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Introduction
A prevailing view of today's post secondary learners is that they are fundamentally different than previous generations in how they learn, what they value in education, how they use technology and how they interact. The notion of the "Millennial learner" or "digital learner" has become accepted as fact even though there is limited empirical support for this.  Many institutions have designed their ICT initiatives to help meet the educational access and learning needs of Millennial students.  In light of this we sought to gain a more accurate understanding of the Millennial learners at a the British Columbia Institute of Technology (BCIT), a Canadian polytechnic. In the spring of 2007, we conducted 43 semi-structured interviews with 84 students and instructors from a sample that represented a cross-section of BCIT programs. Interview questions centred on formal and informal uses of technologies, in particular technologies used for student-student and instructor-student communication. We present our findings based on the thematic analysis of the interview data, and assess the relevance of the typologies of Millennial learners in relation to our own institution.
 
BCIT is a public polytechnic institution that provides access to programs that are not typically found at public universities.  Program delivery options include a range of face-to-face, blended/web-enhanced, and distance delivered programs.  In 2004, BCIT launched the Technology-enabled knowledge (TEK) initiative to more fully integrate the use of educational technology for teaching, and to make programs more accessible and relevant to students. In the third year of this seven year initiative, we recognized the need to get a better understanding of student technology needs, in order to ensure that the initiative would continue to go in the right direction.  We also observed that some of the technological and pedagogical implementations of this initiative were being based on the popular description of the Millennial learner, and we recognized the need to assess the relevancy of this description in relation to our own students.
 
This article summarizes data from a larger study being conducted by Concordia University PhD candidate Adnan Qayyum around information communication technologies (ICTs) in higher education.  Data collection was undertaken by both Qayyum and the BCIT research team (Mark Bullen, Karen Belfer, Tannis Morgan, and Terry Fuller
).  Data analysis was conducted separately by Qayyum and the BCIT researchers, and the data presented in this article focuses on the analysis undertaken by the BCIT team. 
 
Review of the Literature
 
This study evolved from a critical review of the literature on the Millennial learner, a North American concept that attempts to make generalizations about a generation of learners born after 1982.  The Millennial or Net Generation learner is described as digitally literate, connected, social, experiential, with a preference for teamwork, structure, immediacy and a predominantly visual/kinesthetic learning style (Oblinger & Oblinger, 2005). The premise is that institutions need to recognize the unique characteristics of this generation in order to provide better teaching and learning environments at the higher education level. As a result, a simple Google search will reveal that there is no shortage of tips and tricks for making courses, programs and institutions more relevant to the millennial learner, proof of both the popularity of this concept and the desire to address it from an institutional and course level.
 
A review of the literature on the millennial learner and implications for education reveals that most of the claims are supported by reference to a relatively small number of publications. The works most often cited are Oblinger & Oblinger (2005), Tapscott (1998), Prensky (2001a, b), and Howe & Strauss (2000). Other works that are often mentioned, although less frequently, include Seely-Brown (2002), Frand (2000) and Turkle (1995). What all of these works have in common is that they make grand claims about the difference between the millennial generation and all previous generations and they argue that this difference has huge implications for education. But most significantly, these claims are made with reference to almost no empirical data. For the most part they rely on anecdotal observations or speculation. In the rare cases where there is hard data, it is usually not representative.
Tapscott was one of the first writers to stake a claim in the net generation gold rush. In 1998 he published Growing Up Digital: The Rise of the Net Generation. He doesn't waste any time getting to the point and he doesn't hold back on the bold claims. On page 1:
 
For the first time in history, children are more comfortable, knowledgeable, and literate than their parents about an innovation central to society. And it is through the use of the digital media that the N-Generation will develop and superimpose its culture on the rest of society. Boomers stand back. Already these kids are learning, playing, communicating, working, and creating communities very differently than their parents. They are a force for social transformation. (pp.1-2)
 
