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ABSTRACT 

The emphasis on education fluctuates with the economy. When education 

is encouraged, many individuals flock to colleges and universities to increase 

earning potential or achieve goals. Thanks to advancements in technology, 

distance education in the 21st century can be similar to face-to-face education. 

Students spend many hours sitting in front of a computer completing course 

work. Although still in infancy stages, online education has vastly improved. 

Perspectives like teaching adults (andragogy), transformative learning, and 

teacher immediacy all address teaching individuals from afar. In consultation with 

these three perspectives, several qualitative measures have been developed aid 

with online course design. This graduate project intends to assist faculty with 

setting up an online course using Andragogy, Transformative Learning Theory, 

and Teacher Immediacy as the backbone. In addition, the Quality Online Course 

Initiative, Quality Matters, and Quality Online Learning and Teaching tools are 

applied.  
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CHAPTER ONE 

INTRODUCTION 

 

Bettering oneself through education is an admirable action. Unfortunately, 

due to the demands of life, economic fluctuations, proximity, cost, and dozens of 

other factors, many people shy away from earning a college education. 

Fortunately, because of its flexibility (Young, 2006), online education has 

emerged and is quickly becoming an acceptable alternative to traditional face-to-

face classroom instruction (Crawford-Ferre & Wiest, 2012). Online education also 

provides access to college courses to traditionally underserved populations due 

to the lack of proximity to a school or economic disadvantages (Xu & Jaggars, 

2014). Although the concept of distance education is not new, online courses are 

increasingly popular and suit the lifestyles of many students far better than face-

to-face courses, because an online education provides students more control 

over their education (Britt, 2015). Donathan and Hanks (2009) point out that 

online education is a hot topic in higher education and the demand is 

continuously increasing. 

 Not only are students turning to distance learning programs, instructors 

are also seeking out online teaching positions for a variety of reasons 

(Carnevale, 2003). While the demand for these programs, and the desire to 

teach them, is great news for universities with online programs, there is a great 

responsibility for these programs to provide quality instruction. Due to the 
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increased interest and enrollment in distance education, online instructors should 

consider several items. These items include ongoing training, organized course 

format, remaining proactive, regular and timely communication, maintaining a 

presence in the classroom, effective discussion board facilitation, scaffolding, 

and professional development. 

There are many reasons a student seeks learning online rather than face-

to-face instruction. For example, learners with career aspirations that align 

positively with class materials are more likely to have positive perceptions of the 

class and will maintain motivation to finish out the course (Fritea, 2015). Despite 

growth in online learning, 50 percent of students in an online program do not 

finish the class, with students citing a lack of engagement being a critical factor 

(Lee, Pate & Cozart, 2015). To have successful results, faculty and students, 

must understand that online learning relies on face-to-face skill sets differently. 

For example, time management may be more difficult due to a course not having 

a weekly, in-class, meeting pattern. 

 Many teaching and communication strategies from a traditional teaching, 

face-to-face standpoint do not necessarily work in the online classroom. For 

example, faculty members are not able to see students’ reactions, non-verbal 

cues that face-to-face faculty members benefit from. Many techniques need to be 

spelled out to avoid miscommunication or confusion as neither online students 

nor faculty experience the same level of nonverbal communication or hear tones 

in each other’s voices as individuals in a face-to-face class. Therefore, when 
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teaching online, it is important to know the characteristics of an online 

environment and attend to appropriate ways of communicating, interacting, 

motivating, and supporting students.  

This project will focus on creating a generic, andragogical manual for 

faculty teaching online. The multitude of online learning platforms begs for a 

generic manual to focus on best practices. The guide strives to make a virtual 

environment a safe place where students feel comfortable enough to actively 

engage in the material and communicate to each other and the instructor. It will 

cover setting up the classroom, announcements, lecture materials, discussions, 

grading, and supplemental materials. The manual will also address immediacy, 

student interactions, and instructionally related problems. 

Many studies have documented how enhanced communication between 

instructors and their students serve to promote fruitful affective and cognitive gain 

in a variety of instructional environments (Bailie, 2012). Arbaugh (2010) found 

that informal instructor immediacy behaviors were positive predictors of student 

perceived learning and satisfaction. There are several factors involved with 

online student success. Negative predictors of perceived learning, per Arbaugh 

(2010), are when the instructor does not regularly log into the classroom or the 

average time spent per login is low. Collectively, the findings suggest the need 

for instructors to structure and organize their courses beforehand so they can 

focus on efficient engagement with their students while the class is in session 

(Arbaugh, 2010). 
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Despite a lot of growth in the popularity of online education, little research 

exists on the experiences of students (Barbour & Siko, 2012; Milheim, 2011). In 

the study by Barbour and Siko (2012), data revealed online students were 

typically good at prioritizing and understanding what was needed to do to 

succeed in an online environment; however, they either did not make the effort to 

succeed or did the bare minimum to succeed. The study validates that some 

online learners face similar problems as traditional classroom learners: not being 

engaged.  

Technical problems also lend a hand to students’ failures (Michael, 2012).  

Lack of proper technology at home poses a threat to online students who cannot 

access the course or complete assignments properly. Ill-equipped computers, 

outdated software, and sketchy Internet connections are some of the problems 

that online students face and must overcome to be successful in an online 

classroom. 

Other factors that influence student learning are learning style and comfort 

level—with both technology and the course topic. A poor fit in learning style or a 

low comfort level can lead to student dissatisfaction and attrition (Harrington & 

Loffredo, 2010). 

Fortunately, as online education expands, institutions are organizing 

support for faculty members to improve the experience for both teacher and 

student. For example, California State University, San Bernardino (CSUSB) has 

a department called Academic Technologies & Innovation (ATI). One aspect that 
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ATI specializes in is aligning faculty with online course creation using evidenced 

properties by MarylandOnline’s Quality Matters (QM) and California State 

University’s (CSU) Quality Online Learning and Teaching (QOLT) strategies 

(CSUSB, 2017). CSUSB is one example of an institution addressing the need to 

adequately support and train faculty to develop effective online instruction and 

formulate strategies for successful generation of virtual classrooms (Crawford-

Ferre & Wiest, 2012).  

This document intends to address the conceptual perspectives regarding 

teaching adults and potentially non-traditional students. Specifically, andragogy, 

transformative learning theory, and teacher immediacy will be discussed with the 

rationale of creating an online college-level course. In addition to the three 

concepts, quality control mechanisms are discussed, which have been put into 

practice by major institutions. This document uses QM, QOLT and the University 

of Illinois’ Quality Online Core Initiative (QOCI) to explain the needs for quality 

control in online education (Quality Matters, 2014; ION, 2015, Quality Assurance, 

2016). 
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CHAPTER TWO 

ACADEMIC PERSPECTIVES 

  

Higher education is full of research, with the intention of improving the 

teaching profession. For example, numerous studies exist that confirm or reject 

teaching techniques for the spectrum of learning styles (Rogowsky, Calhoun, & 

Tallal, 2015). Within the teaching realm of academic research, there are 

thousands of articles dedicated to teaching. A subset of teaching, with its own 

library of articles and books, is distance learning, which, in the current digital age, 

is called online learning. Behind most research is a guiding principle to explain a 

certain phenomenon.  Through research for this manual, certain theories and 

concepts emerged which proved relevant to the purpose of the project, namely, 

to create quality learning environments. While always remembering the 

audience, the online students, these three perspectives: andragogy, 

transformative learning theory, and teacher immediacy, lend themselves to 

support strategies developed for online learning. These perspectives will be the 

guiding principles behind the manual. Andragogy is used because the manual is 

geared towards college virtual classrooms which teach adults rather than 

children (Belcher, 2009). Transformative learning theory explains how adults 

combine new knowledge with existing knowledge (Anderson, 1979). Lastly 

Teacher Immediacy will explain how to bridge the perceived distance between 

the instructor and the student when learning online (Campbell, 2014). 
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Andragogy 

 The underlying principle of this project revolves around the idea of 

andragogy. Before going into andragogy, it is important to discuss the differences 

between andragogy and pedagogy. Norwegian professor Svein Loeng (2013) 

explains the differences between pedagogy and andragogy. Pedagogy 

traditionally has lent itself to the idea that a teacher has total control over a child’s 

learning. It is an authoritarian focused, top down approach to learning.  The main 

concept in pedagogy is identifying the best way of transferring knowledge or 

information that does not necessarily require critical thinking; it is more 

memorization and recollection. Grades are used to document a student’s 

progress in the knowledge transmission. 

 Conversely, andragogy focuses on the learning experience of adults and 

which methods work best in adult education (Belcher, 2009). For classification 

purposes, I am defining an adult as an individual over the age of 18. The concept 

is more self-directed because adults typically set their own schedules for learning 

and have other motivations to commit to study or practice. Adult education is also 

often cooperative, in that adults tend to work together and review each other's 

work and understanding of a subject. In many adult education courses learning is 

somewhat informal and more emphasis is placed on critical interpretation and 

analysis (Kaufman, 2003). 

Per Regino (2009) andragogy was developed several years after 

pedagogy. The word pedagogy first appeared in the 1500s and has roots in Latin 
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and Greek. Literal translation is to guide or teach a child. Fast-forward 500 years 

and the meaning broadened to simply refer to the art of teaching. 

On the other hand, andragogy refers to methods or techniques used to 

teach adults (Regino, 2009). German educator, Alexander Kapp is recognized for 

creating the theory (Knowles, 1970), however Malcolm Knowles made it popular 

in the 1960s.  Malcolm Knowles, an American educator focused on adult 

education (Hiemstra, 2003). Simply put andragogy is the study of methods used 

to teach adults while pedagogy focuses on children, although common practice 

generalizes to just teaching (Knowles, Holton, & Swanson, 2005). 

