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Technology and Adult Students In Higher 
Education: A Review of the Literature

Abstract

Adult learners are becoming more common in institutions of higher education.  
These learners often bring with them experiences and expectations that can 
significantly affect their educational needs, progress and activity in the classroom.  
A review of the literature suggests instructors in higher educational settings 
need to review their current teaching methodologies in light of the increase in 
enrollment of these types of students.  Specifically, pedagogical, or instructor-
centered, approaches tend to be less effective in meeting the needs of adult 
learners. Additionally, faculty must change their perceptions about the presence 
and utilization of instructional technologies in meeting student needs, especially 
those of adults.  Instructors must consider how technology can influence the 
development and application of andragogy in the classroom to assist adult 
learners. 
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Introduction

The demographics of students attending institutions of higher education in the United 
States are changing. From 2000–2009, these institutions have seen a 30% increase in 
enrollment of students aged 25 and over, with these groups making up 39%–42% of 
the total enrollment in these institutions (Snyder & Dillow, 2012). These students form a 
distinct population in that they often bring rich personal and employment experiences 
to the classroom, may struggle to support multiple roles and responsibilities above and 
beyond those of traditional learners, and can require significant adjustments in terms of 
their learning styles, needs, and abilities (Baptista, 2013; Ross-Gordon, 2011).

At the same time, there has been an incredible expansion in the area of information and 
communications technology (Radford, 2011). This growth in technology is changing the 
nature of higher education. Educators are feeling more and more pressure to provide 
educational content and teaching methods that keep pace with ongoing scientific and 
technical progress. Faculty, especially in higher educational institutions, must adapt to 
employ technology effectively to deliver content for students, whether on campus or at a 
distance. The question to be asked is: How are faculty at institutions of higher education 
providing instruction that reflects the educational experiences and expectations such 
changes in technology bring with them?
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To optimize learners' experience and the efficacy of learning outcomes, instructors need 
to consider how technology can offer approaches better suited to adult learning. Critical 
considerations about the potential influence of technology on educational design and 
implementation may provide teachers in higher education settings with the opportunity 
to modify their approaches to teaching and learning in novel ways.

This literature review will examine the published literature on the use of technology in 
higher education settings as it relates to adult learners, summarize and discuss the 
findings contained in that literature, and finally present recommendations on whether 
additional research is needed. In addition, the article will offer suggestions for possible 
critical application and integration models.

Methodology

Searches for peer-reviewed journal articles and dissertations were conducted using 
primarily EBSCOhost, Google Scholar, and Academic Search Premier. All searches were 
limited to journal articles, published in English. Database searches took place between 
October 2013 and December 2013. Supplemental searches were also conducted in April 
2014.

An initial review of literature on adult learning in higher education settings was conducted 
using keywords such as adult learner, adult education, and adult student, connected by 
Boolean operators with andragogy, higher education, college, and university. The review 
of literature regarding the use of technology by faculty in higher education settings 
used the terms role of technology in higher education, using technology in higher 
education, and technological tools. The final section of the review, considering possible 
methods and practices to address the gaps between the needs of adult learners and 
faculty technology use, centered on searches using keyword terms andragogy, pedagogy, 
technology, and adult education.

The primary criterion used for inclusion and exclusion in the review was the publication 
date of the source. For the most part, only articles published after 2009 were included 
in the review, though this criterion was adjusted in some cases to include relevant work. 
This date was selected to reflect current attitudes and practices related to the instruction 
of adult learners, as well as recent practices and perceptions of technology in higher 
education settings. With the exception of the section regarding rollout dates on social 
media, only articles published in peer-reviewed sources were considered for inclusion in 
the review.

Findings

Foundational to the discussion of the current state of instructional practice in institutions 
of higher education is a consideration of one of the primary consumer groups of such 
instruction – students identified as adult learners. This section will consider what the 
literature establishes about adult learners in higher educational settings.
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Challenges in defining adult learners

Defining who fits into the scope of adult learners can be problematic, as there are few traits 
identified within the literature that concur on how to describe such a target population 
demographic. Questions arise as to whether the qualification for consideration to belong 
to this group rest solely upon the age of the learner, or if the term adult is more a reflection 
of the participant's mental, cultural, or educational maturity. Most adult learners can be 
highly segmented in terms of their responsibilities within learning environments; therefore, 
an honest understanding of adult learners is critical for their success (Scanlon, 2009).