Later he gets more specific, claiming that access to interactive, digital technologies is creating a generation of critical thinkers: "They accept little at face value...unlike the TV generation which had no viable means to interact with media content, The N-Generation has the tools to challenge ideas, people, statements - anything. These youth love to argue and debate…they are also learning to think critically as well" (p. 88).
What is the empirical basis for Growing Up Digital? On the surface, it sounds solid: discussions with about 300 children ranging in age from four to twenty, balanced in terms of gender, geography and socio-economic status. However, no details are provided as to how these participants were recruited, how the balance was achieved, and to what degree the sample is representative. Furthermore, all the discussions were held in an online discussion forum, which would tend to skew the sample to participants who were already predisposed to use online communication technologies. Hutchison, Tin & Cao (2008) provide a good example of how bad research is used to support questionable claims. In a chapter entitled “In-Your-Pocket and On-The-Fly: Meeting the Needs of Today's New Generation of Online Learners with Mobile Learning Technology” of the second edition of the widely distributed book, The Theory and Practice of Online Learning (Anderson, 2008) they argue for the increased use of mobile learning technology by relying on the net gen hype. According to the authors, today’s learners are "tech-savvy, accustomed to multi-tasking, and expect control what, when and how they learn… This new generation of learners is smart but impatient, creative, expecting results immediately, customizing the things they choose, very focused on themselves " (p. 203). To support these claims they cite an article from the Chronicle of Higher Education that reports on one interview with a librarian at the New Jersey Institute of Technology, Oblinger and Oblinger (2005) and Tapscott's 1998 Growing Up Digital: The Rise of the Net Generation.
 
The Oblinger and Oblinger (2005) book has probably done the most to perpetuate some of the misinformation about the educational implications of the millennial generation because it was published by the prestigious EDUCAUSE organization and made available as a free download. It is an edited book of 14 chapters but for the most part, none of them rely on well-designed and conducted studies for their conclusions. Instead they contain a mixture of speculation and anecdotal reports. In chapter 14, for example, Barone (2005) makes a powerful case for significant institutional change in higher education to address the changing social and economic realities. She argues that technology and pedagogy are converging and in the process challenging "the structure, governance, power relationships, and cultural values of the traditional campus. Efforts to transform higher education face deeply entrenched cultural, behavioral, and philosophical resistance" (p. 14-1). She calls for the creation of a "new academy" that is founded on five characteristics:    
 
· The interplay of culture and technology (the socio-technological context)    
· A multidimensional framework for action    
· New cultural values    
· A new style of leadership    
· The relationship of learning to space
 
But one of her main arguments for this change is based on the net generation hype:
 
The arrival of the Net Generation on campus is causing unrest in the classroom.  A wave of young people empowered to create knowledge, not merely absorb it, now flows in and out of the classroom, calling into question the convictions and processes that have served as the foundation of traditional higher education. It remains to be seen whether traditional higher education will adjust sufficiently to truly engage the Net Generation. (p. 14-1)
 
She bases this claim of the net generation revolution on two articles. The first, The Information-Age Mindset: Changes in Students and Implications for Higher Education (Frand, 2000) is based entirely on the author's personal observations of students at his institution, but no solid empirical research. The other, a thoughtful and interesting article by Gary Brown (2004), discusses what he sees as the growing disengagement of students from learning in higher education and the sense that higher education and what happens in the real world are two different things. Neither of these provide the evidence of the Net Generation revolution of which Barone speaks.
 
A strong case can be made for institutional change in higher education without resorting to unsubstantiated claims about the Net Generation. Kvavik (2005) presents results from a major survey of undergrad students in the US (4,374 students from 13 institutions in five states - 2004). Surprisingly though, the results more or less contradict the major themes of Oblinger and Oblinger (2005): the notion that this generation has "unprecendented levels of skills with information technology; that they take technology for granted, that they want more of it in their classes, that postsecondary institutions aren't responding fast enough to meet their needs.” In contrast, the survey reported in Kvavik (2005) found: - the students have basic office suite skills and can use email and surf the Internet with ease but "moving beyond basic activities is problematic. It appears they do not recognize the enhanced functionality of the applications they own and use." (p. 7.7).  They found that they only have a moderate preference for the use of technology in their classes - there is a need for "significant further training in the use of information technology in support of learning and problem-solving skills." (p. 7.17) - "students appear to be slower developing adequate skills in using information technology in support of their academic activities which limits technology's current value to the institution." (p. 7.17) The study concludes that the effects of learning technology are "largely in the convenience of postsecondary teaching and learning and do not yet constitute a 'learning revolution'" (p. 7.18)
 
