more systematically by the use of self-report 

techniques, making it unnecessary to ascertain the amount of elapsed time an 

individual took to adopt a specific innovation. 

• It permits a measure of innovativeness that is not innovation specific.  

With this in mind, Hurt et al. (1977) began the task of designing a self-reporting 

instrument to measure the innovativeness of an individual and categorize them into one 

of the five adopter categories (innovator, early adopter, early majority, late majority, or 

laggard) as outlined by Rogers and Shoemaker (1971).  They initially developed a 53-

item instrument based on characteristics associated with Rogers and Shoemaker’s (1971) 

five adopter categories.  They administered the initial instrument to 231 college students 

and then to 431 public school teachers, both groups in the United States.  Using factor 

analysis, the instrument was reduced to 20 items.  The instrument placed participants into 

the five adopter categories in a similar distribution, as was observed in the work by 

Rogers and Shoemaker (1971).  This result supports the assertion that that instrument is a 

valid measure of an individual’s innovativeness (Hurt et al., 1977).  This tool to measure 

an individual’s innovativeness was incorporated into the data collection instrument for 

this study. 
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Summary 

The tools, methods, and knowledge to support the delivery of TEL are well within 

the grasp of higher education institutions.  There is significant rational as to why 

institutions should pursue the adoption of TEL.  Numerous factors influence the adoption 

of TEL within colleges and universities.  It is incumbent upon leaders at institutions of 

higher education to facilitate the adoption of TEL.  Rogers’s (2003) diffusion of 

innovations theory provides a useful framework to help understand and examine the 

challenge of facilitating such adoption. 
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CHAPTER 3 

METHODOLOGY 

Advances in technology and its application to teaching and learning over the past 

decade have multiple implications for higher education (Kirkwood & Price, 2014; Price 

& Kirkwood, 2010; Tynan, Ryan, Hinton, & Mills, 2012.  Technology can enhance the 

learning process through ready access to information, increased collaboration, and 

student engagement (Johnson, Smith, Willis, Levine, & Haywood, 2011).  When utilized 

properly, technology enhanced learning (TEL) has correlated with improved student 

achievement (Pierce & Fox, 2012; Seery & Donnelly, 2012; Tune, Sturek, & Basile, 

2013).  How institutions of higher education go about implementing TEL is of great 

importance (Carbonell, Dailey-Hebert, & Gijselaers, 2013; Graham, Woodfield, & 

Harrison, 2013).  

Rogers’s (2003) diffusion of innovations theory served as the theoretical 

framework for this study.  Rogers’s (2003) theory seeks to explain how, why, and at what 

rate new ideas and technologies spread.  In his research, Rogers’s (2003) identified a 

universal problem.  He related the difficulty surrounding the adoption of a new idea, 

commenting that it could even take years, even though it offered benefits for all 

stakeholders.  This quandary poses a challenge for all organizations during attempts to 

implement innovations with the potential for improved results (Rogers, 2003).  
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The problem addressed in this study was that institutions of higher education are 

slow to adopt fully various forms of TEL (Garrison & Vaughan, 2013; Green, Alejandro, 

& Brown, 2009; Lloyd, Byrne, & McCoy, 2012), despite the documented benefits of TEL 

(Bliuc, Ellis, Goodyear, & Piggott, 2011; Ilic, Hart, Fiddes, Misso, & Villanueva, 2013; 

Pierce & Fox, 2012; Seery & Donnelly, 2012; Talley & Scherer, 2013; Tune et al., 2013).  

The purpose of this study was to (a) explore institutional factors that influence the 

decisions of pharmacy faculty to adopt technology enhanced learning (TEL) as perceived 

by faculty and (b) provide insights into how policies of colleges and schools of pharmacy 

regarding TEL implementation influence faculty adoption.  This study provided useful 

insight and guidance to leaders at colleges of pharmacy in their efforts to adopt research-

based applications of instructional technology.  Furthermore, it provided a theoretical 

lens, along with practical information, to help leaders support the various categories of 

TEL adopters. 

This chapter provides a detailed overview of the procedures used to conduct this 

study, along with related rationale.  Examined in Chapter 3 are (a) research questions, (b) 

research design, (c) population and sample, (d) instrumentation, (e) data collection, and 

(f) data analysis. 

Research Questions Reiterated 

The first research question was as follows:  

1. What are the most important institutional drivers influencing adoption of TEL 

as perceived by faculty at colleges of pharmacy?   

This question generated the following subquestions: 
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a. What are the most important institutional drivers influencing adoption 

of TEL for the innovators?  

b. What are the most important institutional drivers influencing adoption 

of TEL for the early adopters? 

c. What are the most important institutional drivers influencing adoption 

of TEL for the early majority? 

d. What are the most important institutional drivers influencing adoption 

of TEL for the late majority? 

e. What are the most important institutional drivers influencing adoption 

of TEL for the laggards? 

The second research question was: 

2. How are the respondents’ adopter category, age, gender, rank, and department 

related to items that may influence TEL adoption? 

  Research Design 

Harwell (2011) explained, “Quantitative research methods attempt to maximize 

objectivity, replicability, and generalizability of findings, and are typically interested in 

prediction” (p. 149). This study sought to follow in the long line of those who have taken 

Rogers’s (2003) diffusion of innovations theory and applied it to the process of the 

adoption of various innovations within a social system.  Through the statistical analysis 

of collected data, conclusions were reached in regards to the adoption of TEL at colleges 

of pharmacy. 
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This study utilized an objectivist epistemology.  It sought to discover knowledge 

that is waiting to be uncovered (Crotty, 1998).  A positivist theoretical perspective was 

implemented, and quantifiable measures supported conclusions.  Survey research was the 

sole methodology.  The collection of data via a survey tool led to the method of statistical 

analysis to synthesize the data and draw conclusions.  

Population and Sample 

The target population for this study was the faculty at U.S. colleges and schools of 

pharmacy who are members of the American Association of Colleges of Pharmacy 

(AACP).  The researcher chose this population due to the lack of published literature 

related to TEL adoption at colleges and schools of pharmacy.  This population was also 

chosen due to the expectations of their position in regards to innovative teaching 

methods.   

The primary accrediting body for colleges of pharmacy, the Accreditation Council 

for Pharmacy Education (ACPE), requires that pharmacy faculty “effectively use 

contemporary educational techniques to promote student learning” (ACPE, 2016).  As of 

2016, there are 139 colleges and schools of pharmacy in the United States.  Of these 

institutions, 72 are private, whereas 67 are public institutions.  In the fall of 2015, there 

were a reported 6,292 full-time pharmacy faculty members at U.S. colleges and schools 

of pharmacy (AACP, n.d.).  The faculty who were individual members of the AACP 

received invitations to participate in the study via an online survey instrument.  All those 

who reply with usable data constituted a convenience sample. 
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Instrumentation 

The data collection tool for this study derived from the work of previous 

researchers.  The survey instrument comprised three sections:  

1. The first section collected general demographic information including age, 

gender, departmental membership, and academic rank.  

2. The second portion of the survey incorporated a self-reporting measure of 

innovativeness developed by Hurt, Joseph, and Cook (1977).  This self-

reporting tool provided a method of classifying a participant into one of 

Roger’s (2003) adopter categories (innovators, early adopters, early majority, 

late majority, or laggards).  The original developers (Hurt et al., 1977) 

established the validity of this instrument, and the instrument has been used in 

subsequent studies (Lumpkin, 2012; Rogers & Wallace, 2011; Yilmaz & 

Bayraktar, 2014). 

3. The third section of the survey was adapted from an instrument developed by 

Porter and Graham (2015).  This section allows the participants to identify the 

level of influence various institutional factors may have on their decision to 

adopt TEL.  Each item on this portion of the survey was in response to what 

specific researchers found and said regarding TEL adoption.  A pilot group of 

eight pharmacy faculty reviewed this section for wording and content.  The 

goal of this pilot study was to complete a content analysis of the third part of 

the survey instrument. Table 4 includes a listing of the identified institutional 
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factors that influence faculty adoption of TEL and that have been incorporated 

into the survey. 

 
Table 4 

Institutional Factors that Influence Faculty Adoption of TEL 

Institutional Factor Citation(s) 

Whether or not your institution publicizes evaluation data 
on the effectiveness of using technology to enhance 
teaching  

 Fathema & Sutton, 2013; 
Martin, Parker, & Allred, 
2013 

Whether other faculty members share their success with 
using technology to enhance teaching 

Keesee & Shepard, 2011; 
Martin, Parker, & Allred, 
2013 

Whether or not you used technology to support teaching 
as a consideration during promotion and tenure 
determinations 

Lewis, Fretwell, Ryan, & 
Parham, 2013 

Whether departmental leaders encourage the use of 
technology to support teaching and learning 

Lewis, Fretwell, Ryan, & 
Parham, 2013 

Whether institutional administrators encourage using 
technology to enhance instruction 

Lewis, Fretwell, Ryan, & 
Parham, 2013 

Whether or not students have an expectation of 
technology use by faculty 

King & Boyatt, 2015 

Whether or not institutional leadership values both 
teaching and research activities on the part of faculty 

Watty, McKay, & Ngo, 
2016 

Financial stipends for those who commit to use various 
technology supported instructional methods 

Martin, Parker, & Allred, 
2013 

Reliability of various systems (i.e., campus Internet 
access and online learning management system) 

Fathema, Shannon, & Ross, 
2015 

Whether or not your institution ensures that instructional 
technology tools and systems are readily available 

Buchanan, Sainter, & 
Saunders, 2013 
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Table 4 (continued) 

Institutional Factor Citation(s) 

Availability of funding to support innovative uses of 
technology to enhance teaching 

Martin, Parker, & Allred, 
2013 

Whether your institution provides time in your schedule to 
devote to developing your ability to support instruction 
with technology 

Kazley et al., 2013; Watty, 
McKay, & Ngo, 2016 

Whether the institution’s reason for promoting technology 
integration aligns with your own 

Mirriahi, Alonzo, McIntyre, 
Kligyte, & Fox, 2015 

Whether or not your institution includes technology 
enhanced learning within the strategic plan 

Mirriahi, Alonzo, McIntyre, 
Kligyte, & Fox, 2015 

The availability of one-on-one professional 
development/training for those using instructional 
technology to enhance teaching 