Common traits of adult learners. Adult learners are most often described as 
individuals identified as non-traditional: students over the age of 25 or who lie outside the 
traditional conception of a college student (Kenner & Winnerman, 2011; Plageman, 2011; 
Hines, 2006). Indeed, the title of adult learning tended to refer exclusively to students who 
were not considered traditional college students. When referring to students as being 
non-traditional, the literature tended to rely on identifying individuals who fit into one 
or more of several common categories of students: entry to college delayed by at least 
one year following high school, age older than 25, having dependents, being a single 
parent, being employed part or full time, being financially independent, attending part 
time, not having a high school diploma, and possessing life or work experience external 
to educational institutions (Baptista, 2013; Kenner & Winnerman, 2011; Plageman, 2011; 
Ross-Gordon, 2011; Hines, 2006).

Ross-Gordon (2011) delves into this question in more depth, coming to the conclusion 
that what was once called non-traditional is slowly metamorphosing into a new normal, 
with the implicit assertion that many institutions of higher education are woefully 
underprepared to meet the needs and interests of the individuals who fit into these 
demographic categories (Chavez, 2006; Falasca, 2011). Indeed, throughout the literature, 
the title of adult learning tended to emphasize students who were not traditional college 
students. The literature did not provide any clarifications on why all adult students who 
fit this description were still considered non-traditional; in fact, Chan (2009) argues that 
additional research and review is warranted to examine this gap in the literature.

Implications of adult learning traits. Marschall and Davis (2012) observed that 
adult learners need opportunities to harness the depth of their life experience to increase 
their abilities to perform critical thinking, a highly valued skill in higher education settings. 
Hussain concurred with this position, stating:

Adults are assumed to be mature intellectually and socially having their own concept 
and experience of life and learning formally or informally. They play different roles in the 
society. Therefore, they need to be treated as adults in instructional process (Hussain, 
2013, p 124).

Johnson, Wisniewski, Kuhlemeyer, Isaacs, and Krzykowski (2012) take this point 
even further by making the observation that faculty, as adult learners as well as adult 
educators, need to be aware that their own (current) learning experiences should mirror 
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the experiences of their students; orientation in terms of professional development 
should focus more on faculty learning than faculty teaching. Moore (2010) also adds 
that adults tend to have very established preferences as to what their learning styles are 
and that, to be effective, instructors must prove amenable to adapting their teaching to 
accommodate those styles. Paraskevas and Wicken's (2003) studies about law school 
instructional methods also showed that educational practices can only work when 
instructors are sensitive to adult students and their reactions to these teaching methods.

Andragogy

Any examination of the literature of adult education and learning could not be considered 
complete without a discussion of Malcolm Knowles' work on andragogy (1970; 1973; 
1990). While Knowles acknowledged he was not responsible for the creation of the 
term andragogy, he wrote many of the central texts that initiated serious scholarly work 
in this area. Knowles initially described andragogy as "the science and art of educating 
adults" (1970, p. 43), taking pains to distinguish it from the work taking place with the 
education of children, which he defined as pedagogy. Pew defines pedagogical practices 
as what occurs when "[. . .] teachers assume responsibility for making decisions about 
what is learned, and how and when something will be learned. It is teacher-directed or 
teacher-centered" (200 7, p. 17). The Greek etymology of pedagogy, from παιδαγωγέω, 
implies that this model of instruction was intended for children.

It was this separation of the two models based on solely on the age of the learner that 
has created much of the confusion around the meaning and application of andragogy 
in current settings. Over time, the use of the term adult became almost permanently 
interchangeable with andragogy, which is somewhat misleading. Even Knowles himself 
revised his original position on andragogy to reflect that the central principles of the 
model were not limited by the age of the learner (1980). Instead, he advocated that 
the educational needs and preparation of each student needed to be assessed and 
addressed, rather than simply default all educational practices to the more prescriptive 
format of pedagogical theory (1973; 1980).

Samaroo, Cooper, and Green (2013) assert that andragogy is not intended to replace 
pedagogy, but to meant to parallel or complement a wide variety in educational practices 
in the classroom. Henschke (2011), a close associate of Knowles, also emphasized that 
the research regarding andragogy should move beyond Knowles' work to acknowledge 
more recent work in the area and adaptations of the work to reflect more modern thinking.