One of the more widely cited references in support of the claims about the Net Generation's distinct characteristics is Howe and Strauss’ Millenials Rising: The Next Great Generation (2000). They claim: "Over the next decade, the Millenial Generation will entirely recast the image of youth from downbeat and alienated to upbeat and engaged - with potentially seismic consequences for America (p. 4)." But only two surveys form the empirical base for their claims.  The first is a survey of 200 elementary school, middle school and high school teachers in Fairfax County, Virginia; the second, a survey of 660 students from the public high schools in the same county. Based on this data coming from a very geographically limited population, they assert this entire generation is:
 
Beginning to manifest a wide array of positive social habits that older Americans no longer associate with youth, including a new focus on teamwork, achievement, modesty, and good conduct...look closely at the dramatic changes now unfolding in the attitudes and behaviors of today's youth, the 18 and unders of the year 2000. The evidence is overwhelming - and just starting to attract notice. (p. 4)
 
The above research demonstrates that while there is considerable interest in describing and addressing the learning needs of a generation that has grown up with technology, there is little empirical basis for many of the claims that are being made.  Furthermore, since much of the research had focused on American university students, it raises the question as to what degree these claims are transferable to a Canadian polytechnic setting, where students come from a diversity of economic, cultural, and generational backgrounds.  
 
Methodology
 
A critical review of the net generation research prompted us to initiate an empirical investigation around BCIT student formal and informal use of technologies.  We recognized that significant resources were being invested in educational technology at our institution, and assumptions about net gen learners were beginning to influence how faculty felt they should adopt technologies for teaching and learning.  In order to get a better understanding of the BCIT students, their technology use, and their perceived needs, we asked the following questions:
 
 
1.     What do BCIT students and faculty need from technology? 
2.     Do BCIT students fit the “millennial” profile?
3.     What should an e-learning strategy look like at BCIT?
 
Context
BCIT is a polytechnic institution that has evolved from two-year diploma granting institution to one that now offers baccalaureate degrees. It has plans to begin offering applied Masters degrees as well. BCIT is primarily a teaching institution with a focus on applied technical fields and trades programs. BCIT has adopted a position that teaching and applied learning, through industry partnerships, are important characteristics of the education that BCIT provides.  Technology is also seen as an important part of the teaching and learning experience.  
As one of nine public higher education institutions in the Vancouver area, BCIT fills a niche in providing programs that are not offered at the local colleges and universities.  Programs that are offered at other institutions are differentiated by the applied learning focus and attention to teaching.  Compared to the universities, BCIT is more accessible to many students in terms of entrance requirements. For example, there is no institutional requirement for high school graduation in order to enter BCIT, although individual programs may require this. BCIT Part Time Studies programs have no formal admission requirements and often students will enter a Part Time Studies program to demonstrate their ability and then transfer into a regular Full Time Prorgram. Many of the Part Time Studies programs are partly or entirely delivered at a distance.  
 
BCIT has approximately 43,000 students making it the largest postsecondary institution in the province of British Columbia. About 30,000 of its students are classified as part time studies students meaning they are studying in the evenings or by distance education. Precise figures for the number of distance students are not available but clearly the institution has a large group of students who are taking advantage of the flexible delivery modes offered by BCIT. Full time students are predominantly in the 18-24 year-old category (72%) and part time students, predominantly in the 25-44 year-old category (61%).

 
Data collection
This article presents data from 29 semi-structured interview sessions with 69 students representing a cross section of BCIT programs.  Interview sessions were undertaken as formal focus groups as well as informal sessions in the social spaces of the institute (sports fields, cafeterias, library).  Table 1 describes the number of students interviewed by program.  Sixteen interviews with faculty were also conducted to provide context for student interviews.  There were eight interview questions (Appendix A), and most interviews were about 30 minutes in length.  Questions centred on how and where students communicate with classmates and with instructors, and what their technology needs were for their studies.
 
Table 1  Number of students interviewed by program
 
	School
	Number of students interviewed

	Business
	7

	Computing & Academic Studies
	8

	Construction & the Environment
	12

	Health Sciences
	14

	Manufacturing, Electronics and Industrial Products
	23

	Transportation
	5

	TOTAL
	69


 
 
All interviews and focus groups were digitally recorded and then transcribed. Most interviews were conducted by two researchers.  Data included interview transcripts, interview notes, and program information.
 