Keesee & Shepard, 2011; 
Mirriahi, Alonzo, McIntyre, 
Kligyte, & Fox, 2015 

The availability of online professional 
development/training for those using technology to 
enhance teaching 

Kazley et al., 2013; Keesee 
& Shepard, 2011 

The availability of pedagogical support for those using 
instructional technology to enhance teaching 

Fathema, Shannon, & Ross, 
2015; Keesee & Shepard, 
2011 

The availability of professional development/training 
presented in a face-to-face group setting for those using 
technology to enhance teaching 

Fathema, Shannon, & Ross, 
2015; Watty, McKay, & 
Ngo, 2016 

The availability of technical support for those using 
instructional technology to enhance teaching 

Buchanan, Sainter, & 
Saunders, 2013; Fathema, 
Shannon, & Ross, 2015 

 
 

Data Collection 

Data collection began after receiving approval from the Mercer University 

Institutional Review Board (see Appendix A).  The final version of the data collection 

instrument was input into the Qualtrics online survey system.  The researcher sent the 
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survey to all individual faculty members of the AACP who worked at colleges of 

pharmacy in the United States.  The initial invitation to participate in the study clarified 

that the study was the work of a student-researcher and approved by the Mercer 

University Institutional Review Board.  The researcher obtained the list of required email 

addresses from the AACP and made the survey available over a two-week time span.  At 

the end of the first week, the researcher sent a reminder to nonrespondents.  After the 

close of the survey period, the researcher exported the data from the Qualtrics survey 

system in preparation of analysis. 

Data Analysis 

This section relates the three steps of data analysis process utilized in this study.  

The data process began with categorization of adopters.  Following this was an 

examination of institutional factors that affect adoption of TEL.  The last step was the 

utilization of a theoretical model to investigate the relation between variables and latent 

factors.  

Categorization of Adopters 

The first step in the data analysis process was to classify each respondent into one 

of Rogers’s (2003) adopter categories using the second section of the survey taken from 

the Individual Innovativeness Scale instrument (Hurt et al., 1977).  The researcher used 

the procedures outlined by Hurt and colleagues to complete the categorization.  This 

portion of the instrument contains 20 statements the participant must respond to by 

selecting strongly disagree, disagree, neutral, agree, or strongly agree. 
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Identification of Institutional Factors 

The next step in the process was to analyze the 19 items from the third part of the 

survey via exploratory factor analysis (EFA).  The EFA resulted in five factors that 

allowed for the categorization of the 19 items.  The EFA was followed by the calculation 

of mean ratings for each item within the five factors. In addition to the calculation of 

mean ratings, a process used by Porter and Graham (2015) was also used.  This process 

consisted of summing the number of respondents who selected moderate or significant 

for each item and then converting that number to a percentage of the total number of 

survey respondents.  This secondary value will be referred to as the moderate-plus-

significant (MPS) score.  The mean ratings and MPS scores allowed for the comparison 

of items within each factor and among the whole group of 19 items. 

Theoretical Model 

The next step in the data analysis process was to utilize the theoretical model 

shown in Figure 4.  Adopter category, age, gender, departmental membership, and 

academic rank were treated as independent predictor variables, and latent factors 

influencing TEL adoption as perceived by faculty were treated as the dependent 

variables.  A factor analysis was performed to reduce the dimensionality of the dependent 

variables from the original list of 19 institutional factors and arrive at the smaller number 

of latent factors.  The data was then analyzed using t-tests, analysis of variance, and 

stepwise regression.  The stepwise regression included innovativeness score, age, gender, 

departmental membership, and academic rank as predictor variables.  Scale scores 
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corresponding to the five factors were calculated for each response.  The scale scores 

were used as the dependent variables in the stepwise regression analysis. 

 
Figure 4. Theoretical Model 
 
 

Summary 

The proposed study utilized a quantitative approach to address the research 

questions.  Data was generated from the responses of faculty at colleges of pharmacy via 

an online survey instrument.  Data collection and analysis procedures used by previous 

researchers (Hurt et al., 1977; Porter & Graham, 2015) were implemented.  The collected 

data enabled the researcher to explore the factors contributing to adoption of TEL as 

perceived by faculty at colleges of pharmacy.  The researcher was also able to categorize 

the faculty by innovation adopter status.  After this categorization, the researcher was 

able to identify what the most significant factors are for each category of adopters as 

perceived by the survey respondents.  Through factor analysis and analysis of variance, 

the relative importance of the independent variables (adopter category, age, gender, 

department, and academic rank), in regards to TEL adoption, were explored.  
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CHAPTER 4 

RESULTS 

The purpose of this study was to explore and identify significant factors that may 

influence adoption of technology-enhanced learning (TEL) at colleges of pharmacy as 

perceived by faculty.  A survey instrument was created that included three sections.  The 

first section of the instrument collected various demographic characteristics of the 

respondents.  The second section administered a questionnaire that would allow the 

respondent’s level of innovativeness to be quantified.  The third and final section of the 

survey allowed the participants to rate items that may influence their decisions to adopt 

TEL.  The collected data from this survey made possible the identification of key factors 

that may influence the adoption of TEL by faculty at colleges of pharmacy. Statistical 

methods of analysis included exploratory factor analysis, analysis of variance, and 

stepwise regression.  This chapter includes the following sections: review of research 

questions, pilot study results, main data collection, findings, and summary. 

Research Questions Reviewed 

The first research question was as follows:  

1. What are the most important institutional drivers influencing adoption of 

TEL as perceived by faculty at colleges of pharmacy?   

This question generated the following subquestions: 
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a. According to the innovators, what are the most important institutional 

drivers influencing adoption of TEL? 

b. According to the early adopters, what are the most important institutional 

drivers influencing adoption of TEL? 

c. According to the early majority, what are the most important institutional 

drivers influencing adoption of TEL? 

d. According to the late majority, what are the most important institutional 

drivers influencing adoption of TEL? 

e. According to the laggards, what are the most important institutional 

drivers influencing adoption of TEL? 

The second research question was: 

2. How are the respondents’ adopter category, age, gender, rank, and department 

related to items that may influence TEL adoption? 

Pilot Study Results 

A survey instrument comprised of three parts was constructed for this research 

project.  Similar to the work of other researchers (Lloyd, Byrne, & McCoy, 2012; Pereira 

& Wahi, 2016; Porter & Graham, 2015), the first part of the survey collects individual 

characteristic information for each respondent.  These collected characteristics include 

age, gender, departmental membership, and faculty rank.  There is substantial evidence 

that self-reported demographic survey data tend to be highly reliable and valid (Kalton, 

McMillen, & Kasprzyk, 1986).  
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The second part of the survey incorporates a self-reporting measure of 

innovativeness developed by Hurt, Joseph, and Cook (1977).  This self-reporting tool 

provides a method of classifying a participant into one of Roger’s (2003) adopter 

categories (innovators, early adopters, early majority, late majority, or laggards).  The 

original developers established the validity of this instrument, and the instrument has 

been used in subsequent studies (Lumpkin, 2012; Rogers & Wallace, 2011; Yilmaz & 

Bayraktar, 2014).   

The third and last part of the survey includes 19 items that allow respondents to 

rate on a four-point Likert scale the level of influence that each item may have in terms of 

their decisions to adopt TEL.  The numerical values and their corresponding scale options 

are 1 = no influence, 2 = minor influence, 3 = moderate influence, and 4 = significant 

influence.  These 19 items derived from a review of the related literature and modeled to 

a limited degree after a similar instrument developed by Porter and Graham (2015).  

The initial pilot of the survey instrument was delivered via a paper version to 

eight members of the pharmacy faculty recruited by the researcher.  The main goal of this 

pilot was to perform a content analysis of the third section of the survey.  The researcher 

requested the eight participants to write any feedback and suggested changes directly on 

the survey paper.  After reviewing the feedback, the researcher made minor changes to 

the wording of three items. 

For the primary pilot, the revised survey was entered into the Qualtrics online 

survey system.  Using the random number function of Microsoft Excel, 1,000 email 

addresses were randomly selected from a list of 3,850 faculty email addresses obtained 
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from the American Association of Colleges of Pharmacy’s (AACP) roster of faculty 

members.  In late October of 2017, the pilot was sent to this sample frame.  Within one 

week, 67 responses had been collected.  This initial sample of data comprised the second 

pilot.  The primary goal of this second pilot was to determine the internal consistency 

reliability of the third part of the survey, as well as to begin to identify any underlying 

constructs via exploratory factor analysis. 

SPSS reliability testing of the pilot data produced an overall Cronbach Alpha 

value of .90 for the 19 items.  This value for Cronbach Alpha approaches a level of 

excellent in the view of some researchers (Namdeo & Rout, 2017).  None of the items 

when removed from the reliability analysis increased the overall Cronbach Alpha by a 

significant amount.  An exploratory factor analysis resulted in the identification of five 

factors: (a) technical reliability and availability, (b) support, (c) leadership, (d) 

institutional priorities, and (e) funding and compensation.  The Cronbach's Alpha scores 

for the five factors a through e were .86, .85, .90, .70, and .64 respectively.  The total 

reliability score for all items in the third part was .90.  From the analysis of the pilot data, 

it was determined that no changes to the survey instrument were necessary for the main 

data collection.  

Main Data Collection 

 In late November of 2017, the remaining 2,801 potential recipients on the 

pharmacy faculty roster of the AACP received the survey.  As with the primary pilot 

study, the survey was sent via the Qualtrics survey system through email invitations.  

After the initial invitation, the nonrespondents received three reminders over the course 
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of two weeks.  By mid-December 2017, the survey closed, and no further responses were 

collected.  For the main data collection, 493 responses were captured.  Combined with 

the 67 responses from the primary pilot study, 560 responses were collected.  

Multivariate outliers were identified in the 560 responses using the Mahalanobis distance 

criterion with p values less than or equal to .001 (Tabachnick & Fidell, 2001).  After the 

removal of outliers, 504 cases remained for analysis.  The 504 usable cases resulted in a 

13.1% response rate.  Table 5 provides descriptive statistics for the faculty sample with 

respect to demographic and categorical characteristics.  