How andragogy works in practice is slightly more structured than the 

definitions and draws from the roots of pedagogy. The teacher still needs to 

teach and transfer knowledge to the student; however, andragogy takes into 

consideration the life experiences the student brings to the classroom. More 

emphasis is placed on reflecting on one’s work-based and life experiences 

(Raven, 2014). A key example of this method of teaching is when I teach 

Customer Relations and Servicing online. In the weekly class discussions, 

students are requested to talk about the weekly material but also digest it and 

share how it applies to their lives, and determine whether the title Customer 

Service Representative applies or not. 

There are six underlying assumptions that describe the adult learner, 

through the lens of andragogy: as someone who (1) has a self-concept, (2) has 

life experiences, (3) has a need that demands learning, (4) is problem-centered, 
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(5) has internal motivation, and (6) has knowledge of why learning is necessary 

(Hiemstra, 2003). “Self-concept” assumes adults want and choose to learn. 

“Experience” assumes adult learners have lived experiences that contribute to 

the richness of class discussions. “Needs” that demand learning indicate the 

adult has a readiness to learn. “Problem-centered” assumes that adults have an 

immediate desire to apply learned material. Internal motivation refers to adults 

turning to education to improve different aspects of her/his life like self-esteem, 

self-actualization, and a better quality of life. Finally, adults want to understand 

why learning is necessary (Merriam, 2001; Baumgartner, Lee, Birden, Flowers, 

2003). 

Students who fit the andragogy model may find online education 

attractive. Ideally all educational opportunities will provide students the ability to 

express all six assumptions presented by Hiemstra (2003); however, online 

education adds in flexibility. Depending how courses are built, students can 

participate in course discussions outside of traditional face-to-face time frames. 

For example, a student may choose to participate in a class discussion at 4 a.m. 

before his or her family starts to wake. Online course discussions may also 

provide a sense of safety allowing the student to share personal, relatable stories 

with classmates with some anonymity. Through the sharing of experiences 

relating to the subject matter, an adult may take that knowledge outside of the 

classroom and apply it in real-time to his or her life. 
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Transformative Learning Theory 

Jack Mezirow is credited for introducing Transformative Learning Theory 

in 1978 (Mezirow, 1997). This theory explains how adults can critically examine 

previously integrated knowledge and determine how new information will fit into 

an individual perspective (King, 2007; Merriam, Caffarella, & Baumgartner, 2007; 

Mezirow, 1997). Adult learners are unique in their methods of learning and 

assigning meaning to new information. King (2007) and Nohl (2015) go on to 

further explain that by living, adults acquire many experiences through feelings, 

conditioned responses, norms, values, and various associations to define their 

life and the world around them. Frames of reference are the structures of 

assumptions through which we understand our experiences. Transformative 

learning theory allows for individual interpretation of life experiences and occurs 

when learners are faced with a dilemma which calls for action requiring critical 

thinking (King, 2007; Nohl, 2015). King (2007) further suggests transformative 

learning is a uniquely adult theory and attempts to explain how adult expectations 

influence meaning assigned to experience. 

Because education facilitates the transfer of information, understanding 

how transformative learning impacts online learners is critical to the design of an 

online course (Yuzer, Kurubacak, and Information Science, 2010). Research that 

compares face-to-face and online instruction verifies previous studies that online 

students are engaged at a higher level of thinking as opposed to merely recalling 

facts (Ogito, 2013). This higher level of thinking, as explained by Ogito (2013), is 
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the result of students exercising self-regulation and taking charge of their 

educational activity. Scardamalia and Bereiter (2008) explain faculty can 

encourage higher levels of learning through instructional design with online 

discussion boards and chatrooms. Ongito’s (2013) study found gender did not 

play a significant role in learners’ engagement of reflective learning practices. 

The study also revealed class-level (i.e. freshman, sophomore, etc.) does not 

impact the students’ experience with online discussions. Lastly, the study 

identified self-efficacy and previous knowledge as major contributors to this 

higher level of thinking. 

 

Teacher Immediacy 

 The last perspective to help guide this project is immediacy, which was 

popularized by Albert Mehrabian in the 1960s (Roberts & Friedman, 2013, Powell 

& Powell, 2016). Richmond (2002) describes immediacy as a psychological closeness or 

physical closeness perceived by students. Janis Andersen expanded immediacy in 

the late 1970’s to discuss nonverbal behaviors as gestures, leaning forward, 

relaxed body posture, movement, smiling, nodding, variations in vocal tones, and 

eye contact in relation to student learning (Andersen, 1978). The applications of 

immediacy to educational settings introduces the idea that a teacher, using 

certain cues, can reduce the perceived psychological/emotional distance 

between instructor and learners and thereby influence certain classroom 
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outcomes, especially student learning (Allen, Witt, & Wheeless, 2006). Andersen 

(1979) discusses how all the behaviors impact student learning. 

Teacher immediacy represents a behavior that an instructor can be 

trained to exhibit and/or increase. Faculty can bridge the perceived distance between 

faculty and student by using certain immediacy behaviors (Allen, Witt, & Wheeless, 

2006). Examples of verbal immediacy behaviors include using personal examples, asking 

questions, using humor, addressing others by name, praising others, initiating 

discussion, and using inclusive pronouns (Kidd & Song, 2008). Witt, Wheeless, & 

Allen (2004) explain how crucial it is to call students by their first names. These 

verbal messages show empathy and openness. Other ways to reduce the 

perceived gap is to use inclusive language such as “us” and “we” instead of “you” 

and “I”. It is also important to encourage communication by seeking more student 

interaction. This is done by simply asking the student to continue talking or 

praising the conversation with the request for more. 

The efficacy of nonverbal immediacy behavior is based in a reinforcement 

paradigm underlying attraction theory (Mehrabian, 1981). Stated simply, people 

approach stimuli that provide rewards and avoid stimuli that are not rewarding or 

punishing. Immediacy behaviors that a teacher displays in communicative acts 

and interactions with students, therefore, is rewarding. These behaviors typically 

include looking toward someone, leaning toward someone, touching someone in 

a non-threatening manner, sitting near someone, smiling, and speaking in an 

animated way (Planalp, 1993). It follows that these rewarding behaviors may 
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serve as reinforcement for the attentive behavior, feedback and interaction from 

the student that increase affective, cognitive, and behavioral learning (Kim & 

Hunter, 1993; LeFebvre & Mike, 2014). Increasing the willingness of students to 

approach and engage in educational tasks is critical to the learning process. 

Behaviors within the classroom lay upon a continuum from hostile or 

immediacy reducing to intimate. Certain immediacy behaviors favor one side 

over the other, and vary among distance from the continuum’s extremes. For 

example, ways of increasing immediacy can include using calm vocals, ensuring 

a comfortable physical distance between faculty and student, appropriate touch, 

like a pat on the back or high-five, eye contact and smiling (Lamm, 2011). 

Another topic Lamm (2011) discusses is the appearance of the faculty 

member. Formally dressed professors are repeatedly rated as intelligent, 

competent and prepared. Unfortunately, formal dress does not always incite 

positive interpretations. Some students may view the attire as an indication the 

professor is not open to students’ needs and is rigid in the course. On the other 

end of the dress continuum is the informally dressed teacher. Students interpret 

these individuals are flexible, fair, friendly, and not as prepared. Dress is 

something easily controllable by the teacher. Openness to the idea of mixing 

dress, more formal in the beginning and less formal after a few weeks shows 

faculty can change perceptions and outcomes.  

The ability of a teacher to improve the outcomes of the educational 

environment by changing his or her communication behaviors is vital for persons 
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studying classroom communication. As a matter of fact, research continues to 

demonstrate that increased teacher immediacy directly impacts cognitive and 

behavioral learning for the better (Adams & DeFleur, 2006; Manduca, McConnell, 

Koballa, & Mogk, 2007). When faculty practice immediacy to reduce the 

psychological and/or physical barrier between students and themselves, it 

positively correlates with student motivation (Kerssen-Griep & Witt, 2012). 

Another factor to increase student motivation is the use of self-disclosure by the 

faculty member. This includes humor, personal stories, examples, and narratives 

(Frymier,1994, Goldman & Brann, 2016). Communication researchers 

discovered the use of affinity seeking strategies, like self-disclosure, and humor, 

positively related instructors’ clarity cues to students’ motivation (Myers, 

Blackman, Andersen, Hay, Lee, & Gray, 2014), and confirmation behaviors 

(Goodboy & Myers, 2008). 

 In the classroom, teachers engage in instructional communication to 

accomplish educational goals. Competent teachers select and employ a type of 

communication or method of instruction with the expectation that students 

respond favorably and increase learning (Comstock, Rowell, & Bowers, 1995). 

The question is whether the reaction to the behavior of the instructor facilitates or 

hinders a learning outcome. If the outcome sought is greater satisfaction from 

instruction, the argument becomes a teacher should enact a set of immediacy 

behaviors due to an increased level of learning (Witt, Wheeless, & Allen, 2004). 
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Immediacy is positively correlated to student attendance, participation, and 

affective learning (Rocca, 2001; 2004).  

 Immediacy in computer-mediated communication, or online courses, 

requires something dubbed social presence. Social presence is the awareness of 

others in an interaction (Frisby, Limperos, Record, Downs, & Kercsmar, 2014). 