Data analysis
Three researchers read the interview transcripts and interview notes.  We then began to code the transcripts using the Millennial descriptors (Appendix B).  However, since the interview questions were not designed to elicit specific responses around millennial descriptors, we adopted an open and axial coding strategy (Miles & Huberman, 1991) for the transcripts.  Themes were generated and presented in a matrix format to develop assertions about student technology use and needs across programs.
Findings
 
Data analysis provided important insight about BCIT students, their formal and informal use of technology, and the extent to which they can be characterized as 'millennials'.  The data can be summarized into three themes, described below.
 
Limited Toolkit
Despite a vast availability of institutionally supported and freely available (Web 2.0) tools, the student 'toolkit' was surprisingly limited.  Student use of technology could be distinguished as belonging to one of two sets:  general communication tools, and program specific technical tools. Frequently cited general communication tools were:  email, MSN, mobile phones and Facebook, along with face-to-face as a preferred communication option.  Program specific tools included technical software such as AutoCAD.  In some programs this software was provided by the institution, while in others students were required to purchase it themselves.
 

Within this limited toolkit, the selection of the tool was driven by the following characteristics of the technology:

1.  Familiarity

The choice of tool was selected according to the affordances that it provided. Tools such as MSN, email, and Facebook were used because they were familiar and "comfortable".  Familiarity with the tool also facilitated its transition from a social and informal use to an academic one.  For example, in two programs we interviewed, Facebook was being used by students for group work and study group activities, and was selected for its ease and self-organizing capabilities, and its 'academic' identity. 
 
2. Cost

Mobile phone text and voice messaging were also frequently mentioned communication tools, but their use was determined by the mobile phone plan that the student had.  
 
3.  Immediacy

Both MSN and mobile phones were selected for the immediacy that it provided.  MSN was often a first choice, with some students mentioning that if a classmates wasn’t online they would phone them and tell them to get online. MSN was used as method of communication during class, in both productive and unproductive ways.  While it sometimes served as a distraction, students also pointed to MSN as a way of communicating about course topics during class without disrupting the instructor, or as a way of seeking help without appearing stupid in front of classmates or the instructor.
 
Context sensitivity
While there wasn't evidence to suggest that students have a "deep" knowledge of technology, interviews revealed that students use technology in very context sensitive ways.  In other words, students have a good understanding of what technology can and cannot do for them given a specific context.  The most illustrative example is student use of email.  Contrary to the current discourse that suggests that students use email with instructors because it goes hand in hand with an older generation of users, the data revealed that student selection of email as a communication tool is much more nuanced.  In fact, students never mentioned age as influencing the use of email.  Specifically, students used email with instructors in situations that demanded more formality, or where it was desirable to maintain a certain distance.  Additionally, despite the popularity of MSN as a communication tool with classmates, email also was frequently listed (along with cell phones, and f2f).  Students distinguished between email and MSN in terms of communicating with a group or one-on-one.  Email was seen as a useful communication tool when a message needed to be relayed to a group, or for longer messages.  It was also cited as useful for file sharing.  Interestingly, when another tool such as Facebook was being used for group communication, email was then seen to be a useful one-on-one tool.  This suggests that within an identified set of tools, students were able to identify which was better suited to a given task.
 
 
 
Relationship of (technology) needs with the nature of program: type of instruction, program, industry, time spent with classmates on campus, length of the program
 
In the interviews, students were asked to identify any needs (technology or other) that would help them with their learning in their program.  We were surprised to learn that students rarely identified a technology as a need, and for the most part focussed on the basic physical and environmental constraints.  In other words, if their basic needs weren't being met, technology was not a focus of their concerns.  Physical or environmental needs included better lighting, more lab hours, more windows better internet access in some locations, and extended library hours.  Time was also a frequently mentioned need, characteristic of the intensive nature of BCIT programs that demanded that they spend most of their days on campus in class.  However, there was also evidence that some of the TEK infrastructure investments--wireless network, smart classrooms--were being put to good use.
 
Data analysis also showed that there is considerable variation in the technology needs across BCIT programs.  For example, while students in the Automotive program felt that for the most part their needs were being met very well, students in the Architecture program pointed to a lack of essential tools such as large scale printers and scanners. 
 