Table 5 

Demographic and Categorical Characteristics 

  N Percent 

Gender    
 Male 188 37.3% 
 Female 316 63.7% 
Age Range    
 <31   70 14.2% 
 31-40 189 38.4% 
 41-50 111 22.6% 
 51-60   74 15.0% 
 >60   48   9.8% 
Academic Rank    
 Instructor   5  1.0% 
 Lecturer   8  1.6% 
 Assistant Professor 213 42.3% 
 Associate Professor 158 31.3% 
 Assistant Dean   11   2.2% 
 Professor   78 15.5% 
 Associate Dean   16   3.2% 
 Other   15   3.0% 
Department    
 Pharmacy Practice 368 73.2% 
 Pharmaceutical Sciences   96 19.1% 
 Other   39   7.8% 

Note. 492 respondents answered the question regarding age. 503 respondents answered 
the question regarding departmental membership 
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The majority of respondents were female (62.7%).  Sixty-one percent of the 

respondents fell between the ages of 30 and 60.  In terms of academic rank, the largest 

group of respondents reported they were assistant professors (42.3%).  This was followed 

by associate professors (31.3%) and full professors (15.5%).  Pharmacy practice was 

most often reported for departmental membership at a rate of 73.2%. 

Findings 

This section presents the findings of this study.  Related first is an exploration of 

the importance of factors that potentially influence TEL adoption.  Next is a discussion of 

factors by item means and adopter categories.  Following this is an examination of the 

relationship between individual characteristics and factors that may influence TEL. 

Exploring the Importance of Factors that May Influence Adoption of TEL 

An exploratory factor analysis with Varimax rotation was used to determine the 

underlying structure of the data collected from the third section of the survey where 

respondents rated 19 items that may influence their decisions to adopt TEL.  Each item 

was rated with an ordinal scale of four options, and each assigned a numerical value for 

the purpose of statistical analysis.  The factorability of the data was determined with the 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy (MSA).  The MSA for the entire 

data set was 0.89, which is above the 0.80 meritorious level (Kaiser & Rice, 1974).  In 

addition, Bartlett’s test of sphericity was significant (p<.05).  

Five maximum likelihood factors were identified using the latent root criterion of 

eigenvalue one, a common technique for determining the number of factors to extract 

(Hair et al., 1998).  Table 6 shows the initial eigenvalues, which are equal to or above a 
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value of one, which is considered an acceptable criterion for the number of factors to be 

retained (Hair et al., 1998).  Table 6 also shows the percentage variance accounted for by 

each of the factors.  

 
Table 6 

Total Variance Explained 

Initial Eigenvalues 

Factor Total % of Variance Cumulative % 

1 6.43 33.87 33.87 
2 1.84   9.68 43.54 
3 1.47   7.76 51.31 
4 1.25   6.59 57.90 
5 1.01   5.30 63.20 

 
 

The factor analysis of the 19 items from Part 3 of the survey instrument resulted 

in five factors that accounted for 63.2% of the overall variance.  Table 7 displays the 

rotated factor matrix sorted by the factor loadings. 
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Table 7 

Rotated Factor Matrix 

Factors 
Part 3 Item 1 2 3 4 5 

18 .78 .13 .10 .05 .14 
15 .76 .10 .15 .14 .10 
17 .72 .12 .16 .12 .09 
16 .68 .15 .15 .16 .07 
19 .64 .09 .08 .36 .11 
14 .44 .23 .33 .00 .01 
13 .37 .06 .27 .17 .03 
4 .12 .86 .15 .08 .17 
5 .20 .75 .08 .15 .08 
7 .22 .37 .37 .10 .08 
6 .18 .30 .18 .25 .12 

11 .18 .06 .61 .36 .02 
8 .14 .08 .59 .10 .08 

12 .37 .06 .54 .33 .11 
3 .04 .36 .52 .00 .16 

10 .25 .15 .19 .79 .05 
9 .14 .12 .15 .70 .10 
2 .18 .24 .10 .18 .93 
1 .14 .12 .28 .02 .34 

Note. Extraction method: Maximum likelihood. Rotation method: Varimax with Kaiser 
Normalization.  
 

Seven items loaded on Factor 1 with their greatest loadings.  Five of these items 

loaded with a loading greater than .50, which is considered practically significant (Hair et 

al., 1998).  Four items loaded on Factor 2 with their greatest loadings, two of which had 

loadings greater than .50.  Four items loaded on Factor 3, all of which had loadings 

greater than .50.  Two items loaded on Factor 4 with their greatest loadings, both of 

which had loadings greater than .50.  Two items loaded on Factor 5 with their greatest 

loading, one of which had a loading greater than .5.  
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 A common theme was identified for each factor based on the items with the 

greatest loadings for that factor.  These five categorizations include (a) support, (b) 

leadership, (c) funding and compensation, (d) technical reliability and availability, and (e) 

awareness.  Four of these five factors are parallel to those that were identified in the pilot 

study.  Table 8 shows the Part 3 items clustered by their associated factors, and each item 

has been assigned a new item number for the purpose of discussion.  The new item 

numbers include two digits separated by a decimal point.  The first digit reflects the 

factor number with which the item is associated.  The second digit reflects the item’s 

ranking within that factor based on the loading value from the rotated factor matrix. 
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Table 8 

Factored Themes and Renumbered Part 3 Items 

 

Theme Item Text

1.1 The availability of professional development/training presented in a face-to-

face group setting for those using technology to enhance teaching

1.2 The availability of one-on-one professional development/training for those 

using instructional technology to enhance teaching

1.3 The availability of pedagogical support for those using instructional 

technology to enhance teaching

1.4 The availability of online professional development/training for those using 

technology to enhance teaching

1.5 The availability of technical support for those using instructional technology 

to enhance teaching

1.6 Whether or not your institution includes technology enhanced learning 

within the strategic plan

1.7 Whether the institution's reason for promoting technology integration aligns 

with your own

2.1 Whether departmental leaders encourage the use of technology to support 

teaching and learning

2.2 Whether institutional administrators encourage using technology to enhance 

instruction

2.3 Whether or not institutional leadership values both teaching and research 

activities on the part of faculty

2.4 Whether or not students have an expectation of technology use by faculty

3.1 Availability of funding to support innovative uses of technology to enhance 

teaching

3.2 Financial stipends for those who commit to use various technology 

supported instructional methods

3.3 Whether your institution provides time in your schedule to devote to 

developing your ability to support instruction with technology

3.4 Whether or not you used technology to support teaching as a consideration 

during promotion and tenure determinations

4.1 Whether or not your institution ensures that instructional technology tools 

and systems are readily available

4.2 Reliability of various systems (i.e. campus internet access and online 

learning management system)

5.1 Whether other faculty members share their success with using technology to 

enhance teaching

5.2 Whether or not your institution publicizes evaluation data on the 

effectiveness of using technology to enhance teaching

Note.  For each item number the first digit represents the associated factor number and the second digit 

Support

Leadership and 

expectations

Funding and 

compensation

Technical 

reliability and 

availability

Awareness
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Comparison of factors by item means.  The means for all Part 3 items were 

calculated.  The means were used to compare the items to each other.  Table 9 reports the 

means and clusters the items together based on the previously identified themes. 

 
Table 9 

Means of Part 3 Items 

Factor Theme Item Mean Mod. + Sig. 

 
 
 
Support 

1.1 2.66 57.9% 

1.2 2.68 56.2% 

1.3 2.75 63.3% 

1.4 2.58 52.6% 

1.5 3.14 78% 

1.6 2.26 39.9% 

1.7 2.65 59.3% 

 
Leadership and Expectations 

2.1 2.87 71.6% 

2.2 2.67 58.1% 

2.3 2.80 65.7% 

2.4 2.86 69.0% 

 
Funding and Compensation 

3.1 2.92 69.2% 

3.2 2.52 48.8% 

3.3 2.96 69.2% 

3.4 2.61 55.6% 

Technical Reliability and Availability 
4.1 3.38 88.3% 

4.2 3.55 91.3% 

Awareness 
5.1 3.10 79.6% 

5.2 2.35 46.6% 

Note. The fourth column indicates the percent of respondents who selected moderate or 
significant. 
 
The two items with the greatest means (M) were reliability of various systems (M = 3.55) 

and whether or not an institution ensures that instructional technology tools and systems 

are readily available (M = 3.38).  These two items fall under factor four, technical 

reliability and availability.  Ninety-one percent of respondents indicated that the technical 

reliability of various systems was of moderate or significant influence.  Nearly as many 
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(88.3%) indicated that whether or not an institution ensures that instructional technology-

tools and systems are readily available had moderate or significant influence. 

Within the category of support the availability of technical support for those using 

instructional technology to enhance teaching (M=3.14) had the highest ranking.  A large 

majority of respondent (78.0%) indicated that this item would have at least moderate 

influence on their decisions to adopt TEL.  Under the leadership and expectations 

category whether or not students have an expectation of technology use by faculty ranked 

highest (M=2.86).  In this same category whether departmental leaders encourage the use 

of technology to support teaching and learning came in a close second (M=2.85) and had 

a greater percentage of respondents select moderate or significant, 71.6% compared to 

69.0%.  Whether your institution provides time in your schedule to devote to developing 

your ability to support instruction with technology is the top ranked item in the 

compensation category (M=2.96).  Nearly 70% of respondents indicated this item to be of 

moderate or significant influence in their decisions to adopt TEL.  Within the category of 

awareness, which includes only two items, whether other faculty members share their 

success with using technology to enhance teaching ranked highest (M=3.08).  This item 

ranked third among all nineteen items.  

Examination of Factors by Item Means and Adopter Categories 

Part 2 of the survey instrument was taken from the Individual Innovativeness 

Scale (Hurt et al., 1977).  Following the procedures outlined by Hurt and colleagues, an 

innovativeness score was calculated for each respondent.  This score was then used to 
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associate each respondent with one of the innovation adopter categories (Rogers, 2003).  

Table 10 presents a summary of the results of this process. 