Classical versus modern andragogical paradigms. More recently, andragogy 
seems to be moving away from a teaching approach oriented to a specific age group 
towards other models that emphasize the role of the student in the teaching process 
(Henschke, 2010; Rodrigues, 2012). This new version of andragogy focuses on learner-
centered teaching methods, as opposed to the instructor-centered practices associated 
with pedagogy (Halx, 2010; Taylor & Kroth, 2009a; Taylor & Kroth, 2009b).

Bass (2012) observed that adult learners tend to show that Piaget's (1968) formal 
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operational mode does not adequately reflect the learning styles or needs of adults. Bedi 
(2004) shows that andragogy moves beyond Piaget's work because it "facilitates the 
understanding of student behaviour in the teaching relationship, provides a theoretical 
reason for teaching behaviour and is a guiding philosophy for how to manage the learning 
environment towards an effective outcome" (p. 97), a perspective supported by Ausburn 
(2004). This reaffirms Henschke's argument (2011) that the original position of andragogy 
as a description of the nature of adults in educational settings does not reflect how 
andragogy is represented in more recent articles: a model of learner-centered thinking 
and a much more pragmatic model for educational design.

Andragogy and higher education. As institutions that focus on dealing with students 
after secondary education, colleges and universities are uniquely situated to consider 
the impact and importance of andragogy on adult learning communities. Halx (2010) 
builds on this perception by demonstrating that relying solely on traditional pedagogical 
practices will prevent college students from advancing into more mature and advanced 
thinking processes; andragogy should be used much more frequently. Yannuzzi (2009) 
also noted that the need for self-analysis, self-criticism, and openness to the ideas of 
others can require significant re-evaluation of teaching methods, objectives, and the 
expectations faculty can have of their students.

The growth of online education offers specific opportunities for implementing andragogy 
in higher education. Cercone (2008) examines how online learning can facilitate aspects 
of learning that cater to the common learning preferences of adult learners, such as 
self-direction, need for applicability and relevance, and the opportunity to develop 
community among learners. This need for community is also of particular interest for 
incoming students, as noted by Feiertag and Berge (2008).

Challenges to andragogy as a theory. While much of the literature is positive in 
terms of the role andragogy can play in adult learning, it is not without its critics and 
conflicts. As Minter (2011) stressed, there is little to no agreement on universal theories 
that apply to all students in higher education settings, making it difficult for faculty with 
little experience in the area to know what theories or practices to implement or how to 
do so effectively.

Another criticism of andragogy is the lack of empirical studies to support Knowles' 
claims about the concept. Studies (Taylor & Kroth, 2009a; Taylor & Kroth, 2009b; Holton, 
Wilson & Bates, 2009) assert that instruments can be developed to collect that data, 
although wide scale implementations and testing of these models are still pending. 
However, DiBiase and Kidwai (2010) do provide evidence in a quasi-experimental review 
of adult learners and their performance in online classes that pedagogical practices and 
activities were less effective for adult learners than similar activities redesigned using 
andragogical principles.

Challenges to andragogy in application. Strong, Harder, and Carter (2010) 
demonstrated that changing teaching practices to include more andragogical approaches 
can be difficult, even if training and resources are provided to instructors to facilitate a 
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transition to a more learner-centered model. Participants in the study noted that time, 
funding, and other obligations were obstacles to the implementation of andragogical 
teaching practices; the authors also noted that personal preferences and organizational 
barriers also limited application of andragogical practices (Strong, Harder & Cartwell, 
2010). Pew (2007) also asserted that misunderstandings about the distinctions between 
what makes instruction pedagogical or andragogical can frustrate efforts to address the 
needs of adult learners. Additionally, some instructors who are aware these principles can 
still misapply them in classroom settings (Pew, 2007, p. 19). This lack of understanding 
about the implications or applications of pedagogical or andragogical models was also 
a central theme in Donavant (2009).

