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  Abstract


  A total of 2,338 students at German universities participated in a survey, which investigated media usage patterns of so-called traditional and non-traditional students (Schuetze & Wolter, 2003). The students provided information on the digital devices that they own or have access to, and on their usage of media and e-learning tools and services for their learning. A distinction was made between external, formal and internal, informal tools and services.


  Based on the students’ responses, a typology of media usage patterns was established by means of a latent class analysis (LCA). Four types or profiles of media usage patterns were identified. These types were labeled entertainment users, peripheral users, advanced users and instrumental users. Among non-traditional students, the proportion of instrumental users was rather high. Based on the usage patterns of traditional and non-traditional students, implications for media selection in the instructional design process are outlined in the paper.
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  Introduction


  During the 1960s and 1970s, society acknowledged the value of education in creating wealth. However, this educational interest was politically-based and focused on non-traditional studies (Gould & Cross, 1977).


  In this context, universities began to attract non-traditional target groups as a way of harnessing education. Initially, the traditional student was under 25 years of age, male and financially independent (Garz, 2004). In fact, traditional students were known to study full-time and usually got admitted to the university level after undergoing high school education (Guri-Rosenblit, 2005).


  In recent times, increased diversification in higher education is a common feature. For example, the current post-secondary education population in the United States has 40% of the students being adults (Ke, 2010). In addition, research by Knapp, Kelly-Reid and Ginder (2011) reveals that the National Center for Education Statistics in the USA has a statistical record on the country’s education. The records imply that 39% of the 21 million undergraduate and graduate students in the USA are over 25 years of age, and 11% are older than 40 years. The same trend can be observed in German higher education institutions (Hanft & Brinkmann, 2013).


  Traditional students were known to study full-time and usually got admitted to the university level after undergoing high school education (Guri-Rosenblit, 2005).


  The increased diversity of student profiles, as well as the increase of non-traditional students, is challenging. According to Moore and Kearsley (2011), educational challenges are evidenced in university curricula, delivery modes and student support systems. Precisely, universities are not in a position to address the diverse issues and needs exhibited by students. From this perspective, education researchers have examined various solutions to the above problem. Establishing e-learning and distance learning has been sighted as one possible solution towards solving the diverse needs among students. Thus online distance education has moved from the periphery into mainstream higher education (Allen & Seaman, 2011).


  Over the last decade, e-learning and distance education have widened access to higher education. In recent times, almost every institution of higher education blends e-learning programs with the usual curriculum (Zawacki-Richter, 2011). Alternatively, higher education institutions have increased learning centers, facilities, campuses and laboratories to facilitate e-learning and distance learning.


  It is important to focus on how the media reaches the target group and addresses the needs of the students. To design appropriate e-learning environments and to avoid failure and dropout, it is essential to give attention to the context, characteristics, motivation, abilities, prior knowledge, experience, etc. of the learners. Therefore, learner and context analysis are the first fundamental steps in the instructional design process (Morrison et al., 2011). Another important aspect in instructional design is to understand media behavior. It is important to focus on how the media reaches the target group and addresses the needs of the students. Understanding media usage patterns, evaluating and measuring modes of media usage is an important procedure in instructional design.


  Based on a comparative meta-analysis of 22 media usage typologies published between 2000 and 2009, Brandtzaeg (2010) proposed a media-user typology that consists of eight different user types reflecting different types of media usage behavior. However, in most cases the studies proposed typologies of the ways young people are using the Internet outside formal educational settings (Eynon & Malmberg, 2011). The focus is placed on new media use in general (TV, computers, Internet, game consoles, mobile phones, online shopping), the Internet in general and online communities or social networking sites in particular. Only a single study of the 22 media use typologies explored by Brandtzaeg (2010) was dealing with Internet usage patterns of students in the USA (Johnson & Kulpa, 2007). At this stage, it is not clear how students in higher education use media, tools and web-based services for their learning and not just for entertainment.


  This paper presents first results of a study that investigated media usage patterns of students in higher education (N=2,338 with a special emphasis on non-traditional students (N=789). The study was part of the research project STEM-Online funded by the German Ministry of Education and Research (BMBF) in the “Open University” program (2011-2015).


  The concept of non-traditional students (NTS) was operationalized according to the definition by Teichler and Wolter (2003; see Chapter 2).


  Profiles of Non-Traditional Students


  There are various definitions of how this group of so-called non-traditional students can be described (Horn & Carroll, 1996). The term “non-traditional student” (Ely, 1997, p. 1) has sparked a debate in the Anglo-American region, as well as in Germany (Wolter 2002). According to Johnston and Merrill (2002), a non-traditional student is defined as a mature learner with no previous higher education qualifications. In this regard, the non-traditional learner is exceptionally aged unlike other students undergoing higher education.