Hughes (2014) discovered through recent research, social presence has been 

renamed or referred to as instructor presence when discussing online learning, 

and it is closely tied to the idea of interactivity in media. Hughes (2014) continued 

to discuss that social presence is composed of three dimensions: online 

communication, interactivity, and social context. Sheridan & Kelly (2010) define 

interactivity as communication strategies, formality of messages, and timeliness 

of responses and social context describes the instructors out-of-classroom 

presence, such as personal website, videos, and engaging in various forms of 

chat. Students rated interactivity with higher importance than social context in an 

online course (Sheridan & Kelly, 2010, Hughes, 2014). 

 Pulling together information from the reviewed literature, online faculty can 

start reducing the perceived gap between instructor and student by using 

inclusive language (Witt, Wheeless, & Allen, 2004). In communicating with the 

student, whether through email, video, or class discussions, use the student’s 

first name. Also, especially in class discussions, provide praise to posts that 

exceed expectations and offer positive engagement to posts that need a bit more 

work. Let the student know, if true, he/she is on the correct path and ask the 
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student to develop the idea more. When communicating with the student(s) be 

sure to reinforce the idea you and the students are a team by using the terms 

“we” and “us”.  

The next way to demonstrate immediacy is to solidify communication 

strategies. Make sure students are aware the classroom communication 

strategies. When teaching for Everest University Online, I committed to respond 

to direct messages, within our Learning Management System (LMS), and emails 

within 24-hours, except for Sundays. I vowed to grade submitted assignments 

within 72-hours of the due date. Lastly, in a professional, yet casual tone, I would 

communicate in language appropriate for the grade-level. These three practices 

exhibited the strategies emphasized by Sheridan & Kelly (2010) and Hughes 

(2014). 

Together these three perspectives, andragogy, transformational learning 

theory, and teacher immediacy, have the potential to allow online faculty to 

develop strategies that can improve a student’s online learning experience. 

Remembering andragogy is geared towards the adult learner with life 

experiences, assessments can focus on “real life” applications. Creating 

assessments where a student can apply knew knowledge with existing 

knowledge is the backbone of transformative learning theory. And finally, teacher 

immediacy explained how to lessen the perceived distance between instructor 

and student.  
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CHAPTER THREE 

QUALITY 

 

 Now that some guiding concepts have been identified and explained, it is 

natural to investigate current quality measures in place at institutions around the 

world since most online learning does not require the learner or the faculty 

member to be in a specific location. Techniques used in face-to-face classrooms 

are foundations that online teaching is built upon; however, some techniques 

must be altered in the online learning environment. For example, day or night, 

students have access to the class materials because of the Internet, thus turning 

online courses an asynchronous learning environment.  

Because there are so many different distance learning platforms, it is vital 

to ensure there are certain quality standards throughout the course. To address 

such a problem, several quality rubrics were developed to measure and guide 

quality instruction; however, only three rubrics are examined here: The Quality 

Online Course Initiative (QOCI) (Ion, 2015), Quality Matters (QM) (Quality 

Matters, 2014), and the Quality Online Learning and Teaching (QOLT) (Quality 

Assurance, 2016). These quality measurement rubrics were chosen because 

they have all received recognition from the U.S. Department of Education. By far, 

these three quality controls are the most widely referenced in the online 

education realm. 
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Quality Online Course Initiative 

 The Illinois Online Network, an initiative for staff and faculty from higher 

education interested in online teaching, in a joint effort with the Illinois Virtual 

Campus, came together to form the QOCI (ION, 2015). QOCI developed an 

evaluation system for online instruction or an online course rubric. The 

collaboration had one goal in mind: to create a tool to improve accountability for 

online courses within the State of Illinois. Three targets were derived to create 

the tool: 

• “create a useful tool (rubric) that can help faculty develop quality online 

courses 

• identify ‘best practices’ in online courses 

• recognize faculty, programs, and institutions that are creating quality 

online courses” (ION, 2015). 

With the three objectives and goal in mind, the group established six 

categories to best achieve a rubric for building a quality online class. The rubric is 

built upon 1) instructional design, 2) communication, integration, and 

collaboration, 3) student evaluation and assessment, 4) learner support and 

resources, 5) web design, and 6) course evaluation. Illinois Online Network (ION) 

has created a sound rubric, which is seen when looking briefly at the six 

categories. 

The first category, instructional design, addresses how the learner 

receives the skills and transferred knowledge through the digital instructional 



19 

methods. It specifically relates to the preferences, styles and strategies used 

inside the classroom. Next is the communication, interaction, and collaboration 

category. This category determines how technology uses, assignments, and 

course design support interactions between the content, instructor and learners. 

Student evaluation and assessment follows in the sequence. This grouping 

addresses the methods with which the institution measures quality of work and 

student progress. Moving on to the fourth category, learner support and 

resources, evaluates a virtual classroom on the technical, academic, and 

program resources available to the learners. Next is web design. Although 

content management systems (CMS) or LMS do not offer much flexibility; it is 

important to remember the use of outside webpages, multimedia, and graphics 

are important. The largest item to note is to follow the institution’s accessibility 

standards. The last category is course evaluation. This refers to the mechanisms 

and processes where students can provide feedback and ways to improve the 

course and student experience. 

To evaluate the course against these six categories, the QOCI team 

created an evaluation tool for the course creation rubric with five levels of 

achievement: non-existent, developing, meets, exceeds, and not applicable with 

an opportunity for the instructor to provide comments (ION, 2015). Designing the 

rubric and evaluation scale this way allows for the tool to be universal and altered 

to fit specific programs better than a rigid scale without narratives (ION, 2015). 
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Quality Matters 

 Funding from the US Department of Education Fund for the Improvement 

of Postsecondary Education allowed MarylandOnline, a consortium of Maryland 

based colleges and universities, to improve their effectiveness of online learning 

(Quality Matters, 2014). Using the federal grant, MarylandOnline created the 

Quality Matters (QM) rubric addressing eight general criteria that they felt should 

be included in a distance learning course. Those criteria include 1) course 

overview and introduction, 2) learning objectives, 3) assessment and 

measurement, 4) resources and materials, 5) learner engagement, 6) course 

technology, 7) learner support, and 8) accessibility. The organization later 

expanded the eight criteria into 41 standards (Shattuck, 2010). This peer 

reviewed, faculty-driven process was built around being collaborative, collegial, 

continuous, and centered (Quality Matters, 2014). QM provides feedback, for 

faculty, through a peer-to-peer process, in the continuous improvement of 

courses and certifies courses as meeting shared best practice standards. The 

eight criteria are like QOCI’s above. 

 The peer review process is an important part of the QM rubric. Initially, the 

designer can use the rubric to ensure graded areas are addressed before being 

reviewed. The rubric will help the designer demonstrate appropriate alignment 

among course components and other elements of good course design (Marlos 

Varonis, 2014). Ideally, if the rubric is used prior to the review, the review team 

should be able to quickly move through the review process. 
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The peer review team is comprised of three members that will fulfill 

multiple roles: the developer, an institutional representative, an external reviewer, 

a subject matter expert, and a team chair (Quality Matters, 2014). The reviewers 

work independently to determine if the course meets the 41 standards. 

Throughout the process, reviewers are encouraged to add comments to each 

standard. Once a review is complete, the team members individually enter their 

decisions online, and consensus is not required. Each standard must have a 

minimum of two meets standard to be awarded points. Once all standards have 

been entered by the team, the course must receive at least 85% of the points 

possible (Marlos Varonis, 2014). If the course receives an 85% or higher, the 

course is QM certified (Quality Matters, 2014). 

 

Quality Online Learning and Teaching 

 The QOLT is a formal course review process developed by the California 

State University (CSU) system to design and evaluate online learning and 

teaching (Quality Assurance, 2016). Extensive research by the CSU went into 

the development of this tool, including the evaluation of the widely used QOCI 

and QM tools. The CSU expanded the above tools to a 10-principle guide, with 

58 objectives. Mobile Platform Readiness (with four additional objectives) is the 

latest, optional, addition to the guide. Within the evaluation tool each principle 

contains several objects, which give instructors a detailed view of a quality online 

course. What makes this rubric unique is that each principle has incorporated a 
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rubric to provide responses based on the faculty’s formative score. The QOLT 

design provides the designer with a formative rubric score after each section, and 

an overall, summative score at the end of the evaluation tool (Center for 

Distributed Learning, 2015). 

 QOLT’s 10 principles are: 1) course overview and introduction, 2) 

assessment of student learning, 3) instructional materials and resources, 4) 

students’ interaction and community, 5) facilitation and instruction, 6) technology 

for teaching and learning, 7) learner support and resources, 8) accessibility and 

universal design, 9) course summary and wrap-up, and 10) mobile readiness. A 

5-point scale was developed to evaluate each objective: exceeds/always, 

meets/often, partially meets, sometimes, does not meet/rarely or never, and not 

applicable (Quality Assurance, 2016). 

 Using a combination of all three tools, designing an online course should 

achieve the desired learning outcomes. It should also increase both faculty and 

student satisfaction outcomes. Just as a syllabus is a roadmap for the students, 

and instructor, in the course, the evaluation quality control metrics are the 

roadmap for faculty creating a course. For example, student interaction and 

community helps students make connections inside the classroom, and see their 

peers and instructor as real people instead of a name that appears on the 

screen. Another example of a principle contributing to the course is clear 

instructions. When students understand what is expected of them and their work, 

there is less guesswork taking place, and less time spent trying to decipher what 
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should be done. The summaries and wrap-ups allow the instructor to reinforce 

ideas learned throughout the modules, but shares with the students what they 

should be grasping. If material in the module was not understood, the student 

can go back and review or reach out to the course community to seek further 

understanding.  