Chan (2010) supported this general critique of andragogy, asserting that instructors 
often use pedagogical methods because that was how they were taught, but history 
is not necessarily a compelling critical justification for educational design or delivery. 
Victor (2004) however, challenges this assertion, citing the qualitative findings of a study 
on adult learners taking a course on andragogical theory, who identified that their own 
teaching methods outside of the class tended to follow the same theories that were 
covered in the course.

Technology and Education

Development of social media. At the end of the 20th and beginning of the 21st century, 
social media were beginning to coalesce into what is now commonly referred to as Web 
2.0. Many of the tools commonly associated with social media were on the cusp of being 
invented, such as Myspace in 2003 (Bennett, 2008), Facebook in 2004 (Yadav, 2006), 
YouTube in 2005 (Dickey, 2013), and Twitter in 2007 (Meyer, 2011). Since the turn of 
the new millennium, technological devices, software programs, and the influence of the 
Internet on educational practice have evolved substantially.

Presence of technology in higher education. The environment of higher education 
is also evolving. Many factors are currently in play: rising costs and shrinking budgets 
(Brock, 2010; Harris & Goldrick-Rab, 2010, December; Zusman, 2005), as well as an 
increasing need for distance education (Hoskins, 2011; Lei & Govra, 2010; Moore, 
Dickson-Deane & Galyen, 2011). These changes will create a worldwide need for a 
reexamination of the way in which education is delivered to students (Wagner, Hassanein 
& Head, 2008). Many institutions are turning to an increased reliance on e-learning, 
thereby creating new opportunities for both the educational institutions themselves and 
their students (Wagner, Hassanein & Head, 2008).

Most students are not only comfortable with using technology in higher education 
classrooms; they also expect their instructors to use technology in their courses 
(Kyei-Blankson, Keengwe & Blankson, 2009). For instructors to integrate technology 
successfully, they must remain current with available technology options and programs 
(Taylor, 2006).
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Rutherford (2010) points out that education can be enhanced by the use of social media 
to strengthen the relationship between students, classmates, and instructors. Therefore, 
teachers may find uses for social media tools in the teaching process because students 
can access the information from laptops and mobile devices during class, as well as 
before and after class. With this in mind, new technology tools and programs can also be 
an important element in the future of distance education, opening doors of educational 
opportunity students could not access before. By using social media tools in distance 
education, students can have a positive and effective relationship with their instructors, 
the materials, and their peers. These findings were also borne out by Exter, Korkmaz, 
Harlin, and Bichelmeyer, (2009) during their investigation of the role of technology in 
higher education, specifically in distance learning.

Challenges in integrating technologies in higher education. Teaching with 
technology is a complex process that involves matching content, delivery, and device 
with the oversight of the instructor (Keengewe, Onchwari & Wachira, 2008). Furthermore, 
there is a lack of understanding and consensus on how to combine different technology 
tools with other learning tools (Woodbridge, 2004). Effective technology integration is 
sporadic. When it is implemented successfully, it involves students constructing their 
own learning using both hardware and software tools and allows for student-centered 
approaches for both teacher and student (Woodbridge, 2004); this is the essence of 
andragogy understood as student-centered learning.

Assessing technology integration and efficacy. The successful implementation 
of e-learning in higher education may need a change of perception by both students 
and teachers (Liaw & Huang, 2013; Lin, 2012; Rosenbaum, 2012). Jung (2011) identified 
seven dimensions that may be considered in evaluation the quality of e-learning. These 
dimensions include interaction, staff support, institutional quality assurance mechanisms, 
institutional credibility, learner support, information, as well as publicity and learning 
tasks. Jung's 2011 study demonstrated that the seven-factor model is a good fit for the 
observed data from online learners; all seven dimensions are important in evaluating the 
quality of e-learning from the learner's perspective.

Taking a different approach, Kirkwood (2009) examined variance between the potential 
and actual impact of e-learning on learning and teaching in higher education. He also 
posited that the use of information and communication technologies does not, in 
itself, result in improved educational outcomes and ways of working. However, various 
contextual factors exert greater influence upon what and how students learn. Kirkwood 
also suggested that institutions of higher education need to focus evaluation of teaching 
and assessment practices on e-learning practices to better understand the impact 
e-learning has on students' experiences of learning.