  Based on case studies in ten OECD countries, Schuetze and Slowey (2012) profile non-traditional students under six subcategories of “lifelong learners” (“second chance learners”, “deferrers”, “recurrent learners”, “returners”, “refreshers” and “learners in later life”). The first category is referred as second chance learners. Lifelong learners pursue higher education out of compassion and desire to acquire knowledge. Lifelong learners voluntarily engage in education as an ongoing process. Deferrers form the second category of non-traditional students. Deferrers include students who do not get admitted to an institution of higher education in their initial application due to low grades or lack of proper recommendation documents. Recurrent learners are students who repeatedly resume education after dropping out of the academic year due to lack of fees, low grades or work-related reasons. Returners are students who want to extend their university accommodation irrespective of not being first years. Refreshers are categorized as students who undertake short courses to improve on their careers. Refresher courses are developed for such students who have careers in disciplines like nursing, teaching or information technology, and require constant updates on new career practices. Learners in later life are considered the sixth subcategory of lifelong students. Individuals who resume higher education after the retirement age for reasons such as fun and new discoveries are known as learners in later life.


  A general profile of non-traditional students follows the following three characteristics (Pituch & Lee, 2006). Non-traditional students enroll into higher education through unconventional means. In most cases, non-traditional students do not fulfill the required entrance qualifications for higher education. Finally, non-traditional students insist on studying part-time and distance learning.


  In the German discussion a definition by Teichler and Wolter (2004) has become established (Alheit et al., 2008; Hanft 2008; Schuetze & Slowey, 2002). In this definition, three characteristics are viewed as central (Teichler & Wolter, 2004): It concerns students


  
    	who have not come to a higher education institution on a straight path or in the dominating timely fashion (e.g., students who start their academic studies after an apprenticeship/job),


    	who do not fulfill the general entrance qualifications for higher education institutions acquired in school (e.g., students without general qualification for university entrance [Germany: Abitur]) and/or


    	who do not study full-time and on campus (e.g., part-time students or distance education students).

  


  Dealing with this target group always means a demarcation of “traditional” students, whose image has drastically changed since the 1950s (Garz, 2004). Diversification of student profiles (both of traditional and non-traditional students) has progressed continuously over the years (Guri-Rosenblit, 2011; Schuetze & Slowey, 2002; Wolter 2012), so that an increasing heterogeneity can be assumed. For some countries this is not a recent development. In the USA for example these changes have been observed since the 1970s (Gould & Cross, 1972; Wedemeyer, 1981).


  Recent empirical studies have been trying to give a more exact description of the group of NTS as well as a depiction of the changing terms of studying for “regular students”. Based on 112 qualitative interviews, Alheit et al. (2008) identified four different types of students (“patchwork”, “promotion”, “career” and “integration” type). A project group with a focus on the compatibility of studying and working conducted a survey with 3,687 students in order to find out to what degree they deviated from the “model type” of a traditional student (Wilkesmann et al., 2012). Especially the impact of increasing job commitments was viewed critically and resulted in an impulse to extend the percentage of e-learning offers also in the field of undergraduate studies in order to provide a greater flexibility regarding time and space (ibid, p. 74 ff.).


  For the present study, those students are characterized as “non-traditional” who are enrolled in a distance education or online program, study part-time, work more than 19 hours a week or are more than 30 years old.


  Typology of Students’ Media Usage Behavior


  Typologies classify individuals or objects based on their typical behavior or other patterns (Barnes, Bauer, Neumann & Huber, 2007). According to Brandtzaeg (2010),


  
    the term user typology is defined as a categorization of users into distinct user types that describe the various ways in which individuals use different media, reflecting a varying amount of activity/content preferences, frequency of use and variety of use. (p. 941)

  


  The typology description of media usage behavior is necessary for understanding the concepts of higher education pedagogy, the design and development of media based teaching (Moore, 1993; Zawacki-Richter 2011). Analyzing of the target group in terms of specific needs, motivations and patterns of action is paramount during the instructional design and media selection processes (Morrison, et al., 2011).


  In a meta-study conducted by Brandtzaeg (2010), eight types of users were analyzed from 22 media usage typologies. Precisely, the eight types include non-users, sporadics, debaters, entertainment users, socializers, lurkers, instrumental users and advanced users. Another dimension to study the typology of students’ media usage behavior focuses on the use of media, the Internet, social networks, online shopping and computer games. According to Johnson and Kulpa (2007) three important aspects of students’ media usage behavior are evidenced and include sociability, utility and reciprocity. Sociability is described as the human connection motives that result from using the internet as media for learning. In this regard, students derive skills and tendencies that harness their human interactions with others. On the other hand, utility is described in terms of instrumental orientation. In this context, students aspire to achieve higher grades by utilizing the internet in acquiring additional learning resources. Moreover, reciprocity is described from a cognitive stimulation and active involvement perspective. In this regard, students use media or the internet as a way of improving their cognitive abilities such as communication, comprehension, reading and critical thinking.