 
Table 10 

Tally of Cases by Adopter Category 

Category Innovativeness 
Score Range 

N Percent 

Laggards <46     0   0.0% 
Late Majority 46-56   18   3.6% 
Early Majority 57-68 142 28.2% 
Early Adopters 69-80 266 52.8% 
Innovators >80   78 15.5% 

 
 
The largest portion of respondents fell into the early adopter’s category.  None of the 

respondents was classified as laggards.  Table 11 reports the item means by adopter 

category.  An analysis of variance was performed to identify any significant differences 

between groups for each of the items.  Only one out of the 19 items reflected a between-

groups significant difference.  For item 3.3, whether your institution provides time in 

your schedule to devote to developing your ability to support instruction with technology, 

the mean of the late majority group was significantly greater than the means for the early 

majority, early adopter, and innovator groups.  
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Table 11 

Part 3 Item Means by Adopter Category 

Factor Item Late 
Majority 

Early 
Majority 

Early 
Adopters 

Innovators 

 
 
 
Support 

1.1 2.78 2.74 2.66 2.50 

1.2 3.17 2.73 2.65 2.56 

1.3 3.00 2.78 2.72 2.72 

1.4 2.83 2.61 2.56 2.56 

1.5 3.17 3.18 3.11 3.14 

1.6 2.28 2.23 2.28 2.26 

1.7 3.00 2.77 2.57 2.64 

 
Leadership and 
Expectations 

2.1 3.06 2.80 2.86 2.95 

2.2 2.61 2.58 2.71 2.72 

2.3 2.67 2.70 2.80 3.01 

2.4 3.00 2.80 2.88 2.87 

 
Funding and 
Compensation 

3.1 2.72 2.92 2.91 2.97 

3.2 2.61 2.58 2.44 2.65 

  3.3* 3.72 3.04 2.86 3.00 

3.4 3.17 2.65 2.58 2.51 

Technical Reliability 
and Availability 

4.1 3.72 3.39 3.34 3.42 

4.2 3.83 3.51 3.53 3.65 

Awareness 
5.1 3.50 3.18 3.05 3.03 

5.2 2.39 2.47 2.34 2.17 

Note. *p<.05, as determined by ANOVA 
 
 
Relationship between Individual Characteristics and Factors that May Influence TEL 

Adoption  

This section presents comparisons of independent variables in Part 3. The 

variables include gender, academic rank, departmental membership, and age.  Also 

included is an analysis of scale scores. 

Comparison of Part 3 item means by gender.  To investigate how the 

characteristic of gender statistically relates to factors that influence faculty adoption of 
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TEL at colleges of pharmacy a series of t-tests were performed along with the calculation 

of eta-squared values.  Gender was treated as the independent variable, and each item on 

Part 3 of the survey was included as a dependent variable.  The sum of all Part 3 items 

was also included as a dependent variable as well.  Table 12 reports the results of the t-

tests.  The table includes the factor theme, female mean, male mean, overall mean, the 

difference between the two means (female subtract male), the p-value determined by the 

t-tests, and the calculated eta squared values for each Part 3 item.  

 
Table 12 

Comparison of Means within Factors by Gender 

Factor Part 3 
Item 

Male Female Difference 
(Male-Female) 

Eta 
Squared 

Sig. 

 
 
 
Support 

1.1 2.48 2.77   .29* .025 .000 

1.2 2.47 2.80   .33* .031 .000 

1.3 2.52 2.88   .36* .043 .000 

1.4 2.35 2.72   .37* .042 .000 

1.5 2.93 3.26   .33* .036 .000 

1.6 2.21 2.29 .08 .002 .351 

1.7 2.62 2.67 .05 .001 .542 

 
Leadership and 
Expectations 

2.1 2.77 2.92   .15* .008 .042 

2.2 2.54 2.75   .21* .016 .005 

2.3 2.71 2.85 .14 .006 .086 

2.4 2.78 2.91 .13 .006 .080 

Funding and 
Compensation 

3.1 2.71 3.04   .33* .029 000 

3.2 2.35 2.62   .27* .015 .005 

3.3 2.74 3.09   .35* .035 .000 

3.4 2.44 2.71   .26* .016 .004 

Technical 
Reliability and 
Availability 

4.1 3.22 3.48   .26* .028 .000 

4.2 3.44 3.62   .19* .016 .005 

Awareness 
5.1 2.99 3.16   .16* .009 .030 

5.2 2.21 2.44   .22* .013 .009 

Note. *Difference between groups is significant (p<.05). 
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Fifteen of the 19 items reflect a significant difference (p<.05) in the mean levels of 

influence when comparing males and females.  For all 19 items, the female mean is 

greater than the male means.  Item 1.4, availability of online professional development 

for those using technology to enhance teaching, reflects the greatest mean difference (.37) 

between the two groups.  A close second is item 1.3, availability of pedagogical support 

for those using instructional technology to enhance teaching, which has a mean 

difference of .36.  Item 1.3 also has the greatest eta squared value (.043) of all 19 items.  

The only factor where not all items reflect a significant difference is leadership, where 

two out of the four items do not show a significant difference.  

Comparison of Part 3 item means by academic rank.  The survey instrument 

allowed the respondents to indicate their academic rank by selecting one of eight options.  

Nearly 90% of the respondents selected the ranks of assistant professor, associate 

professor, or professor.  Table 13 compares the Part 3 item means of these three groups.  

An ANOVA was performed to identify which items had significant differences between 

at least two of the groups.  The ANOVA was followed by a post-hoc test to identify 

which groups specifically had significant differences. 
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Table 13 

Comparison of Means Based on Faculty Rank 

Faculty Rank 

Factor Item Assistant 
Professor 

Associate 
Professor 

Professor Sig. 

 
 
 
Support 

1.1 2.60 2.75 2.72  
1.2 2.57 2.80 2.77 a* 
1.3 2.63 2.84 2.88 a* 
1.4 2.54 2.67 2.51  
1.5 3.05 3.18 3.32 b* 
1.6 2.24 2.25 2.32  
1.7 2.59 2.68 2.82  

 
Leadership and Expectations 

2.1 2.89 2.81 2.83  

2.2 2.69 2.61 2.62  

2.3 2.80 2.81 2.78  

2.4 2.79 2.91 2.87  

 
Funding and Compensation 

3.1 2.99 2.97 2.83  
3.2 2.61 2.68 2.24 c**, 

d* 
3.3 3.08 2.96 2.83  
3.4 2.84 2.63 2.23 c**, 

d* 

Technical Reliability and Availability 
4.1 3.33 3.44 3.51  
4.2 3.54 3.62 3.63  

Awareness 
5.1 3.10 3.07 3.15  
5.2 2.41 2.31 2.31  

Note. a Mean of associate professor group significantly greater than assistant professor 
group 
b Mean of professor group significantly greater than assistant professor group   
c Mean of associate professor group significantly greater than professor group 
d Mean of assistant professor group significantly greater than professor group 
 *p<.05; **p<.01 
 
Five of the 19 items reflected a level of significance between groups of faculty based on 

rank.  Three of these items were within the support factor and the remaining two items 

were within the compensation factor.  The two items, availability of one-on-one 

professional development/training for those using instructional technology to enhance 
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teaching and the availability of pedagogical support for those using instructional 

technology to enhance teaching both reflected a significantly greater mean for the 

associate professor group than the assistant professor group.  It can also be noted that all 

of the items within the support factor reflected a greater mean for the associate professor 

group compared to the assistant professor group.  Within the compensation factor, all of 

the means for the professor group were less than the means for both of the other two 

groups.  Table 14 reports the means for the remaining faculty ranks.  None of these five 

groups accounted for more than 4% of the respondents; combined, they accounted for 

less than 11% of all respondents. 

 
Table 14 

Comparison of Means Based on Remaining Faculty Ranks 

                                                        Faculty Rank  

Factor Item Instructor Lecturer Assistant 
Dean 

Associate 
Dean 

Other 

 
 
 
Support 

1.1 2.60 2.38 3.09 2.25 2.67 
1.2 2.80 2.38 2.91 2.38 2.73 
1.3 3.20 2.13 2.82 2.69 3.00 
1.4 3.00 2.63 2.73 2.31 2.73 
1.5 3.00 3.00 3.27 3.00 3.13 
1.6 3.20 1.88 2.27 1.94 2.60 
1.7 3.00 2.88 2.45 2.31 2.67 

 
Leadership and 
Expectations 

2.1 2.80 3.00 3.00 2.88 3.13 

2.2 2.80 2.38 2.91 2.94 2.93 

2.3 2.80 2.88 2.45 2.88 2.87 

2.4 3.00 3.25 3.45 2.63 2.93 

 
Funding and 
Compensation 

3.1 3.20 2.25 3.00 2.56 2.40 
3.2 3.20 2.25 2.00 1.75 2.07 
3.3 3.40 2.75 3.09 2.38 2.53 
3.4 3.40 1.75 2.00 1.94 2.40 

Technical Reliability 
and Availability 

4.1 3.40 3.38 3.51 3.06 3.00 
4.2 3.40 3.50 3.63 3.31 2.87 

Awareness 
5.1 3.20 3.25 3.36 3.06 2.73 
5.2 2.80 2.50 2.64 2.06 2.07 
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Comparison of Part 3 item means by departmental membership.  Nearly 90% of 

respondents selected pharmacy practice or pharmaceutical sciences as the academic 

department with which they are associated.  The remaining respondents indicated a 

selection of other.  To investigate how the characteristic of departmental membership 

statistically relates to factors that influence faculty adoption of TEL at colleges of 

pharmacy, a series of t-tests were performed between the two primary departmental 

groups indicated by the respondent, pharmacy practice and pharmaceutical sciences.  

Table 15 summarizes these findings.   