Technology use and the future of higher education. The implementation of 
e-learning in higher education has the potential to create more opportunities and raise 
the quality of education for a greater number of students (Basham, Smeltzer & Pianfetti, 
2013; Renes & Strange, 2011; Veletsianos, 2011). In the future, e-learning in higher 
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education can create environments in which learners receive more convenient and easier 
access to the educational process (Fisher & Sadera, 2011; Keengwe, Schnellert, & Mills, 
2012).

Radford reports that from 2000 to 2008 the percentage of undergraduates enrolled in 
a distance education course or degree program increased (2011). The percentage of 
undergraduates enrolled in at least one e-learning class grew from eight percent to twenty 
percent, while the percentage of students enrolled in a degree program taught entirely 
through distance education doubled from two percent to four percent (Radford, 2011). 
These findings were supported by the Instructional Technology Council's survey (2010) 
which tracked the impact o e-learning at community colleges. The results indicated a 
robust growth pattern for distance education: campuses reported a twenty two percent 
increase for distance education enrollments.

The Convergence of Technology with Andragogy

Neiderhauser and Lindstrom (2006) assert that in many cases, it is no longer relevant to 
ask if technology is being used, but rather how it is being used. Several authors have also 
highlighted a general reluctance by educators to use technologies in new and innovative 
ways that improve student learning (Gandolfo, 1998; Papo, 2001; Redmond, 2011).

The most common practice by educators is simply to substitute new technology for 
traditional elements of a lecture (Gandolfo, 1998; Redmond, 2011). Papo points out that 
even in an online distance learning setting, a traditional lesson format is often followed. 
A relatively small but increasing number of educators are experiencing a paradigm shift, 
however, as face-to-face and distance education formats converge, allowing for a new 
look at andragogically driven approaches to learning employing new technologies (Papo, 
2001).

Personal Knowledge Space. Most of the previously mentioned educational 
technologies promote new modalities of student-instructor and student-student 
interaction. Kooi (2008) suggested that new communication technologies are enabling 
traditional higher educational institutions to become more proficient at reaching diverse 
audiences. Traditional academic audiences are expanding to include more working 
professionals and lifelong learners who, through the use of these technologies, are 
better able to maintain professional and family commitments while engaging in higher 
educational programs and content. Kooi also suggested that the growing appeal of open 
educational resources, such as Massive Open Online Courses, to later life learners is 
leading to an expansion of andragogically centered, self-driven learning environments in 
many university settings (Kooi, 2008).

Manganello, Falsetti, Spalazzi, and Leo (2013) echoed this sentiment that self-driven 
learning is the hallmark of andragogy, and this type of learning is readily facilitated by 
effective technology integration. Specifically the authors suggested that the Personal 
Learning Environment (PLE) of adult learners should be structured in a way that (a) allows 
learners to easily select, organize and retrieve the resources they want, at their own pace 
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and discretion; (b) streamlines the interaction process among learners; and (c) allows 
for trust and personal relationships among fellow students and the instructor(s) (p. 107). 
Cumulatively this type of learning environment is called the Personal Knowledge Space 
(PKS). The PKS is thought to allow for more dynamic adult learning both in terms of pace 
and content (Manganello, Falsetti, Spalazzi & Leo, 2013).

The second and third elements of the PKS - streamlined interaction among learners and 
facilitation of trust building among learners and instructors - describe a common theme 
found throughout the literature on technology integration in higher education settings: 
it is vital that educational technologies support social interaction among learners and 
instructors (Bajt, 2011; Dye, 1998; Gandolfo, 1998; Hemmi, Bayne & Land, 2009; 
Manganello, et al., 2013). The advent of Web 2.0 technologies has the potential to further 
transform traditional educational strategies by promoting interactions limited neither by 
time nor space (Bajt, 2011).

Digital natives and pedagogical shift. The Millennial generation in particular is 
perhaps the first generation to view online interaction and education as natural extensions 
of traditional interaction and education (Bajt, 2011). One of the great potential strategy 
changes that Web 2.0 introduces to higher education (and eventually to the workplace), is 
the idea of harnessing the collective intelligence of small and large groups of like-minded 
individuals (O'Reilly, 2006). Blogs, wikis, social networking sites like Facebook, simulation 
sites like Second Life, and untold numbers of additional tools allow unprecedented 
collaboration among learners, instructors, researchers, etc. (Hemmi, Bayne & Land, 
2009). Interestingly, such collaboration was part of the original plan for the World Wide 
Web (Berners-Lee, 1999). Human interaction is seen by many traditional educators as 
central to the educational process (Dye, 1998). Social technologies can help satisfy that 
need for interaction while maintaining all the advantages that educational technologies 
have to offer including unprecedented access to information, new means of learner 
engagement, and dynamic asynchronous and distance learning options, to name only a 
few.