One of the principles, which is growing quickly in popularity, is the need for 

mobile readiness. More courses are either being offered fully online, hybrid 

online, or provide supplemental learning materials (Condere, Krömer, & 

Schneider, 2016), consequently, mobile learning is on the rise as well (Lin, Lin, 

Ching-Hsuan, & Wang, 2016). Knowing how students access the online platform 

can assist with the design of the course. All the principles provide the necessary 

tools to ensure the course provides a superior educational experience. 

Once the course has been developed, much of the heavy work for the 

faculty is complete. It then is time to moderate the class, and help students 

navigate through the sections or modules. One way of helping them along is to 

provide grading rubrics for assignments. Because online courses do not easily 

provide non-verbal cues, faculty members must be detailed when explaining 

expectations. When a grading rubric is provided to the class ahead of time, 

students understand the required work for that assignment. On the faculty’s side, 

providing the rubric potentially lends itself to better prepared and thorough 

assignments. 
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CHAPTER FOUR 

CONCLUSION 

 
  

There is no doubt that online learning has made an impact in the way 

universities present course content. The advancements in technology influence 

the methods of delivering education. For example, correspondence courses 

evolved into televised classes which then morphed into online classes, which are 

still evolving. As learners continue to embrace the leaps and bounds of 

improvements in electronics, educational institutions must remain on the 

forefront, constantly evaluating how education is presented. 

By developing processes to provide checks and balances for online 

course creation, schools will continue to develop and improve curriculum. 

Andragogy, transformative learning theory, and teacher immediacy will help 

guide faculty developing online classes for an up-to-date curriculum that reaches 

all people who want to learn. The concepts discussed in the previous chapters 

provide framework for quality control measures when designing online courses. 

In addition to the three theories, three large institutions have fine-tuned 

measures to ensure quality in an online education. The University of Illinois has 

developed the QOCI (ION, 2015) to support faculty designing and teaching 

online courses. MarylandOnline received federal money to develop QM (Quality 

Matters, 2014), to assure quality and course improvements in online learning. 

Finally, the California State University system developed the QOLT (Quality 
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Assurance, 2016) for faculty to develop effective online classes that contain 

appropriate teaching and learning. 

Combining the three quality measures developed into Quality Online 

Teaching: Effective Course Design Strategies (Appendix A). The guide helps to 

focus faculty on vital parts of the online classroom. A proper and effective design 

within a Learning Management System will supplement the content entered for 

the learner. The guide will generate ideas for smooth navigation once online. 

Most importantly, it facilitates designing an online course with proven techniques. 

Some items within the guide will help faculty develop a course that meets 

program and course learning outcomes, help develop materials relevant to the 

course topics, and create a logical flow within the learning management system. 

Throughout the guide, checklists are provided to assist faculty with each of the 

major components discussed. The goal is for a faculty member to create an 

engaging learning experience for students, regardless of the subject matter. 
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CHAPTER 1 

INTRODUCTION 

Due to the ever-changing nature of technology and education, the definition of 

distance learning evolves. What once could have been a correspondence course, over the 

years, developed into a tele-course and eventually evolved into an online course—mostly 

due to the advances in technology. 

In some institutions, online education is taking a predominant role in educational 

institutions. Faculty, staff and students are supporting this trend while some are reluctant 

to the change. Despite faculty warming up to the idea of online learning, there are still 

many who are skeptical about the quality of online education (Allen, Seaman, Lederman, 

& Jaschik, 2012). 

This manual intends to address quality concerns by introducing you to online 

learning and help you understand the common, repetitive factors that affect the success of 

students. It will also describe the design approach used to assist you with creating your 

online class. This manual discusses the need for key persistence variables, which greatly 

impact students in online learning environments. A large portion of the manual discusses 

the quality standards for online classroom design by three large institutions, Maryland-

based colleges and universities’ Quality Matters (QM) (Quality Matters, 2014), which 

was derived from a US Department of Education grant, the Illinois Online Network’s 

Quality Online Course Initiative (QOCI) (Ion, 2015), and California State University’s 

Quality Online Learning and Teaching (QOLT) (Quality Matters, 2014). 
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Announcement explaining communication policy/expectations within the course. 

 

 Now that some examples have been shared, the next page contains the design 

criteria checklist. The checklist is smaller than previous chapters, mainly because several 

items discussed in the chapter are measurable once the course has begun or after the 

course concludes.  
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Course Design Criteria 

Communication, Student Interaction and Community 

Criteria 
Met 

(Yes/No) 

Conversationally toned lectures.    

Comments 

 

 

Open forum available for frequently asked questions.  

Comments 

 

 

Explains communication policy.  

Comments 

 

 

Sets expectations for grading and graded materials.  

Comments 

 

 

Generates week/module agendas.  

Comments 

 

 

Develops social presence (realness feeling in online student interaction).  

Comments 
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CHAPTER 6 

FACILITATION AND INSTRUCTION 

In the introductory documents for the class, it is crucial to establish guidelines that 

provide adequate structure for the learners to follow. One of the guidelines is public 

discussion posting requirements. It is a good idea for the course design to include 

mandated participation and incorporated into the evaluation and grading. Some faculty 

recommend including in each module entry the number of hours that are expected 

(Center for Distributed Learning, 2015). 

At the beginning of each module, after the first module, ensure there is a summary 

of the previous module’s activities. It is a good idea to create a public forum, outside of a 

module, where students can socialize and publicly ask questions, as well as, if 

appropriate, a venue for the instructor to post public responses (ION, 2015; Quality 

Assurance, 2016). By publically addressing questions, the answers may benefit other 

students. 

This brings up another fundamental topic. Be present in the classroom. By 

commenting on students’ posts in class discussions, teamwork discussions, and 

responding to emails within 24 hours, sends a message to learners that they are not alone 

in the cyber world. However, some caution and judgment needs to be made from the 

instructor to not be intrusive on students’ conversations. Balance is a major portion to 

active involvement.  

Students’ needs are the reason the course exists in the first place, so ensure the 

activities within the course are relevant and interesting. By ensuring discussions and 
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activities are relevant and interesting, students have a reason to be engaged in the 

discussion topic as they can pull from life experiences, ambitions, and/or interests. If 

research papers are required in the course, consider offering students the ability to choose 

their own topic within the scope of the class and that will achieve course objectives. 

Create collaborative learning experiences through simulations, case studies, group 

assignments, and group discussions about reading assignments (Palloff & Pratt, 2013). 

Another strategy to encourage engagement and participation is providing learners 

with enough time to read and comment on classmates’ posting prior to the start of the 

next module. One reason for enough time is because faculty should encourage the group 

to bring in real-life examples. As the course relates to their lives, the easier it will be for 

the students to participate and share personal experiences. Mix items up within each 

module like staggered assignments. For discussions, make the initial posting due by 

Wednesday of each week and the two response posts due by the end of the week (M. 

Skinner, personal communication, February 10, 2015). 

One of the best pieces of advice that Skinner (personal communication, February 

10, 2015) shares is to ensure there are no lectures within the course. That can be 

misleading, however, it is intended to structure lectures into short clips, between five and 

ten minutes, with conversational tones, rather than an hour and a half, and ensure the 

clips will support key topics within the module. This will allow the learner to view and/or 

listen to them quickly. Following American Disabilities Act of 1990 practices, a 

transcript must be provided for all audio and visual material (Thormann & Zimmerman, 
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2012). These transcripts not only support individuals with learning challenges, but also 

support students who are visual learners. 

It can be challenging at first for faculty to teach online. An instructor’s role differs 

from the traditional face-to-face class. Like a faculty member facilitating a face-to-face 

discussion, online faculty roles resemble facilitators of learning most of the time. To 

make a transition to facilitator, faculty members need to become familiar with the LMS 

and options within it. Doing so should make the transition to teaching online easier and 

adds an extra layer of support for students as faculty are often the front-line 

troubleshooter when problems with technology arise. Professor Skinner’s (personal 

communication, February 10, 2015) last piece of advice to online faculty is have fun and 

be open to learning from students as they will discover from each other and from the 

instructor. 

 You have probably noticed a repetitive theme throughout the first six chapters: 

communication. In chapter 6, it was stressed to establish guidelines. The goal is to 

communicate expectations for various items in the course. 

The example shown on the next page, demonstrates one of the many criteria 

discussed throughout this chapter and in the checklist. 
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Course Design Criteria 

Facilitation and Instruction 

Criteria 
Met 

(Yes/No) 

Explains discussion requirements.   

Comments 

 

 

Generate public forum for general student questions and comments.   

Comments 

 

 

Provides relevant, real-life discussion topics.   

Comments 

 

 

Learning experiences are collaborative (simulations, assignments, etc.).   

Comments 

 

 

Videos meet ADA regulations/standards.   

Comments 

 

 

Course outcomes and competencies are clearly stated.   

Comments 

 

 

Learning objectives are aligned to outcomes and competencies.   

Comments 

 

 

Activities correlate to outcomes and objectives.   

Comments 
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Course Design Criteria 

Facilitation and Instruction 

Criteria 
Met 

(Yes/No) 

Instructions are clear on how to meet objectives.   

Comments 

 

 

Prerequisite skills are shared and appropriate.   

Comments 

 

 

Contains adequate amount of coursework for level.   

Comments 

 

 

Course workload is consistent throughout course.   