Table 15 

Comparison of Means within Factors by Departmental Membership 

Factor Item Pharmacy 
Practice 

Pharmaceutical 
Sciences 

Other Difference  
(PS-PP) 

 
 
 
Support 

1.1 2.62 2.67 3.05  .05 
1.2 2.66 2.64 2.95 -.03 
1.3 2.72 2.73 3.08   .01 
1.4 2.56 2.48 3.05 -.08 
1.5 3.11 3.13 3.41   .01 
1.6 2.23 2.28 2.49   .05 
1.7 2.65 2.58 2.85 -.07 

 
Leadership and 
Expectations 

2.1 2.92 2.61 3.05    -.30** 

2.2 2.72 2.41 2.90    -.31** 

2.3 2.78 2.85 2.85 .07 

2.4 2.85 2.89 2.97 .04 

 
Funding and 
Compensation 

3.1 2.92 2.93 2.83 .00 
3.2 2.58 2.30 2.24  -.28* 
3.3 3.02 2.84 2.83 -.18 
3.4 2.65 2.47 2.23 -.18 

Technical Reliability and 
Availability 

4.1 3.41 3.24 3.49 -.17 
4.2 3.60 3.39 3.54     -.22** 

Awareness 
5.1 3.13 3.04 2.97 -.08 
5.2 2.35 2.36 2.36   .02 

Note. *p<.05; **p<.01. The column on the far right shows the calculated difference 
between the two departments. 
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Two items within the factor of leadership and expectations reflected a significant 

difference between the two groups, whether departmental leaders encourage the use of 

technology to support teaching and learning and whether institutional administrators 

encourage using technology to enhance instruction.  For both of these items, the means 

for pharmacy practice were significantly greater than the means for pharmaceutical 

sciences.  Two additional items reflected a significant difference between the two groups, 

reliability of various systems and financial stipends for those who commit to use various 

technology supported instructional methods.  For all four items that reflected a significant 

difference between the means of the two groups, pharmacy practice had the greater mean 

values.  

Relationship between age and items that influence adoption of TEL.  To explore 

the relationship between age and items that may influence faculty adoption of TEL, the 

Pearson correlation coefficient was calculated for each item with respect to age.  This 

was followed by an analysis of variance among various age groupings.  Table 16 

summarizes the results of the Pearson correlation coefficient calculations.  All of the 

significant correlations fell within two factors: support and compensation.  Five out of 

seven items within the support category reflected a significant correlation, all of which 

were positive.  All four of the items within the compensation factor reflected a significant 

correlation, all of which were negative. 
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Table 16 

Correlation between Age and Levels of Influence for Part 3 Items 

Factor  Item Pearson Correlation 

 
 
 
Support 

1.1     .09* 

1.2      .12** 

1.3    .11* 

1.4  .03 

1.5     .14** 

1.6  .09 

1.7    .09* 

 
Leadership and Expectations 

2.1 -.02 

2.2  .01 

2.3 -.02 

2.4  .00 

 
Funding and Compensation 

3.1     -.15** 

3.2     -.21** 

3.3     -.14** 

3.4      -.30** 

Technical Reliability and Availability 4.1    .04 

4.2   .00 

Awareness 
5.1  -.01 

5.2  -.07 

Total   -.03 

Note. *Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at 
the 0.01 level (2-tailed). 
 
 

Table 17 summarizes a series of t-tests that were completed to examine the 

relationship between age and items that may influence adoption of TEL as perceived by 

faculty.  
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Table 17 

Comparison of Means among Age Groups 

                                                        Faculty Rank  

Factor Item <31 31-40 41-50 51-60 >60 Overall Sig. 

 
 
 
Support 

1.1 2.46 2.66 2.71 2.74 2.85 2.67  
1.2 2.46 2.63 2.76 2.89 2.79 2.69 *c 

1.3 2.53 2.72 2.82 2.92 2.83 2.76  
1.4 2.51 2.55 2.67 2.65 2.54 2.59  
1.5 2.84 3.08 3.31 3.27 3.29 3.15 *bcd 

1.6 2.19 2.22 2.35 2.23 2.46 2.27  
1.7 2.51 2.59 2.81 2.70 2.73 2.66  

 
Leadership and 
Expectations 

2.1 2.84 2.92 2.86 2.85 2.88 2.88  

2.2 2.73 2.64 2.72 2.70 2.67 2.68  

2.3 2.67 2.86 2.84 2.72 2.77 2.80  

2.4 2.80 2.87 2.87 2.92 2.75 2.86  

 
Funding and 
Compensation 

3.1 2.91 3.05 2.97 2.73 2.56 2.92 *f 
3.2 2.69 2.69 2.54 2.14 2.04 2.51 *cdfg 

3.3 3.06 3.05 2.99 2.81 2.63 2.96 *g 
3.4 2.84 2.89 2.47 2.20 2.10 2.61 *cdefg 

Technical Reliability 
and Availability 

4.1 3.24 3.38 3.44 3.46 3.00 3.38  
4.2 3.53 3.53 3.59 3.65 2.87 3.55  

Awareness 
5.1 3.07 3.14 3.11 3.15 3.06 3.12  
5.2 2.29 2.48 2.29 2.24 2.29 2.35  

Note. *The mean difference is significant at the .05 level. 
aMean of <31 group significantly greater than 31-40 group 
bMean of <31 group significantly greater than 41-50 group 
cMean of <31 group significantly greater than 51-60 group 
d Mean of <31 group significantly greater than >60 group 
e Mean of 31-40 group significantly greater than 41-50 group 
f Mean of 31-40 group significantly greater than 51-60 group 
g Mean of 31-40 group significantly greater than >60 group 
h Mean of 41-50 group significantly greater than 51-60 group 
i Mean of 41-50 group significantly greater than >60 group 
j Mean of 51-60 group significantly greater than >60 group 

 
As with the calculation of the correlation coefficients, all of the significant findings occur 

within the factors of support and compensation.  A post-hoc test revealed which pairs of 

age groups were significantly different within each item.  Within the support factor, four 

occurrences of a significant difference between groups were identified.  These four 
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occurrences were identified within two items: availability of one-on-one professional 

development/training for those using instructional technology to enhance teaching and 

the availability of technical support for those using instructional technology to enhance 

teaching.  Within the compensation factor, all four items contained at least one significant 

difference between age groups.  Eleven occurrences of a significant difference between 

groups were identified among the four compensation factor items. 

Analysis of scale scores.  To further examine the relationship between individual 

characteristics and factors that influence TEL adoption as perceived by faculty, an 

analysis of scale scores was performed.  Initially Anderson-Rubin factor scores were 

calculated (Anderson & Rubin, 1956).  Following procedures outlined by DiStefano, 

Zhu, and Mindrila (2009), scale scores were calculated by summing all of the responses 

for the items within each factor.  A correlation analysis was run between the two sets of 

scores.  The correlation between each factor and its corresponding scale resulted in a 

significant Pearson Correlation value (see Table 18).  Following the rationale provided by 

Cohen (1990), the researcher decided to use scale scores to support additional analysis 

and not the Anderson-Rubin scores.  The use of the scale scores resulted in five scales 

corresponding to the five previously identified factors.  The five scale scores were then 

analyzed via factor analysis.  This secondary maximum likelihood factor analysis resulted 

in all five scales loading onto one factor, hence the creation of a sixth scale, the sum of all 

items in the third section of the survey instrument.  This sixth scale will be referred to as 

the Tendency to be Influenced (TTBI) scale.  Table 18 reports descriptive statistics for 

the six scales. 
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Table 18 

Descriptive Statistics for Scales 

Scale Number of 
Items 

Mean Standard 
Deviation 

Pearson 
Correlation* 

Support 7 18.7 4.5 .92** 

Leadership and Expectations 4 11.2 2.5 .82** 

Funding and Compensation 4 11.0 2.9 .89** 

Technical Reliability and Availability 2 6.9 1.3 .93** 

Awareness 2 5.5 1.5 .74** 

Tendency to be Influenced 19 53.3 9.5  

Note. *Correlation between factor and scale scores 
          **Correlation is significant at the 0.01 level (2-tailed) 
 
  

Identification of the six scales was followed by stepwise regression analysis to 

explore how much individual characteristics explain the variance in the six scales.  The 

predictor variables used in the stepwise regression included innovativeness score, 

approximate-age, gender, departmental membership, and academic rank.  In order to 

execute the regression analysis the categorical variables with more than two options were 

parsed into dummy variables (see Table 19). 

 
Table 19 

Categorical Variables and Related Dummy Variables 

Categorical Variable Dummy Variable 

Departmental Membership Pharmacy practice; pharmaceutical 
sciences 

Academic Rank Assistant professor; associate professor; 
assistant dean; associate dean; dean 
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The regression analysis was run for each of the six scales using the same set of 

predictor variables each time.  Table 20 summarizes the key finding from the stepwise 

regression analysis. 

 
Table 20 

Stepwise Regression Results 

Dependent Variable/Scale Total R2 Significant Predictor Variables 

Support  7.8% Gender; approximate age; associate 
dean 

Leadership and Expectations  2.5% Gender; innovativeness 

Funding and Compensation 10.1% Gender; professor; associate dean  

Technical Reliability and Availability   5.2% Gender; professor; pharmaceutical 
sciences 

Awareness 
  1.1% Gender 

Tendency to be Influenced Scale    4.9% Gender; associate dean 

 

The regression analysis of the funding and compensation scale reflected the greatest 

predictive power.  The model accounted for 10.1% of the variance in that scale.  Gender 

was a significant predictor variable for all six scales.  

Summary 

To explore factors that may influence faculty adoption of TEL at colleges of 

pharmacy 3851 potential respondents received a survey instrument electronically.  The 

list of potential faculty respondents was obtained from the AACP.  Removal of outliers 

identified 504 usable cases.  A factor analysis was applied to 19 of the survey items 

specifically developed for this study.  The instrument allowed faculty respondents to use 

a Likert-type scale to rank levels of influence that the 19 items may have on their 
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decisions to adopt TEL.  The scale options and their numerical values were as follows: 

(1) no influence, (2) minor influence, (3) moderate influence, and (4) significant 

influence.  The factor analysis resulted in the identification of five themes under which 

the 19 items were categorized.  The five factors were (a) support, (b) leadership and 

expectations, (c) compensation, (d) availability and reliability, and (e) awareness. 

To identify which factors and items were most significant in the perceptions of 

faculty, means were calculated for all 19 items and used to rank and compare the items.  

The two items within the availability and reliability factor ranked highest with both 

means nearly 3.4 and higher.  Two other items had means greater than 3.0.  These 

included the availability of technical support for those using instructional technology to 

enhance teaching and whether other faculty members share their success with using 

technology to enhance teaching.  To further identify which items were most significant, 

the 504 cases were grouped by innovation adopter category and then analyzed to see 

which items were most significant for each subgroup.  This was accomplished by 

following procedures outlined by Hurt and colleagues (1977).  An analysis of variance 

was applied to the mean item values with respect to the innovation adopter groups.  Only 

one of the 19 items was identified as reflecting a significant difference among the groups.  