The potential transformation of higher education by these social technologies is seen 
by some to be quite radical. While many higher education administrators acknowledge 
this potential and are making steps toward systematic technology implementation, most 
show a general reluctance to fully integrate technology and andragogical models of 
instruction (Hemmi, Bayne & Land, 2009). Perhaps institutions of higher education are 
wise to move forward with caution because there are still many unanswered questions 
regarding social technology integration in higher educational settings. (Hemmi, Bayne & 
Land, 2009).

Social technologies and associated educational possibilities have already begun to 
challenge the notions of effective knowledge generation and dissemination and the 
very structure of the traditional university (Hemmi, Bayne & Land, 2009). To some, this 
potential andragogical shift can seem strange and troublesome, and significant research 
is still needed to explore the learning experiences and results of students fully engaging 
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in these instructional practices (Barnett, 2005; Hemmi, Bayne & Land, 2009).

Systematic integration of technology, instruction, and content. While digital 
technology in education presents both perceived opportunity and threats to higher 
educational institutions, many universities have already recognized that educational 
technology in some form is a necessity (Gandolfo, 1998). However, it is still relatively 
rare for educators to allow full integration of technology within the educational structure 
itself. Value is often placed on the mere use of technology, and not necessarily on its 
overall improvement of student learning. Often there are no methodologically driven 
goals among educators other than to use technology (Gandolfo, p. 28).

Ignoring the influence of technology on pedagogy or andragogy can be a long-term 
mistake because as Gandolfo (1998) suggested, "The only value of technology for 
instruction is if it enhances learning in ways that are not otherwise available" (pg. 31). 
Gandolfo further suggests that just because we can use technology in higher education 
does not mean that we should. However, Gandolfo concedes that educators often do 
not grasp the educational potential of a technology until they become familiar with it 
through hands-on investigation and trial experiences.

To strike this implied balance between short-term technology exploration, and long-term 
andragogical integration of technology, Persichitte (2013) suggests that educational 
leaders should take intentional action to manage educational technology and oversee 
a systematic shift from instructor-centered education to learner-centered and problem-
focused methods (Persichitte, 2013; Watson & Watson, 2013). Watson and Watson 
(2013) acknowledged the complexity of systemic change within institutions of higher 
education, with diverse and complex missions, processes, products, economic factors 
and administrative structures. This is all the more reason to approach such changes 
intentionally, rather than incidentally (Kinchin, 2012b; Watson & Watson, 2013).

Kinchin (2012a) proposed that the traditional system of content driven curriculum 
development be replaced by a more balanced approach that equally considers the 
implications of pedagogy, technology and content on the student learning experience. 
The Technological Pedagogical Content Knowledge (TPACK) model is one proposed 
solution. This emerging model is defined as promoting "engagement with the rich 
problems of pedagogy, technology and content and their inter-relationships √â seeking 
to construct new ways of seeing the world, and new approaches to using technology, 
in order to develop creative pedagogical solutions" (Koehler, et al, 2011, pg. 154). 
Other models of successful systematic technology integration with andragogy in higher 
educational settings will likely emerge as time progresses and necessity requires. The 
key question however, is whether higher educational institutions will proactively embrace 
such models, or instead simply tolerate incidental technology use within the classroom.

Discussion

Technology has been rapidly advancing over the last several decades, and its use is 
more commonplace than ever, particularly among younger students who are considered 
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digital natives (Bajt, 2011; Wagner, Hassanein & Head, 2008). Students who began their 
education as digital natives are beginning to arrive at institutions of higher education 
and may bring with them certain educational expectations (Bajt, 2011). Unfortunately, 
the literature indicates that many of these institutions are not fully prepared to meet 
students with these experiences, needs and expectations (Hemmi, Bayne & Land, 
2009). While some administrators of higher education institutions may view this change 
in educational needs as challenging, even insurmountable, others will view it as an 
opportunity to consider technology more fully in educational design and to appropriately 
modify approaches to teaching and learning (Gandolfo, 1998).