Comments 
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CHAPTER 7 

TECHNOLOGY FOR TEACHING AND LEARNING 

 Students may have more knowledge about certain software and hardware than the 

instructor does, but there are also students who will not be totally comfortable with the 

technology at hand. This can be a humbling experience for faculty when they must rely 

on students to assist with imperfect software or hardware. Weather can play a role in 

whether students have access to the class. Often, a power outage may not prevent the 

learner for using his/her laptop, because of the battery, but it can turn off the Internet 

since routers and modems require electricity to function. Other items that may prevent 

students from accessing the classroom portal are overloaded servers, slow Internet 

connections, and faulty hardware. Faculty must also recognize that Internet access may 

not be as widespread and reliable as on the university campus, and should emphasize a 

backup plan should the Internet become unavailable for an extended period. Urban and 

suburban locations will likely have Internet access nearby, at a Starbucks, McDonald’s, 

or other fast food like establishments, but rural area students may not be so lucky. 

 LMSs often provide upgrades as time passes. The development of emerging 

technologies brings more bells and whistles to learning management systems. Although 

the new technology claims to enhance the educational experience, it can hinder it as well 

through a digital divide. More bells and whistles take up more space on a computer 

(Allen & Seaman, 2011). Students from economically challenged situations may not have 

the means to update or upgrade the computer use to gain access to the online class. All 
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this ultimately boils down to the principle that the faculty member must be innovative 

and quick to respond to unforeseen situations and coming up with solutions. 

 Once inside the online course, with connectivity issues presumably resolved, there 

are many different technologies at the disposal of both the instructor and the student. The 

course may have audio and video clips to supplement the material. The instructor may 

post PowerPoint slide shows and provide support documents to lectures, like handouts, 

graphic illustrations, supplemental articles, lecture notes, and even provide links to other 

sites of interest. On the flip side, students can also contribute with technology by taking 

pictures or videos with their smart phone and uploading them to sites like Google Photos. 

The development of mobile devices, including smartphones, allows students to move 

learning outside of building with the confines of a computer and later upload experiences. 

Technology helps address different learning styles, which can be helpful to 

students who are accustom to one or two learning styles. Listening to an audio clip on a 

concept may be more comfortable to an auditory learner. A learner who is more 

kinesthetic may appreciate an assignment requiring online research or visiting other 

websites. Visual learners perform better when text and video clips are used. Together, the 

use of a variety of technologies keeps learning fresh and interesting for students, and 

encourages engagement (Palloff & Pratt, 2013). 

 All three-online learning quality assurance standards, QOCI, QM, and QOLT, 

state that an online classroom must use technological tools and resources only as they 

support student learning outcomes (Quality Matters, 2014; ION, 2015; Quality 

Assurance, 2016). The tools should be used to enhance the learning environment rather 
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than be relied on to push learning. Whatever tools are used, they must enable the student 

to engage with the material, each other and the instructor, which should create active 

learning. Finally, the instructor should provide clear information regarding access to the 

technology and related resources required in the course. 

 Since there are several online tools for evaluating student work, it is important to 

choose only those that enhance the learning process. Faculty often get trapped in that 

pitfall when the evaluation tool itself impedes the flow of learning. If students spend 

more time learning how to use the tool than learning the class materials, then that tool is 

not appropriate. Evaluation tools should focus on the content of the class rather than the 

technology. That may be a foreign concept since online learning would not be possible 

without technology; however, each tool must be looked at in a way that brings value to 

the student and the course (Thormann & Zimmerman, 2012). There are, of course, 

methods to assess student learning that are less technical. Some items were discussed in 

Chapter 3: Assessment and Evaluation. 

 Other tools that can be used in the online environment are voice over Internet 

protocols (VoIP), video conferencing, podcasts, and presentations. Voice and video 

conferencing technologies are most useful in group work. Sometimes, communication 

through discussion board and email does not provide the students with immediate 

feedback. Organizing conferences creates a real-time environment with instant feedback. 

Instructors can use voice and video technology to follow-up with students and provide 

one-on-one evaluations. Garrison and Ehringhaus (2009) state live conversations, not 

through typing, are particularly useful in formative evaluations. 
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When online classes were gaining popularity, podcasts and video podcasts were 

primarily used as a method to deliver contact. The faculty member would record lectures 

and distribute them to the class, rather than the class using the technology to complete 

assignments (On the Horizon, 2008). Rapid advancements in digital technology have 

expanded on the use of both podcasts and vodcasts allowing individuals to generate 

content anywhere in the world. As both students and faculty become more familiar with 

these tools, communication of content rich information will enhance the digital course. 

When grading; however, the evaluation should be on the presentation of content and 

completion of all the assignment components rather than the technology (Thormann & 

Zimmerman, 2012). 

Asking students to use presentation software to distribute ideas or research is a 

complementary way for them to validate their comprehension. Learners can be graded for 

these productions virtually the same way as a face-to-face classroom, but, there are some 

features of this assignment that clash. The emphasis ought to be on the substance of the 

presentation instead of on the presentation style. Students can also ask colleagues to 

assess each other's participation in a discussion (Stavrdes & Herder, 2014). Ultimately, 

technology should be used to enhance the learning experience. Grades should not depend 

too heavily on flashiness of technology, but rather the content provided within the 

technology. 

 Helpful Software/Technology Links can be found at: 

http://www.ion.uillinois.edu/resources/tutorials/software/index.asp 
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 Use a variety of technology within the course to assist different learning types. 

Include videos, either self-produced or produced by others, with their permission. 

Understand video chatting and how you can use it to communicate with your students. 

Befriend techie friends that will be able to assist you with new and emerging 

technology—that your students probably already know about! The checklist on the next 

page will help you vary delivery methods with technology. 
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Course Design Criteria 

Technology for Teaching and Learning 

Criteria 
Met 

(Yes/No) 

Uses of a variety of delivery methods (below) for different learning 

types. 
  

Comments 

 

 

 

Uses video (movies, shows, speeches, etc.).   

Comments 

 

 

 

Uses audio (speeches, recorded lecture, music, etc.).  

Comments 

 

 

 

 

Uses print (e-text, textbook, articles, e-zines, etc.)  

Comments 

 

 

 

 

Communication (chat, videoconference, teleconference, email, forums, 

etc.). 
 

Comments 

 

 

 

 

Students understand the technology used and how to use it.  

Comments 
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CHAPTER 8 

LEARNER SUPPORT AND RESOURCES 

While it is important to encourage faculty to develop creative courses, it is just as 

important to remember the types of technology that students may or may not have access 

to. A way to ensure reach, which hopefully leads to engagement, is to use technology that 

most students have, rather than relying on technology to deliver all aspects of the course. 

Online students need training, not only how to use, access, and navigate the course 

management system, but how to learn in an online environment. If this is not addressed at 

the university level, the faculty member must take on the orientation obligation (Paloff & 

Pratt, 2013). Unfortunately, it is often expected if students can navigate a learning 

management system, they will positively complete the course. That is not always true. 

Students need the guidance to discover what is expected of them in the course. The best 

method to avoid such assumptions is to create a course and LMS orientation which is 

often overlooked when developing online courses (Thormann & Zimmerman, 2012). 

The following paragraphs, derived from recommendations provided by the 

Quality Online Course Initiative, Quality Matters, and the Quality Online Learning & 

Teaching rubrics, will ensure faculty designing a course to be distributed online will 

adequately provide students with the proper resources to successfully complete learning 

in the online environment (Quality Matters, 2014; ION, 2015; Quality Assurance, 2016). 

The first couple of items are to ensure the faculty state his/her role in supporting 

student learning. This most often is addressed in the course syllabus. The course syllabus 

lists and/or links to a clear explanation of the technical support provided by the campus 
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and suggestions as to when and how students should access it. It introduces campus 

academic support services and resources available to support students in achieving their 

educational goals (e.g., Disability Support Services, Writing Center, Tutoring Center, 

etc.). Lastly it provides information regarding how the institution's student support 

services and resources, like advising and mentoring, can help students succeed and how 

they can use these services (Quality Assurance, 2016). 

Items that may be included in the syllabus or within its own section of the course 

are links and lists to a variety of support services offered. A statement of the American 

Disabilities Act (Thormann & Zimmerman, 2012) compliance and how to request 

services is needed. Links, e-mail addresses, and phone numbers to the university’s 

technical support department as well as the LMS technical support must be easy for 

students to find and access. An item that tends to be quite beneficial, especially for first 

time online learners, is a glossary which provides terms that will be used within the 

course or that define an item or action within the course. Although gradebook does not 

necessarily need defining within the glossary, it should exist along with instructions on 

how to access it (ION, 2015). 

Although to faculty, the items above are second nature, to the learner, they may 

not be. Stavredes and Herder (2014) stress the importance of course instructions because 

a student does not necessarily know what he/she does not know. Therefore, to increase 

the likelihood of success, the course instructions need to be clear, articulate university 

and course policies, and explain how all the services offered by the institution are to 

support the student at, during, and after the learning process (Quality Matters, 2014). 
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 The syllabus is a powerful tool. Providing areas where a student can obtain help is 

highly recommended. Most schools have a help desk that will be able to address many 

technical problems your students may experience. You can also include links to the 

library’s online search or tutorials here as well. 

 This chapter is meant to bring awareness of the student population and their 

access to designer. Courses rich with multimedia will inhibit learning if students do not 

have reliable, high speed Internet. Having said that, the short checklist on the next page 

provides an opportunity for you to learn about the various resources at your campus to 

help students with technical issues. 
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Course Design Criteria 

Learner Support and Resources 

Criteria 
Met 

(Yes/No) 

Provides access to student support resources.   