Discussion and Implications

The findings have important implications for institutional decisions about technology implementation, and the accessibility of these tools for students.
Digital but not Millennial

One of the more significant findings of this study is that communication preferences of BCIT students are not age or generation related.  While there seems to be a general student technology ‘toolkit’ across BCIT programs, their use was driven by other factors such as the student and instructor dynamic within a course or program, the technical requirements of the discipline, and the affordances that a tool provided within a given context.   Students needed the significant infrastructure that the TEK initiative provided, but at the level of software, the use of freely available communication tools (gmail, facebook, MSN) and cell phones dominated. 

Selection of tools

The infrastructure that was put in place as a result of the TEK initiative was seen by students as effective and necessary. However, in light of the evidence, we question whether some of the software being provided to students was providing an appropriate cost-benefit, since students largely relied on a limited toolkit of freely available tools, in preference to some of the institutionally provided ones. Additionally, students also identified that some basic technology (hardware and software) needs were not being met. The TEK initiative promoted the use of collaboration tools, used to develop communication, meta-cognition, and interpersonal skills on students (e.g. blogs, communities of practice, eportfolios).  While these skills are highly relevant to a graduate of any institution, because of the structure of BCIT programs and cohort model, with students spending between 25-35 a week in class with their instructors and peers, these tools were largely duplicating activity that was already happening face to face.   What also became apparent through the interviews was the need to provide faculty and students technologies that were context and content specific. We propose that since the teaching and learning needs vary widely across the institute, future TEK investments should proceed on a program-by-program basis, based on the teaching and learning plans of the individual departments.
Since many of the technologies that are now infiltrating the educational scene are open source or free tools (e.g. Web 2.0) IT departments should recognized that even though they might not integrate well with the current systems and have no centralized operation for support and help, they offer much of the functionality required for programs that want to make videos, demonstrations, and presentations accessible to students. Therefore, in order to provide an infrastructure that facilitates access to different applications, institutions might need to be open to a balanced selection of institutional tools and freely available tools. 
 
 
Conclusions

This study revealed that while some of the descriptors of Millennnial learners are apparent in BCIT learners, we question the accuracy in associating these descriptors with a particular generation.  We propose that BCIT student formal and informal use of ICTs is largely influenced by the type of program and the discipline.  While the use of some technologies were ubiquitous  (e.g. mobile phones, email, and MSN) we found little evidence to support a claim that digital literacy, connectedness, a need for immediacy, and a preference for experiential learner were characteristics of a particular generation of learners. Additionally, given the diversity of programs and students at BCIT, the technology use and technology needs of BCIT students are important considerations at a program level, as opposed to an institute-wide level.  However, we are aware of the limitations of this first phase of our study in making any definitive conclusions, therefore we intend to conduct a second phase of data collection with an expanded methodology involving a survey, more interviews, and triangulation with faculty interviews.  
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Appendix A
 
Student interview questions
 
1.Through what channels do you communicate with classmates?
2.Name four topics you communicate about?
3.Where are you when you communicate with classmates?
4.Describe what channels you use to communicate with your instructor?
5.Does the instructor require or encourage you to communicate with classmates?
6.When you have a problem or issue in your courses what do you do?
7.What communication options would help you learn in your courses?
8.  If you could have anything for your program that would help you with your learning, what would it be?
 
Appendix B
Net Generation Characteristics   

Digitally Literate (DL) 

•    Able to intuitively use a variety of IT devices and navigate the Internet. 

•    Comfortable using technology but may have a shallow understanding 

•    Visually literate 

•    More likely to use the Internet for research than a library  

Connected (C)

 •    The particular device may change but they are always connected  Multitaskers (MT) 

•    The move quickly from one activity to another, sometimes performing several simultaneously  

Need for Immediacy (I) 

•    They demand fast responses – more value on speed than accuracy  

Experiential (E) 

•    Prefer to learn by doing rather than being told what to do

•    Discovery learners  Social (S)

•    Gravitate towards activities that involve social interaction

•    Open to diversity 

•    Social nature aligns with preference for team work  Teamwork (TW) 

•    Prefer to learn and work in teams 

•    Depend heavily on peers  Structure (ST) 

•    Goal oriented 

•    Prefer structure over ambiguity  Visual & Kinesthetic (VS) 

•    Prefer images over text 

•    Don’t like reading large amounts of text  Community-minded (CM) 

•    Prefer to work on “things that matter” 

•    Believe that science and technology can be used to resolve difficult problems 
� We are grateful for the contributions of Terry Fuller in this research project
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