To address the second research question, the statistical relationship between 

individual characteristics and items that may influence TEL adoption as perceived by 

pharmacy faculty was examined with various statistical methods.  In terms of gender, all 

female item means were greater than male item means.  A series of t-tests revealed that 

the difference in item means was significant for 15 out of the 19 items of influence.  



90 

 

Within the factors of support and compensation significant differences among faculty 

groups were identified based on academic rank.  Most notably, both assistant professors 

and associate professors consistently attributed greater levels of influence to items related 

to compensation than did full professors. In regards to departmental membership, the 

greatest difference in item means was located within the leadership and expectations 

factor.  Pharmacy practice members rated encouragement from departmental and 

institutional leadership significantly higher than pharmaceutical sciences members rated 

it.  To examine the relationship between approximate age and items of influence, the 

Pearson correlation coefficient was calculated for each item with respect to approximate 

age.  Within the factor of compensation, all four items reflected a significant and negative 

correlation.  Five items within the support factor reflected a significant and positive 

correlation.  Finally, a stepwise regression analysis was run on each of five scales 

corresponding to the five factors as well as sixth scale created by summing all of the 

items of influence.  This regression analysis revealed that gender and secondly 

approximate age consistently explain more variance in the scales than the other individual 

characteristics.  The greatest amount of variance explained by the predictor variables was 

10.1% within the scale corresponding to the compensation factor. 

Through multiple statistical methods of analyses, 504 cases were analyzed with 

the goal of exploring factors that may influence faculty adoption of TEL at colleges of 

pharmacy as perceived by faculty.  Some of the discussed independent variables have a 

significant relationship with some of the items that may influence faculty adoption of 

TEL.  Some of the independent variable discussed had little or no relationship with items 
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that may influence faculty adoption of TEL.  Chapter 5 provides a discussion on this 

study’s findings, conclusions based on the findings, related implications, and 

recommendations for future research. 
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CHAPTER 5 

SUMMARY, CONCLUSIONS, DISCUSSION, AND RECOMMENDATIONS 

 This chapter provides an overall summary of the study, summary of major 

findings, and a discussion of how those findings compare with previous studies discussed 

in the literature review.  In addition, this chapter discusses the primary conclusions of the 

study, make recommendations for practitioners, and offers recommendations for future 

research. 

Summary of the Study 

The primary purpose of this study was to identify and explore institutional factors 

that may influence the adoption of TEL, as perceived by faculty at colleges of pharmacy.  

The secondary purpose of the study was to examine the relationship between individual 

characteristics and factors that may influence adoption of TEL as perceived by faculty at 

colleges of pharmacy. 

The Accreditation Council for Pharmacy Education (ACPE) requires that 

pharmacy faculty “effectively use contemporary educational techniques to promote 

student learning” (ACPE, 2016, p. 14).  With this in mind, the problem statement for the 

study was as follows: Despite the documented benefits of TEL, faculty within colleges of 

pharmacy are slow to adopt the implementation of technology to support teaching and 

learning, thereby placing their institutions in danger of not meeting a key expectation set 

forth by their primary accrediting body (ACPE, 2016; DiVall et al., 2013; McLaughlin,
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Gharkholonarehe, Khanova, Deyo, & Rodgers, 2015; Pierce & Fox, 2012; Shah, Cox, & 

Zdanowicz, 2013).  The following research questions addressed the problem: 

1. What are the most important institutional drivers influencing adoption of 

TEL as perceived by faculty at colleges of pharmacy?   

This question generated the following subquestions: 

a. What are the most important institutional drivers influencing adoption of 

TEL for the innovators?  

b. What are the most important institutional drivers influencing adoption of 

TEL for the early adopters? 

c. What are the most important institutional drivers influencing adoption of 

TEL for the early majority? 

d. What are the most important institutional drivers influencing adoption of 

TEL for the late majority? 

e. What are the most important institutional drivers influencing adoption of 

TEL for the laggards? 

2. How are the respondents’ adopter category, age, gender, rank, and 

department related to items that may influence TEL adoption? 

This study used a nonexperimental, quantitative approach to examine factors that 

may influence the adoption of TEL, as perceived by faculty at colleges of pharmacy.  A 

survey instrument comprised of three parts was constructed for this study.  Part 1 of the 

survey collected individual characteristic information for each respondent.  The second 

part of the survey incorporated a self-reporting measure of innovativeness developed by 
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Hurt, Joseph, and Cook (1977).  This portion of the survey allowed for the categorization 

of respondents into adopter categories (Rogers, 2003).  The third and last part of the 

survey included 19 items that allowed respondents to rate on a four-point Likert scale the 

level of influence that each item may have in terms of their decisions to adopt TEL.  

These 19 items derived from a review of the related literature and to a limited degree 

modeled after a similar instrument developed by Porter and Graham (2015). 

The survey was delivered to approximately 3,800 potential respondents via an 

online survey system, Qualtrics.  Email addresses for the potential respondents were 

obtained from the American Association of Colleges of Pharmacy (AACP).  Five 

hundred and sixty survey responses were collected.  After the removal of outliers, 504 

cases remained for analysis.  The collected data were analyzed using multiple statistical 

methods, including exploratory factor analysis, t-tests, analysis of variance, and stepwise 

regression. 

Five factors were identified that allowed for the categorization of 19 items that 

may influence adoption of TEL, as perceived by pharmacy faculty.  These factors were 

(a) support, (b) leadership, (c) funding and compensation, (d) technical reliability and 

availability, and (e) awareness.  According to mean rating, the items with greatest 

influence are related to the technical reliability and availability, as well as technical 

support.  There were no notable significant differences identified among the subgroups of 

innovations adopter categories.  Gender was determined to be the strongest predictor of 

levels of influence for the factors and items as compared to other individual 

characteristics collected for this study. 
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Summary of Major Findings 

The section provides a summary of the major finding of this study.  These finding 

are organized into two sections according to the two primary research questions for this 

study.  

RQ1: What are the most important institutional drivers influencing adoption of TEL as 

perceived by faculty at colleges of pharmacy? 

The 504 usable survey responses were initially examined via exploratory factor 

analysis of the third part of the survey.  This initial analysis of the 19 items that may 

influence TEL adoption as perceived by pharmacy faculty resulted in the identification of 

five factors.  The factors were (a) support, (b) leadership, (c) funding and compensation, 

(d) technical reliability and availability, and (e) awareness.  These factors provided a 

means of categorizing the 19 items.  

The two items with the greatest mean ratings by faculty fall under the technical 

reliability and availability factor.  These two items are whether your institution ensures 

that instructional technology tools and systems are readily available (4.1) and reliability 

of various systems, such as campus Internet access and online learning management 

system (4.2).  Both of these items were rated as being of moderate or significant 

influence by 88% and 91% of respondents, respectively.  The third highest rated item was 

the availability of technical support for those using instructional technology to enhance 

teaching (1.5).  Outside of items related to technical infrastructure, the highest rated item 

was whether other faculty members share their success with using technology to enhance 

teaching (5.1).  Nearly 80% of respondents ranked this item as being of moderate or 
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significant influence.  Five items within the support factor related to professional 

development and pedagogical support were rated at having moderate or significant 

influence by more than 50% of the respondents.  

Part 2 of the survey allowed for the categorization of respondents into Rogers’s 

(2003) five adopter categories.  An analysis of variance (ANOVA) was performed to 

identify any between-group significant differences for each of the 19 items from Part 3 of 

the survey.  The ANOVA revealed that there were no notable significant differences 

among the five sub groups of respondents across all 19 items. 

RQ2: How are the respondents’ adopter category, age, gender, rank, and department 

related to items that may influence TEL adoption? 

 Gender.  All female item means were greater than male item means.  A series of t-

tests revealed that for 15 out of the 19 items of influence, the difference in item means 

was significant.  

Rank.  Within the factors of support and compensation. significant differences 

among faculty groups were identified based on academic rank.  Most notably, both 

assistant professors and associate professors consistently attributed greater levels of 

influence to items related to compensation than did full professors.  

Departmental membership.  In regards to departmental membership, the greatest 

difference in item means were located within the leadership and expectations factor.  

Pharmacy practice members rated encouragement from departmental and institutional 

leadership significantly higher than pharmaceutical sciences members rated it.  
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Age.  To examine the relationship between approximate age and items of 

influence, the Pearson correlation coefficient was calculated for each item with respect to 

approximate age.  Within the factor of compensation, all four items reflected a significant 

and negative correlation.  Five items within the support factor reflected a significant and 

positive correlation.  

Regression analysis.  Finally, a stepwise regression analysis was run on each of 

five scales corresponding to the five factors, as well as a sixth scale created by summing 

all of the items of influence.  This regression analysis revealed that gender and secondly 

approximate-age consistently explain more variance in the scales than the other 

individual characteristics.  The greatest amount of variance explained by the predictor 

variables was 10.1% within the scale corresponding to the compensation factor. 

Discussion of Findings 

This section discusses the findings of the investigation of the perceptions of the 

faculty at colleges of pharmacy regarding institutional factors that may influence the 

adoption of TEL.  In addition, this section relates the identified themes, the relationship 

between individual characteristics and factors that may influence adoption of TEL.  Also 

addressed are the differences between the adopter groups in this study.  

Five Themes 

In the previously reviewed literature, a diversity of items were identified that may 

influence TEL adoption.  From this review, five themes emerged which include strategy, 

support, resource availability, awareness, and culture.  What follows is a discussion of 

how these themes compare to the findings of this study.  
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Strategy.  Previous researchers have concluded that successful institution-wide 

TEL adoption must be supported by institutional strategy and strategic planning on the 

part of institutional leaders (Buchanan, Sainter, & Saunders, 2013; Mirriahi, Alonzo, 

McIntyre, Kligyte, & Fox, 2015).  The findings of this study do not directly support this 

type of conclusion.  The lowest rated item of influence was whether your institution 

includes technology enhanced learning within the strategic plan.  Less than 40% of 

respondents indicated this was a moderate or significant influence on their decisions to 

adopt TEL.  Another perspective on this topic is provided through the example of Watty, 

McKay, and Ngo (2016).  They concluded that institutional strategy must take into 

account the competing values of teaching, research, and other faculty responsibilities. For 

this study, over 65% of respondents indicated that whether or not institutional leadership 

values both teaching and research activities on the part of faculty is a moderate or 

significant influence on their decisions to adopt TEL.  Although faculty may not directly 

communicate the value of strategic planning, the gathered perceptions of faculty from 

this study do indirectly point to its importance. 