Comments 

 

 

 

Helps resolve technical and administrative problems.   

Comments 

 

 

 

Alternatives for students with limited technology/access.  

Comments 
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CHAPTER 9 

ACCESSIBILITY AND UNIVERSAL DESIGN 

The 1973 Rehabilitation Act sets up many parameters for institutions receiving 

federal assistance. In Section 504 of the amended act, it is spelled out that programs who 

discriminate, deny benefits, or excludes individuals based on abilities will not receive 

federal funds (US Congress, 1998). Subsequent sections, specifically Section 508, orders 

that electronic and information technology developed, acquired, supported, or used by 

agencies receiving federal funds must have equivalent information for individuals with 

varying abilities. This means online courses must make accommodations for learners, just 

like accommodating students in a face-to-face class.  

According to Stavredes and Herder (2014) within higher education, there is a 

debate whether compliance with the 1973 act should be applied on a case-by-case basis 

or developed into the course at the development stated. Most often, institutions interpret 

the registration created by the Rehabilitation Act by generating ADA Compliance 

Policies that guide the university to ensure the many elements of the Act are being 

fulfilled (Thormann & Zimmerman, 2012). All organizations, on the receiving end of 

federal funds, will have a department that regulates the policies and is available to assist 

faculty and ensure policies are followed. 

In addition to each organization providing support, the United States General 

Services Administration (Stavredes & Herder, 2014) provides guidance for creating 

accessibility. The guidance provided includes tutorials and checklists, as well as training 

on screen readers. For online information, screen readers, and how they function, is 
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extremely important to know. That knowledge will reduce or eliminate stresses of 

learning while designing. When knowledge is obtained prior the course design phase, 

materials that comply can be used or sought out. 

The US Department of Education (Palloff & Pratt, 2013) also offers a catalogue 

of requirements for accessible electronic and information technology strategy. Many of 

the elements require more advanced knowledge of information technology to interpret; 

however, these items will help achieve the goal of incorporating accessible materials into 

the online course (Palloff & Pratt, 2013). 

The University of Illinois’ Quality Online Course Initiative has created the 

following list to identify ways of ensuring accessibility by all levels of users.  

1. Scrolling is minimized or facilitated with anchors 

2. Consistent layout design orients users throughout the site 

3. Font type, size, and color are readable and consistent throughout the site 

4. Use of pop-up windows (windows with specific information, no scroll bars, and 

no menus) is appropriate 

5. Windows open in appropriate frames that do not confuse users. The use of 

additional frames, other than those within the CMS is avoided 

6. Audio/video hardware requirements do not extend beyond the basic sound cards, 

speakers, and video players unless appropriately needed to meet course goals and 

objectives 

7. Audio/video files meet minimum standards 

8. Audio/video quality is clear 

9. Audio/video file length is adequate to meet the goals of the activity without being 

too large to restrict users’ ability to download the file on computers with lower 

bandwidths 

10. A written transcript is provided with all audio/video files 
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11. Audio/video file length is adequate to meet the goals of the activity without 

adding unnecessary information 

12. Audio/video player required is compatible with multiple operating systems and 

requires on a standard, free plug-in 

13. Images are clear 

14. Image files are optimized for efficient loading 

15. Use of animated GIFs is limited to only those that contribute to the learning 

experience—supporting the course content 

16. Navigation aids are in the same location; graphics uses as links are consistent 

17. Navigation cues are present, clearly identifiable, offered in text and graphic 

formats, and are obvious links based on visual cues such as color, underlining, 

and text directives (e.g. start here) 

18. Course has no broken links 

19. Hyperlinks open in appropriate windows or frames 

20. Course design indicated a conscious effort to comply with or exceed accessibility 

standards generated by the American Disabilities Act of 1990. 

(ION, 2015) 

Addressing the above 20 items will facilitate course navigation for learners that need 

assistance. It is important to note that accessibility does not sacrifice academic rigor or 

student learning outcomes. 

The Federal government mandates ADA compliance. There are many resources 

available to you; however, you should start with your school’s distance learning 

department to understand university ADA regulations and how the department will be 

assistance to you. Most schools will have instructional designers who can help you make 

your course ADA compliant. 
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Course Design Criteria 

Accessibility and Universal Design 

Criteria 
Met 

(Yes/No) 

All materials follow ADA standards.   

Comments 

 

 

Multimedia is relevant to course outcomes.   

Comments 

 

 

Multimedia engages learners in topic.   

Comments 
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CHAPTER 10 

COURSE SUMMARY AND WRAP-UP 

Often, institutions have course evaluations based on student satisfaction and 

opinions of the course. While learners stereotypically have skewed perceptions of their 

own studying, clarity of instructions and time spent on tasks, are types of queries that 

help resolve specific concerns that students experience throughout the course (Quality 

Matters, 2014). Fulfilling survey requirements at the midpoint of the course, as well as, 

the end, will assist faculty to gather information about the class. That just-in-time data 

can enable faculty to quickly address issues learners’ experience. That swift action may 

provide relief to the student thinking about dropping out of and online course (Quality 

Assurance, 2016). 

The surveys conducted on course assessments give the students a voice to express 

what is liked in the online course and areas that need improvement. By asking students to 

point out navigation errors, spelling mistakes, dead links, etc., they not only become 

engaged in the course, but the students are assisting with bettering the class for the next 

term.  While identifying the good and not so good items in the course, learners are given 

the opportunity to reflect. This reflection allows the connection of individual learning 

goals with the course’s learning objectives set forth by the instructor (ION, 2015)  
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CHAPTER 11 

MOBILE READINESS 

 Smart phones and other mobile devices are influencing online learning. Online 

learning already provides some flexibility without having to travel to campus and sit in a 

classroom for hours. Now mobile technology is rapidly impacting online classes. Mobile 

learning, dubbed m-learning by Thormann and Zimmerman (2012) will greatly impact 

learning worldwide as cell phone use in poor regions of the world outnumbers access to 

computers. Seventy percent of the world’s population is expected to use a smartphone by 

2020 (Statista, 2016) with most growth in poor regions. 

 M-learning has a major presence in India where the probability of students having 

a smartphone over a computer is increasing (Leichman, 2010). M-learning also addressed 

the issue of spotty Wi-Fi preventing some students from accessing the Internet. With a 

mobile device that accessed data, spotty Wi-Fi was not an issue. M-learning is not only 

going to increase because of ubiquitous cell phone usage, but this generation of learners 

is comfortable with mobile technology and is constantly on their phones. Most of 

Generation Y has their mobile devices within arm’s reach and would not consider 

studying, writing, conducting research, or living without their them (Thormann & 

Zimmerman, 2012). 

As far as designing the course, several items should be considered to ensure the 

classroom does not include large images, moving text, pop-up windows, or long 

headings. The number of steps a learner needs to take to reach primary contact should be 

reduced to ensure easiness on a mobile device. The faculty member should not have 



89 

 

 

 

content that does not directly relate to the student learning outcomes for the course. 

Lastly, video and audio content should only be considered as it will display/play on 

mobile devices and computers (Quality Assurance, 2016). The demand for online 

education will continue to grow and technologies will demand advancement. As 

educators become more informed about the tools available and push the limits with 

technology, learning environments will change. 

As LMSs become more and more expensive for institutions, opportunities for 

open source systems arise. Open source platforms have quicker responses to the demands 

of a mobile generation and can incorporate wikis, blogs, and social networking tools into 

the platform—ultimately allowing the inclusion of several multimedia tools. Palloff and 

Pratt (2013) predict the reincarnation of LMSs to personalized learning spaces. These 

personalized learning spaces allow the student to use applications like Google Apps to 

interact with others, and collaborate on projects to pursue their own learning goals. These 

new systems allow the creation of learning experiences by engaging and accessing 

learning communities around the world and piecing together learning that is meaningful 

to them. Personalization allows students to determine what they learn as well as when 

and how. In personalized learning, students are guided by an instructor who helps to co-

design and co-create the learning experience (Fielding, 2009). 

Mobile readiness is an emerging trend in distance learning, and at this point is 

optional; however, most LMS’ provide a mobile version of their platform. The following 

are guidelines to consider when designing the course. 
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Course Design Criteria 

Mobile Readiness 

Criteria 
Met 

(Yes/No) 

Scrolling is minimized or facilitated with anchors.   

Comments 

 

 

Consistency through course (font color, type, are readable).   

Comments 

 

 

Appropriate usage of pop-ups, if needed.   

Comments 

 

 

Multimedia compatible with a variety of mobile devices and mobile 

data. 
 

Comments 
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CHAPTER 12 

CONCLUSION 

 Before launching the course, be sure to conduct a review your course one more 

time to ensure it meets learning outcomes effectively. Classes that have a variety of 

strategies will keep students motivated and engaged. Use checklists to reduce or 

eliminate tunnel vision that prevents catching possible problems. Right before the course 

is ready to go live, consider asking a colleague to review the course, with the same 

checklist, and ask for suggestions. 

As this guide closes, inspiration was gained when I changed roles from online faculty 

member to an online student. Faculty should not expect students to be engaged and active 

in the course when the instructor her/himself is not fully active and engaged. Just because 

the class may not have a traditional meeting schedule like a face-to-face course, students 

must be able to see their instructor active in the class. It helps students realize, I’m not in 

this class alone. There are others here with me. 

  



92 

 

 

 

REFERENCES 

Allen, I. E., & Seaman, J. (2011). Going the distance: Online education in the United 

States, 2011. Wellesley, MA: Sloan Consortium and Babson Research Group. 