Many faculty have already recognized the potential of e-learning tools and have begun 
the process of implementing technology in the classroom (Innes, Mackay, and McCabe, 
2006; Wagner, Hassanein & Head, 2008). However, it is generally not at a concurrent 
pace with technology development (Kirkwood, 2009). An additional concern is that many 
educators simply substitute new technologies for old, but entirely miss the idea that 
e-learning technologies can transform learning itself (Gandolfo, 1998). It can actually 
change the relationships and interactions of both learners and instructors, and improve 
student learning (Kooi, 2008; Manganello, Falsetti, Spalazzi, and Leo, 2013)

Andragogy, a field of research on adult learning, focuses on learner centered teaching 
methods (Knowles, 1973; Knowles, 1980). While originally this research was defined by 
the age of the learner, it has now come to be viewed as a dynamic, self-driven method of 
learning that is more commonplace among mature learners (Halx, 2010, Taylor & Kroth, 
2009a; Taylor & Kroth, 2009b). Andragogy involves using the years of experience that 
the learner brings to the table to provide a context for formal and informal processing 
of newly acquired knowledge (Halx, 2010). This context, when properly designed and 
supported can provide the learner with an exploratory learning environment in which 
self-driven learning can thrive (Kooi, 2008).

According to the literature, colleges and universities are uniquely situated to consider 
the impact and importance of andragogy on adult learning communities. Online learning 
can facilitate aspects of learning that cater to the common learning preferences of 
adult learners, such as self-direction, the need for applicability and relevance, and the 
opportunity to develop a community among like-minded learners (Cercone, 2008).

There is some criticism that not all students in higher education will learn optimally through 
andragogical approaches (Minter, 2001). There is also criticism that many instructors are 
challenged by or resistant to andragogical based learning methods and consequently 
may misapply the associated principles, if they use them at all (Pew, 2007). While there 
is research supporting andragogically-based learning, wide scale implementation and 
testing of andragogically-based models are still needed to determine the precise benefits 
and challenges of such learning.

While the aforementioned criticisms are valid, research indicates a growing demand for 
technological supported learning that provides dynamic navigation and social learning 
tools (Kooi, 2008). Manganello, Falsetti, Spalazzi & Leo (2013) introduce the idea of a 
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learning environment termed as Personal Knowledge Space (PKS), a technologically 
supported learning environment where the learner can explore and accomplish learning 
tasks through independent navigation and at their own pace. This type of learning provides 
entirely new roles for both learners and instructors (Manganello, Falsetti, Spalazzi, & Leo, 
2013)

Members of the digital generation view online social activity as a natural extension of 
their offline lives (Bajt, 2011). Online interaction and education is a way to overcome 
the naturally isolating aspects of online learning and instead make it even more social 
and collaborative than traditional learning approaches (Hemmi, Bayne, Land, 2009). 
Learners can now communicate and collaborate with like-minded learners, instructors, 
even professionals, and harness the collective intelligence and mentoring powers of 
these communities (O'Reilly, 2011). Such learning opportunities require instructors to 
abandon the content-driven course development paradigm and instead seek a more 
balanced approach that considers technology, pedagogy and content equally in course 
development (Gandolfo, 1998).

Some emerging models have already begun to consider how such a balanced approach 
may be implemented systematically among institutions of higher education (Kinchin, 
2012a). The TPACK model is one such proposed model that promotes "engagement 
with the rich problems of pedagogy, technology and content and their inter-relationships 
[√â] seeking to construct new ways of seeing the world, and new approaches to using 
technology, in order to develop creative pedagogical solutions" (Koehler, et al, 2011, 
pg.154). More research is certainly needed on this and other models that address the 
balance of technology, instruction, and content in instructional design.

The research indicates, however, that institutions of higher education would be well 
served by embracing a systematic model of intentional technology integration with 
instruction. After all, of the potential crises and challenges that may face a university, 
a paramount danger is in becoming irrelevant to the very students these institutions 
serve. As younger generations mature and arrive at these institutions these students will 
likely expect dynamic technology integration with their higher educational instruction. 
The question is: which institutions will be ready to meet this need?
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