Support.  Multiple studies have concluded that a diversity of support resources is 

necessary to develop and deliver TEL (Buchanan et al., 2013; Fathema, Shannon, & 

Ross, 2015; Kazley et al., 2013; Keesee & Shepard, 2011).  These include ready access to 

both technical and pedagogical forms of support.  One of the primary factors identified in 

this study is support.  An exploratory factor analysis clustered seven of the items from 

Part 3 of the survey instrument under this factor.  The item with the highest mean rating 

under support was availability of technical support for those using instructional 
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technology to enhance teaching.  Nearly 80% of respondents indicated that this item was 

of moderate or significant influence.  This item was the third highest rated item of all 19 

Part 3 items.  The second highest rated item under support from this study was 

availability of pedagogical support for those using instructional technology to enhance 

teaching.  Over 60% of respondents rated this item as having moderate or significant 

influence.  According to the findings of this study, the collected perceptions of pharmacy 

faculty are in line with conclusions reached by previous researchers. 

Resource availability.  Similar to what was identified in the literature, one of the 

factors identified through factor analysis in this study was technical reliability and 

availability.  Within this factor was included two items.  The highest rated of the two 

items was reliability of various systems (M=3.55).  This was also the highest rated item 

of all 19 items that may influence faculty adoption of TEL.  The other item under this 

factor—whether your institution ensures that instructional technology tools and systems 

are readily available—received the second highest mean rating (M=3.38) among the 19 

items.  Fathema and colleagues (2015) observed that reliable technical infrastructure and 

software systems that are properly maintained are essential to promote faculty adoption 

of TEL.  These finding are very much parallel to the results of this study.  Watty et al. 

(2016) also identified monetary funding as a needed resource to support the adoption of 

TEL.  The findings of this study point to a similar conclusion.  A majority (69.2%) of the 

respondents rated item 3.1 in this study—availability of funding to support innovative 

uses of technology to enhance teaching—as being of moderate or significant influence.  



100 
 

 

Awareness.  The findings of several researchers support the idea that faculty will 

more likely experiment with and use TEL tools and methods if they have knowledge of 

their availability and capabilities (Buchanan et al., 2013; Fathema et al., 2015; Kazely et 

al., 2013; Watty et al., 2016).  Two items on the survey used for this study dealt with this 

theme of awareness: whether other faculty members share their success with using 

technology to enhance teaching (5.1) and whether your institution publicizes evaluation 

data on the effectiveness of using technology to enhance teaching (5.2).  These two items 

were clustered together because of the exploratory factor analysis under the awareness 

factor.  Item 5.1 was the fourth highest rated item on Part 3 of the survey.  Nearly 80% 

indicated item 5.1 as being of moderate or significant influence.  In contrast, item 5.2 had 

a mean rating that placed it next to last on the list of 19 items.  Less than 50% of 

respondents indicated this item as being of moderate or significant influence.  This study, 

while supporting conclusions from previous literature regarding issues related to 

awareness, also points towards the greater importance of awareness due to the sharing of 

information from fellow colleagues.  

Culture.  The theme of culture previously identified in the literature review 

overlaps with the leadership factor identified in this study.  Lewis, Fretwell, Ryan, and 

Parham (2013) concluded, “Professors’ intention to use classroom technology and actual 

use may increase if their department chair and/or dean clearly champion its benefits” (p. 

22).  The literature reflects that an academic culture conducive to TEL adoption by 

faculty includes leadership that is encouraging towards that end.  Two items on the 

survey for this study address this issue directly: whether departmental leaders encourage 
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the use of technology to support teaching and learning (2.1) and whether institutional 

administrators encourage using technology to enhance instruction (2.2).  Item 2.1 was 

rated as being of moderate or significant influence by 71.6% of respondents.  The 

respondents rated item 2.2 as being of moderate or significant influence.  The findings of 

this study support the idea that supportive leadership is a key element of institutional 

culture needed to promote TEL adoption and particularly points to the idea that greater 

influence is to be had by departmental leadership as compared to institutional 

administrators. 

Faculty Characteristics 

Included in the review of the literature for this study was an examination of how 

individual characteristics may correspond to various TEL adoption patterns.  The 

literature review in particular discussed the characteristics of gender, age, departmental 

membership, and academic rank. 

Gender.  Numerous researchers have concluded the female faculty are more likely 

to be influenced by social pressure from people they perceive to be important as 

compared to men Lewis et al., 2013; Zhou & Xu, 2007).  Zhou and Xu (2007) also 

concluded that women have a greater desire for a variety of instructional support services 

as compared to male faculty.  The findings of this study support both of these findings 

from other research.  The women respondents rated all of the survey items related to the 

influence of leaders and the need for various forms of support higher, as indicated by 

higher mean ratings.  Lewis and colleagues (2013) observed that male faculty weighed 

performance expectancy more heavily than females.  Survey item 5.2—whether your 
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institution publicizes evaluation data on the effectiveness of using technology to enhance 

teaching—most closely relates to this observation.  In this study, the female respondents 

had a higher mean rating of this item than the males.  This study seems to somewhat 

diverge from the findings of previous researchers in this regard.  It should also be noted 

that the females had higher mean ratings on all of the 19 items that allowed respondents 

to rate the level of influence that each item may have on their decisions to adopt TEL.  

This is a subject of discussion later in regards to being an area of future research. 

 Age.  Morris and Venkatesh (2000) observed that an evaluation of the cost and 

benefits of a particular tool had a greater influence on younger workers’ technology 

adoption behavior.  The finding of this study are in line with this concept.  All four items 

within the funding and compensation factor for this study reflect a significant negative 

correlation in regards to age.  Morris and Venkatesh (2000) also observed that with 

increasing age, perceived social pressure is a greater influence in terms of technology 

adoption.  This finding is not supported by this study.  Within the leadership and 

expectations factor, there was no significant correlation between any of the four items 

and age.  

 Departmental membership.  Multiple researchers have identified differences 

between faculty of various academic departments and the types of TEL they tend to adopt 

(Pearce, 2008; Pereira & Wahi, 2016).  No research was identified that examines the 

relationship between departmental membership and what influences the respective 

faculty to adopt TEL.  This study did attempt to examine this relationship.  Two items 

(2.1 and 2.2) on the survey asked respondents to rate the level of influence that 



103 
 

 

encouragement to use TEL from institutional and departmental leaders would have on 

their decisions to adopt TEL.  Respondents who associated themselves with the 

department of pharmacy practice rated both of these items significantly higher than did 

those that associated themselves with the department of pharmaceutical sciences.  The 

items that the pharmaceutical sciences faculty rated higher under the leadership and 

expectations factor were whether institutional leadership values both teaching and 

research activities on the part of faculty (2.3) and whether or not students have an 

expectation of technology use by faculty (2.4). 

 Academic rank.  The most notable findings pertaining to the relationship between 

academic rank and items that may influence adoption of TEL as perceived by faculty 

from this study were within the compensation and funding factor.  Item 3.2 (financial 

stipends for those who commit to use various technology supported instructional 

methods) and item 3.4 (whether or not you used technology to support teaching as a 

consideration during promotion and tenure determinations) are both related to monetary 

compensation.  For both of these items, those selecting the lower faculty rankings of 

assistant professor and associate professor rated their levels of influence significantly 

higher than did the higher ranked full professors.  The literature did not speak to this 

issue of faculty rank and issues of compensation.  This study does seem to contribute to a 

lesser discussed element within the research regarding faculty rank and TEL adoption. 

Diffusion of Innovations 

One of the key concepts discussed in the literature review for this study was the 

innovation adopter categories as described in Rogers’s (2003) diffusion of innovations 
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(DOI) theory, the theoretical framework for this study.  Rogers (2003) and subsequent 

researchers (Keesee & Shepard, 2011; Porter & Graham, 2015; Rogers & Wallace, 2011) 

used various procedures to categorize a studied population into the five adopter 

categories: laggards, late majority, early majority, early adopters, and innovators.  The 

DOI theory asserts that each category of adopters have their unique needs in terms of 

what helps them move towards adoption of an innovation (Rogers, 2003).  The results of 

previous researchers have reported noteworthy differences between adopter groups in 

regards to innovation adoption behaviors (Keesee & Shepard, 2011; Porter & Graham, 

2015; Rogers & Wallace, 2011).  The results of this study did not reflect any notable 

significant difference between adopter groups.  Only one of the 19 survey items reflected 

a minor, but statistically significant difference between the subgroups of adopters 

identified in this study.  Each category of adopters in this study reflected very similar 

mean ratings for nearly all 19 items that allowed respondents to rate the level of influence 

each item may have in regards to their innovation adoption decisions.  

Conclusions 

 Based on the results of this study, the following is a listing of conclusions 

corresponding to the two primary research questions. 

1. What are the most important institutional drivers influencing adoption of TEL 

as perceived by faculty at colleges of pharmacy? 

• Five factors/categories of items may influence TEL adoption among 

pharmacy faculty: (a) support, (b) leadership, (c) funding and 

compensation, (d) technical reliability and availability, and (e) awareness. 
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• Items related to technical infrastructure (technical reliability, availability, 

and support) are consistently of highest importance to pharmacy faculty in 

regards to TEL adoption. 

• The most important sources of information regarding TEL innovations for 

pharmacy faculty include fellow colleagues and departmental leaders.  

These have more influence than information from institutional 

administrators and publication of evaluation data regarding TEL. 

• Faculty desire a diversity of support, beyond technical support.  This 

includes pedagogical support, face-to-face professional development, 

online professional development, and one-on-one training. 

• No notable differences exist between the innovation adopter groups.  This 

is true in regards to items that may influence their decisions to adopt TEL 

across all five factors. 