Allen, I. E., Seaman, J., Lederman, D. & Jaschik, S. (2012). Conflicted: Faculty and 

online education. Babson Survey Research Group: Babson Park, MA. 

Andersen, J. F. (1978). The relationship between teacher immediacy and teaching 

effectiveness. Unpublished doctoral dissertation, West Virginia University, 

Morgantown, WV. 

Baker, C. (2010). The impact of instructor immediacy and presence for online student 

affective learning, cognition, and motivation. Journal of Educators Online, 7(1), 

1-30. 

Betts, K. (2009). Lost in translation: Importance of effective communication in online 

education. Online Journal of Distance Learning Administration, 7(7). 

Center for Distributed Learning. (2015). QOLT program background. Retrieved from 

http://courseredesign.csuprojects.org  

Chou, C. (2003). Interactivity and interactive functions in web-based learning systems: A 

technical framework for designers. British Journal of Educational Technology, 

32(7), 32-35. doi:10.1111/1467-8535.00326 

Cole, J., & Foster, H. (2008). Using Moodle: Teaching with the popular open source 

course management system. Sebastopol, CA: O’Reilly Media. 

Cooke, K. C., & Grant-Davie, K. (2013). Online education 2.0. Amityville, NY: 

Baywood Publishing Company, Inc. 



93 

 

 

 

Cowan, K. (2009). Learning across distance. The Education Digest, 74(9), 4-9. 

Crawford-Ferre, H. G., & Wiest, L. R. (2012). Effective online instruction in higher 

education. The Quarterly Review of Distance Education, 13(1), 11-14. 

Dayton, A. E. (2015). Assessing the teaching of writing: Twenty-first century trends and 

technologies. Logan, UT: Utah State University Press. 

Dede, C. (2004). Planning for “Neomillennial” learning styles: Implications of 

investments in technology and faculty. Harvard Graduate School of Education. 

Retrieved from http://citeseerx.ist.psu.edu 

Egan, S., Waugh, F., Giles, R., & Bowles, W. (2017). Authentic assessment: Partners in 

developing a web-based guide. Social Work Education, 36(6), 731-744. 

Fielding, R. (2009). Designing personalized spaces that impact student achievement. 

Educational Facility Planner, 43(2-3), 33-37. 

Garrison, C., & Ehringhaus, M. (2009). Formative and summative assessments in the 

classroom. Retrieved from 

http://www.nmsa.org/Publications/WebExclusive/Assessment/tabid/1120/Default.

aspx 

Hanover Research Council. (2009). Best practices in online teaching strategies. Retrieved 

from http://www.hanoverresearch.com 

Hughes, M., Ventura, S., & Dando, M. (2007). Assessing social presence in online 

discussion groups: A replication study. Innovations in Education and Teaching 

International, 44(1), 17-29. doi:10.1080/14703290601090366 



94 

 

 

 

ION. (2015). Quality online course initiative. Retrieved from 

http://www.ion.uillinois.edu/initiatives/qoci/ 

Johnson, A. (2013). Excellent! Online teaching: Effective strategies for a successful 

semester online. Aaron Johnson. 

Keel, J. (2017, July). Hello, is anyone there? Creating instructor presence in an online 

course. BbWorld Higher Ed Live. Symposium conducted at the meeting of Black 

Board in New Orleans, LA. 

Ladyshewsky, R. K. (2013). Instructor presence in online courses and student 

satisfaction. International Journal for the Scholarship of Teaching and Learning, 

7(1). 

Leichman, A. (2010). Math goes mobile. Israel 21c Innovation News Service. Retrieved 

from: http://www.israel21c.org 

Miller, K. (2008). Teaching science methods online: Myths about inquiry-based online 

learning. Science Educator, 17(2), 80-87. 

Motte, K. (2013). Strategies for online educators. Turkish Online Journal of Distance 

Education. 14(2). 

Mueller, J. (2006). Authentic assessment toolbox. Retrieved from 

http://jonathan.mueller.faculty.noctrl.edu/toolbox 

On the Horizon. (2008).  Adaptive individualization: The next generation of online 

education. On the Horizon, 16(1), 44-47. 

Palloff, R. & Pratt, K. (2013). Lessons from the virtual classroom: The realities of online 

teaching. San Francisco, CA: John Wiley & Sons, Inc.  



95 

 

 

 

ProctorU. (2016). Home: ProctorU. Retrieved from http://proctoru.com 

Quality Assurance. (2016). QOLT instrument resource repository. Retrieved from 

http://csu2.mrooms.net  

Quality Matters. (2014). Quality MattersTM overview. Retrieved from 

https://www.qualitymatters.org  

Simonson, M. (2006). Teaching courses online: A challenge for the field. Quarterly 

Review of Distance Education, 7(4), 2-VII, VIII. 

Statista. (2016). Mobile phone user penetration as percentage of the population 

worldwide from 2013 to 2019. Retrieved from http://www.statista.com 

Stavredes, T., & Herder, T. (2014). A guide to online course design: Strategies for 

student success. San Francisco, CA: John Wiley & Sons, Inc.  

Tallent-Runnels, M. K., Thomas, J. A., Lan, W. Y., Cooper, S., Ahern, T. C., Shaw, S. 

M., & Liu, X. (2006). Teaching courses online: A review of the research. Review 

of Educational Research, 76(1), 93-125. doi:10.3102/00346543076001093 

Thormann, J. & Zimmerman, I. K. (2012). The complete step-by-step guide to designing 

& teaching online courses. New York, NY: Teachers College Press. 

Tubbs, S. & Moss, S. (2006). Human communication: Principles and contexts. New 

York, NY: McGraw Hill. 

Turnitin. (2017). Turnitin—Technology to improve student writing. Retrieved from 

http://turnitin.com 

US Congress (1998, August 7). Section 504 of the Rehabilitation Act (29 U.S.C. 794), as 

amended by the Workforce Investment Act of 1998 (P.L. 105-220). 



96 

 

 

 

Wakefield, J. (2015, March 26). Why are people so mean to each other online? The BBC. 

Retrieved from http://www.bbc.com 

Ward, M. E., Peters, G., & Shelley, K. (2010). Student and faculty perceptions of the 

quality of online learning experiences. International Review of Research in Open 

and Distance Learning, 11(3), 57-77. 

Wighting, M. J., Liu, J., & Rovai, A. P. (2008). Distinguishing sense of community and 

motivation characteristics between online and traditional college students. Quarterly 

Review of Distance Education, 9(3), 285-298.  



97 

 

 

 

REFERENCES 

Adams, J., & DeFleur, M. H. (2006). The acceptability of online degrees earned 

as a credential for obtaining employment. Communication Education, 

55(1), 32-45. doi:10.1080/03634520500343376 

Allen, M., Witt, P. L., & Wheeless, L. P. (2006). The role of teacher immediacy as 

a motivational factor in student learning: Using meta-analysis to test a 

causal model. Communication Education, 55(1), 21-31. 

doi:10.1080/03634520500343368 

Andersen, J. (1979). Teacher immediacy as a predictor of teaching effectiveness. 

In D. Nimmo (Ed.), Communication yearbook 3 (pp. 543-559). New 

Brunswick, NJ: Transaction Books. 

Arbaugh, J. B. (2010). Sage, guide, both, or even more? An examination of 

instructor activity in online MBA courses. Computers & Education, 55(3), 

1234-1244. doi:10.1016/j.compedu.2010.05.020 

Bailie, J. L. (2012). The criticality of verbal immediacy in online instruction: A 

modified Delphi study. Journal of Educators Online, 9(2), 22. 

Barbour, M. K., & Siko, J. P. (2012). Virtual schooling through the eyes of an at-

risk student: A case study. European Journal of Open, Distance and E-

Learning, (1), 14. 

Baumgartner, L. M., Lee, M., Birden, S., Flowers, D., & ERIC Clearinghouse on 

Adult, C. O. (2003). Adult Learning Theory: A Primer. Information Series. 



98 

 

 

 

Belcher, A. (2009). Faculty matters. Nursing Education Perspectives, 30(6), 350-

351. 

Britt, D. M. (2015). How to better engage online students with online strategies. 

College Student Journal, 49(3), 399-404. 

Campbell, D.E. (2014). The influence of Teacher Immediacy behaviors on 

student performance in an online course (and the problem of method 

variance). Teaching of Psychology, 41(2), 163-166. 

doi:10.11777/0098628314530351 

Carnevale, D. (2003). Learning online to teach online. Chronicle of Higher 

Education, 50(10), A31. 

Center for Distributed Learning. (2015). QOLT program background. Retrieved 

from http://courseredesign.csuprojects.org  

Comstock, J., Rowell, E., & Bowers, J. (1995). Food for thought: Teacher 

nonverbal immediacy, student learning, and curvilinearity. Communication 

Education, 44, 251–266. doi:10.1080/03634529509379015 

Crawford-Ferre, H. G., & Wiest, L. R. (2012). Effective online instruction in higher 

education. The Quarterly Review of Distance Education, 13(1), 11-14. 

CSUSB. (2017). Services. Retrieved from https://www.csusb.edu/ati/services 

Donathan, L., & Hanks, M. (2009). Teaching techniques. Redesigning online course 

delivery. Radiologic Technology, 80(6), 589–590. 

Frisby, B. N., Limperos, A. M., Record, R. A., Downs, E., & Kercsmar, S. C. 

(2014). Student's perceptions of social presence: Rhetorical and relational 



99 

 

 

 

goals across three mediated instructional designs. MERLOT Journal of 

Online Teaching and Learning, 10(1). 

Fritea, R. (2015). Enhancing situational interest, perceived utility, and self-

efficacy in online learning. An instructional design intervention. Cogniție, 

Creier, Comportament/Cognition, Brain, Behavior, 19(4), 285-298. 

Goldman, Z. W., & Brann, M. (2016). Motivating college students: An exploration 

of psychological needs from a communication perspective. Qualitative 

Research Reports in Communication, 17(1), 7-14. 

doi:10.1080/17459435.2015.1088890 

Harrington, R., & Loffredo, D. A. (2010). MBTI personality type and other factors 

that relate to preference for online versus face-to-face instruction. The 

Internet and Higher Education, 13(1), 89–95. 

doi:10.1016/j.iheduc.209.11.006 

Hiemstra, R. (2003). More than three decades of self-directed learning: From 

whence have we come? Adult Learning, 14(4), 5–8. 

Hughes, G. K. (2014). The effect of mediated immediacy upon state motivation 

and cognitive learning in an online lesson (Dissertation). University of 

Kentucky. Retrieved from 

http://search.proquest.com.libproxy.lib.csusb.edu/docview/1609201558 

ION. (2015). Quality online course initiative. Retrieved from 

http://www.ion.uillinois.edu/initiatives/qoci/ 



100 

 

 

 

Kaufman, D. M. (2003). Abc of learning and teaching in medicine: Applying 

educational theory in practice. BMJ: British Medical Journal (International 

Edition), 326(7382), 213. doi:10.1136/bmj.326.7382.213 

Kidd, T. T., & Song, H. (Eds.). (2008). Handbook of research on instructional 

systems and technology. Hershey, PA: IGI Global. Retrieved from 

http://services.igi-global.com/resolvedoi/resolve.aspx?doi=10.4018/978-1-

59904-865-9 

Kim, M., & Hunter, J. (1993). Relationships among attitudes, behavioral 

intentions, and behavior: A meta-analysis of past research: II. 

Communication Research, 20, 331-364. 

doi:10.1177/009365093020003001 

King, K. P. (2007). The transformation model. Journal of Information and 

Communication Technology Education, 3(2), 26-32. 

doi:10.4018/jicte.2007040103 

Knowles, M. S. (1970). The modern practice of adult education; Andragogy 

versus pedagogy. Englewood Cliffs, NJ: Pretence Hall Regents. 

Knowles, M. S., Holton, E. F., & Swanson, R. A. (2005). The adult learner: The 

definitive classic in adult education and human resource development. 

Elsevier. 

Kerssen-Griep, J., & Witt, P. L. (2012). Instructional feedback II: How do 

instructor immediacy cues and facework tactics interact to predict student 



101 

 

 

 

motivation and fairness perceptions? Communication Studies, 63, 498–

517. doi:10.1080/10510974.2011.632660 

Lamm, E. (2011). Teacher immediacy. NOVA's Center for Excellence in 

Teaching and Learning. Retrieved from https://blogs.nvcc.edu/ 

LeFebvre, L. & Allen, M. (2014). Teacher immediacy and student learning: An 

examination of lecture/laboratory and self-contained course sections. 

Journal of the Scholarship of Teaching and Learning, 14(2), 29-45. 

Lee, E., Pate, J., & Cozart, D. (2015). Autonomy support for online students. 

Techtrends: Linking Research & Practice to Improve Learning, 59(4), 54-

61. doi:10.1007/s11528-015-0871-9 

Lin, H., Lin, S., Yeh, C., & Wang, Y. (2016). Measuring mobile learning 

readiness: Scale development and validation. Internet Research, 26(1), 

265-287. 

Loeng, S. (2013). Eugen Rosenstock-Huessy—an andragogical pioneer. Studies 

in Continuing Education, 35(2), 241-253. 

doi:10.1080/0158037X.2012.74850 

Manduca, C., McConnell, D., Koballa, R., & Mogk, D. (2007, February). Student 

motivations and attitudes: The role of the affective domain in geoscience 

learning. Presented at the On the cutting edge emerging theme 

workshops, Carleton College, Northfield, MN. Retrieved from 

http://serc.carleton.edu/NAGTWorkshops/affective/workshop07/index.html 



102 

 

 

 

Marlos Varonis, E. (2014). Most courses are not born digital. Campus - Wide 

Information Systems, 31(4), 217-229. 

Mehrabian, A. (1981). Silent messages: Implicit communication of emotions and 

attitudes (2nd ed.). Belmont, CA: Wadsworth. 

Merriam, S. B. (2001). Andragogy and self-directed learning: Pillars of adult 

learning theory. New Directions for Adult & Continuing Education, 

2001(89), 3. doi:10.1002/ace.3 

Merriam, S. B., Caffarella, R. S., & Baumgartner, L. M. (2007). Learning in 

adulthood. A comprehensive guide (3rd ed.). John Wiley & Sons. 

Mezirow, J. (1997). Transformative learning: Theory to practice. New Directions 

for Adult & Continuing Education, 1997(74), 5-13. 

Michael, K. (2012). Virtual classroom: Reflections of online learning. Campus - 

Wide Information Systems, 29(3), 156–165. 

doi:10.1108/10650741211243175 

Milheim, K. L. (2011). The role of adult education philosophy in facilitating the 

online classroom. Adult Learning, 22(2), 24–31. 

doi:10.1177/104515951102200204 

Myers, T. S., Blackman, A., Andersen, T., Hay, R., Lee, I., & Gray, H. (2014). 

Cultivating ICT students' interpersonal soft skills in online learning 

environments using traditional active learning techniques. Journal of 

Learning Design, 7(3), 39-53. 



103 

 

 

 

Nohl, A. (2015). Typical phases of transformative learning: A practice-based 

model. Adult Education Quarterly, 65(1), 35–49. 

doi:10.1177/0741713614558582 

Ongito, O.J. (2013). Transforming learning within the online learning 

environment: The impact of learners’ gender, epistemological and self-

efficacy beliefs on generation of knowledge in online discussion forums. 

Discussion Abstracts International Section A, 74. 

Planalp, S. (1993). Communication, cognition, and emotion. Communication 

Monographs, 60(1), 3–9. doi:10.1080/03637759309376288 

Powell, D. L. & Powell, R. G. (2016). Classroom communication and diversity: 

Enhancing instructional practice (3rd ed.). Routledge. 

Quality Assurance. (2016). QOLT instrument resource repository. Retrieved from 

http://csu2.mrooms.net 

Quality Matters. (2014). Quality MattersTM overview. Retrieved from 

https://www.qualitymatters.org  

Raven, N. (2014). Learning from experience: Reflective practices amongst higher 

education professionals. Reflective Practice, 15(6), 766–779. 

doi:10.1080/14623943.2014.944134 

Regino, R. (2009, January). Teacher perceptions of their training to teach online 

within community colleges in one region in California (Dissertation). 

Capella University. Retrieved from 

http://search.proquest.com.libproxy.lib.csusb.edu/docview/305158457 



104 

 

 

 

Roberts, A., & Friedman, D. (2013). The impact of teacher immediacy on student 

participation: An objective cross-disciplinary examination. International 

Journal of Teaching and Learning in Higher Education, 25(1), 38-46. 

Rocca, K. A. (2001, November). Participation in the classroom: The impact of 

instructor immediacy and verbal aggression. Paper presented at the 

annual meeting of the National Communication Association, Atlanta, GA. 

Rocca, K. A. (2004). College student attendance: impact of instructor immediacy 

and verbal aggression. Communication Education, 53(2), 185-195. 

doi:10.10/03634520410001682447 

Rogers, J. (2016). Andragogy: A medical student’s response. Clinical Teacher, 

13(3), 231-232. doi:10.1111/tct.12353 

Rogowsky, B., Calhoun, B., & Tallal, P. (2015). Matching learning style to 

instructional method: Effefts on comprehension. Journal of Educational 

Psychology, 107(1), 64-78. 

Scardamalia, M., & Bereiter, C. (2008). Pedagogical biases in education 

technologies. Education Technology, 78(3), 3-11. 

Shattuck, K. (2010). Quality matters: A faculty-centered program to assure 

quality in online course design. Collected Essays on Learning and 

Teaching, 3, 349-353. 

Sheridan, K., & Kelly, M. A. (2010). The indicators of instructor presence that are 

important to students in online courses. MERLOT Journal of Online Teaching and 

Learning, 6(4). 



105 

 

 

 

Vorderer, P., Krömer, N., & Schneider, F. M. (2016). Permanently online – 

permanently connected: Explorations into university students’ use of social 

media and mobile smart devices. Computers in Human Behavior, 63, 694-

703. 

Witt, P. L., Wheeless, L. P., & Allen, M. (2004). A meta-analytical review of the 

relationship between teacher immediacy and student learning. 

Communication Monographs, 72, 184–217. 

doi:10.1080/036452042000228054 

Xu, D., & Jaggars, S. S. (2014). Performance gaps between online and face-to-

face courses: Differences across types of students and academic subject 

areas. Journal of Higher Education, 85(5), 633-659. 

doi:10.1353/jhe.2014.0028 

Young, S. (2006). Student views of effective online teaching in higher education. 

American Journal of Distance Education, 20(2), 65-77. 

doi:10.1207/s15389286ajde2002_2 

Yuzer, T. V., Kurukbacak, G., & Information Science, R. (2010). Transformative 

learning and online education: Aesthetics, dimensions and concepts. 

Information Science Reference. 