2. How are the respondents’ adopter category, age, gender, rank, and department 

related to items that may influence TEL adoption? 

• Female pharmacy faculty consistently rated items that may influence their 

decisions to adopt TEL higher than male faculty.  This was true across all 

five categories of influential items. 

• The prospect of greater monetary compensation has a greater influence 

over younger and lower ranked faculty, associate and assistant professors, 

than older faculty and those who have reached the rank of full professor.  
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• Members of the pharmacy practice department are more influenced by 

institutional and departmental leaders than are members of the 

pharmaceutical sciences department. 

• Members of the pharmaceutical sciences department are more influenced 

by the value an institution places on both teaching and research as well 

student expectations of TEL. 

• As faculty age increases, various forms of support for TEL become more 

important. 

• Using gender, age, academic rank, academic department, and 

innovativeness as independent variables together have very limited 

predictive power for the five factors. 

Implications 

Based on the results of this study is a list of recommendations for leaders at 

colleges of pharmacy in regards to the promotion of TEL. 

• Leaders at colleges of pharmacy should make the necessary investments to 

ensure the reliability and availability of various hardware and software 

systems to support the delivery of TEL.  This should be coupled with readily 

available technical support as needed.  In addition, leadership at colleges of 

pharmacy should make it well known to faculty that the technical 

infrastructure is reliable and technical support is readily available. 

• Institutional administrators should take the necessary steps to ensure that 

department chairs are supportive of any efforts to promote TEL adoption by 
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faculty.  Institutional administrators should see department chairs as key to 

communicating a vision to promote TEL adoption. 

• Leaders at colleges of pharmacy should provide many opportunities for 

faculty to share their successes in TEL with their colleagues. 

• Leaders at colleges of pharmacy should ensure that a diversity of professional 

development opportunities is available to faculty.  These should include face-

to-face professional development, online professional development, and one-

on-one training. 

• Leaders at colleges of pharmacy should consider including the evaluation of 

TEL implementation within promotion and tenure considerations.  

• When promoting adoption of TEL among faculty within the department of 

pharmaceutical sciences, leaders at colleges of pharmacy should ensure they 

communicate the high value of both research and teaching. 

Recommendations for Future Research 

Based on the results of this study, the following recommendations for future 

research are: 

a. Strengthen the survey instrument and reimplement with the same, similar, or 

different population.  Some suggestions to modify the instrument include: 

• Remove the innovativeness-questionnaire (Part 2) from the survey, as the 

categorization of adopters did not seem to produce any informative results.  

One possibility would be to replace the innovativeness questionnaire with 

a different approach to categorize the respondents. 
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• Remove items from Part 3 of the survey that have cross loadings above a 

certain threshold (i.e., .3). 

• Add items to the questionnaire so that each factor has a similar number of 

items. 

Once the survey has been further developed, it could be used with the same or 

new population.  Data collected through the revised survey could then be 

analyzed via confirmatory factor analysis to verify the previously identified factor 

structure. 

b. This study did not attempt to collect adoption data from the participants.  

Another variation of this study would be to modify the survey instrument to 

collect adoption data.  The survey could ascertain how long a respondent had 

been using various forms of TEL.  The adoption data could then be tested for 

correlation with the items that may influence TEL adoption. 

c. This study focused on TEL as the innovation.  A variation of this study would 

be to replace TEL with a more specific innovation such as the flipped 

classroom approach to teaching or online distance learning.  Another option 

would be to replace TEL with any research based instructional method.  This 

latter option would likely require more comprehensive revisions to Part 3 of 

the survey since several of the items are exclusively technology oriented. 

d. A qualitative study could be conducted to address the research questions from 

this survey.  The five factors/themes identified in this study could be used as a 
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guide in developing interview questions for the qualitative study.  A 

qualitative study would shed different light on the research questions. 

e. The findings from this study included the observation that female respondents 

always had higher mean rating for the items that may influence TEL adoption 

than did the male respondents.  This result should be examined more, first 

through additional review of the literature.  Is there an existing theoretical 

framework that may explain this phenomenon or other studies that have had a 

similar finding?  

f. One of the findings from this study was the identification of a scale that 

results from summing all of the Part 3 items, the Tendency to be Influenced 

(TTBI) scale.  The results of this scale could be used to categorize the 

respondents by their level of TTBI and then these newly grouped cases could 

be analyzed to identify any commonalities.  This type of process would in a 

general sense, follow the approach of Rogers (2003).  He would target a 

population to be studied, create a variable to measure a personality trait (in his 

case it was always innovativeness), use the variable to segment the 

population, and then attempt to identify each segment’s unique needs in terms 

of innovation adoption. 

Final Thoughts 

Leaders at colleges of pharmacy should ensure that a robust and well-supported 

technical infrastructure is available to deliver TEL.  They should also facilitate the 
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sharing among faculty colleagues successes of TEL delivery.  A diversity of TEL 

professional development options should be made available to faculty as well. 

It is incumbent upon leadership at colleges of pharmacy to identify those factors 

that influence the adoption of TEL and use that information to support greater adoption of 

TEL to meet the needs of their students.  The findings of this study may act as a 

framework to support such efforts.  
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Enhanced Learning at Colleges of Pharmacy 

Investigator Name: Reid Proctor 

Email Contact Information: proctor_r@mercer.edu 

You are invited to participate in an online survey for a research project conducted 

through Mercer University. Mercer University’s IRB requires investigators to provide 

informed consent to the research participants. 

The purpose of this online research study is to examine faculty perceptions of factors that 

influence technology enhanced learning adoption. Your participation in the study will 

contribute to a better understanding of faculty adoption of technology based tools and 

methods to support teaching and learning. You must be at least 18 years old to 

participate. 

If you agree to participate 

The survey will take approximately five minutes of your time. You will complete an 

activity about faculty technology adoption. You will not be compensated. 

Risks/Benefits/Confidentiality of Data 

There are no known risks or discomforts which could cause you to feel uncomfortable, 

distressed, sad, or tired. There will be no costs for participating. If you choose to 

participate, you be given the option to participate in a drawing for a $100 Amazon gift 

card. Participants will also be provided access to the associated literature review and an 

early version of the aggregate survey results. Although your participation in this research 

may not benefit you personally, it will help us understand how various factors influence 

technology adoption at colleges of pharmacy by faculty. Your name and email address 

will not be kept during the data collection phase.  

Participation or Withdrawal 

Your decision to participate or decline participation in this study is voluntary. You may 

decline to answer any question and you have the right to withdraw from participation at 

any time. Withdrawal will not affect your relationship with Mercer University in anyway. 

If you do not want to participate, you may close the browser window at any time. 



131 

 

If you do not want to receive any more reminders, you may email us at 

proctor_r@mercer.edu. 

Contacts 

If you have any questions about the study contact the investigator Reid Proctor at XXX-

XXXX or send an email to proctor_r@mercer.edu. Mercer University’s Institutional 

Review Board (IRB) reviewed study #H1710276 and approved it on 25-Oct-2017. 

Questions about your rights as a research participant 

If you have questions about your rights or are dissatisfied at any time with any part of this 

study, you can contact, anonymously if you wish, the Institutional Review Board by 

phone at (478) 301-4101 or email at ORC_Research@Mercer.edu. 

Thank you in advance for your time and participation! 

Please do not forward this link to others. 

Please print a copy of this document for your records. 

 

 

 

 

 

 

 

Mercer University Office of Research Compliance 

1501 Mercer University Drive, Macon, Georgia, 31207 

Phone: 478-301-4101   Email: ORC_Research@Mercer.Edu   Fax: 478-301-2329 
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Tift College of Education 

Dear Pharmacy Faculty Member, 

My name is Reid Proctor. I am a Ph.D. candidate at the Mercer University Tift College of 

Education. I am conducting a research study about technology adoption by faculty at 

colleges of pharmacy. I am emailing to ask if you would like to participate by completing 

a survey for this research project. 

Mercer University’s IRB requires investigators to provide informed consent to the 

research participants. If you would be interested in taking this survey, please click the 

following link for more information on how to participate: 

https://merceruniversity.co1.qualtrics.com/jfe/form/SV_ezZxh1Hzx4VOicB 

If you choose to participate you be given the option to participate in a drawing for a $100 

Amazon gift card. Participants will also be provided access to the associated literature 

review and an early version of the aggregate survey results. 

If you have any questions about the study, contact the Principal Investigator Reid Proctor 

by phone, xxx-xxx-xxxx, or by sending an email to proctor_r@mercer.edu. 

Mercer University’s Institutional Review Board (IRB) reviewed study #H1710276 and 

approved it on 25-Oct-2017. 

Questions about your rights as a research participant: 

If you have questions about your rights as a research participant of if you are at any time 

dissatisfied with any part of this study, you may contact, anonymously if you wish, the 

Mercer University Institutional Review Board (IRB) by phone at (478) 301-4101 or by 

email at ORC_Research@Mercer.Edu. 

Thank you in advance for your time and participation! 

Mercer University Office of Research Compliance 

1501 Mercer University Drive, Macon, Georgia, 31207 

Phone: 478-301-4101   Email: ORC_Research@Mercer.Edu   Fax: 478-301-2329 
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Hi Dr. Porter and Dr. Graham, 
Your 2015 article, Institutional Drivers and Barriers to Faculty Adoption of Blended 
Learning in Higher Education, I have found to be very informative. I am currently 
working on a somewhat similar study focused on examining factors impacting the 
adoption of technology enhanced learning at colleges of pharmacy. Could I have your 
permission to adapt the survey instrument used to collect data in your study for my 
study? 
Thanks for considering this request. 
Regards, 
---- 
Reid Proctor 

 

From: charles.r.graham@gmail.com on behalf of Charles Graham 
<charles.graham@byu.edu> 
Sent: Wednesday, April 05, 2017 7:43 PM 
To: Reid Proctor 
Cc: wendy.woodfield@gmail.com 
Subject: Re: Request Regarding Survey Instrument 
Of course! Please feel free to use anything you want. Best of luck in your research. We 
would love to see your final research when you are done! 
Charles 

Charles R. Graham 
Brigham Young University 
Instructional Psychology & Technology 
https://sites.google.com/site/charlesrgraham/ 
charles.graham@byu.edu 
801-422-4110 
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