  Non-users is the largest group of non-traditional students who do not utilize any form of media as a learning platform (Brandtzaeg, 2010). The disinterest with media-based learning is promoted by lack of internet access. Also, there are a large number of students who cannot utilize internet technology in learning due to various forms of disabilities. In this regard, non-users prefer conventional methods of learning.


  Sporadic do not exhibit active behavior in usage of media-based technologies. In most cases, they access the internet to check on emails from friends or assignments from lecturers. Yet, they do not perceive any media as a meaningful learning tool. Non-traditional students are busy individuals who rarely use the media passively. Sporadic constitute at least 19% of non-traditional students using the internet in any institution (Brandtzaeg, 2010).


  Debaters are highly social and frequently engage in discussions with fellow students. The level of contribution by debaters in terms of readings and writings is high. However, the level of interaction and sociability exhibited by debaters is either formal or informal. They depend on the internet to access information that is used in discussions. However, they are not ardent users of video contributions and prefer using texts and pictures.


  Entertainment users exhibit an interesting media usage behavior where the rate of using the internet, radio and television is high. Entertainment users are focused on downloading music, videos and games.


  Socializers use the internet as a platform to engage in recreational activities. In this context, the focus of using the internet is to write messages, maintain social contacts and look for new friends, rather than using social media in exchanging educational ideas. Most of the socializers are teenage girls aged between 14 - 20 years (Brandtzaeg, 2010).


  Lurkers are considered the largest internet user group, who use the internet for recreational purposes and other activities. They participate on social media sites passively.


  Instrumental users do not use the internet and related media for entertainment and socialization. They prefer using the internet to access important information on goal-oriented activities such as business, services and education.


  Advanced users prefer using the internet in varied ways. In fact, this category exhibits diverse media usage behaviors since users utilize the internet for utility or instrumental activities. Although the category uses internet passively for entertainment, accessing information on goal-oriented activities is the group’s focus.


  Another dimension to study the typology of students’ media usage behavior focuses on the use of media, the Internet, social networks, online shopping and computer games. In this regard, sociability, utility and reciprocity are the basis for underrating media usage behavior (Johnson & Kulpa, 2007).


  Sociability is described as the human connection that results from using the internet as a media for learning. In this regard, students derive skills and tendencies that harness their human interactions with others. The use of social networks by students has seen increased interests on platforms such as Facebook or Google+. Educationists claim that the internet platform is challenging the conventional understanding of social issues.


  In addition, utility is described in terms of instrumental orientation, whereas students aspire to achieve higher grades by utilizing the internet in acquiring additional learning resources. Elements of self-disclosure and improvement are evidenced when students utilize media-oriented platforms. Research indicates that non-traditional students perceive social, interaction, self-image and information as important aspects in the learning process.


  Moreover, reciprocity is described from a cognitive stimulation and active involvement perspective. In this regard, students use media as a way of improving their cognitive abilities such as communication, comprehension, reading and critical thinking.


  By and large, quantitative research regarding media usage typologies is predominant. An exception is a qualitative study with over 100 interviews of Davies and Good (2009), which also was not focused on the media usage behavior of students but of the age group of 8- to 19-year-olds. Eynon and Malmberg (2011) also find that media usage typologies are mostly focused on free time usage (game consoles, TV, online shopping etc.) and rarely examine their use for formal and informal learning processes, especially in the higher education sector: “Yet there is a need for more empirical research that provides a better understanding of the complex ways in which young people are using new technologies and what this may mean for teachers, librarians and parents” (p. 585).


  However, further studies, which are rather descriptive and do not aim at general media usage typologies in university, still reveal interesting results. For example, a representative longitudinal study on the technology usage of undergraduate students in the USA has been conducted by the Educause Center for Applied Research (ECAR) since 2004. Students in the USA have very good access to digital media and devices. About three quarters of students send and receive 25 emails and 84 text messages on average per day. The study also sheds light on the usage of social networks and mobile devices (smartphones, tablet computers) in the academic environment (Dahlstrom et al., 2011).


  In Germany the studies of the “Medienpädagogischer Forschungsverbund Südwest” [Media-Pedagogical Research Network Southwest] on the media, computer, Internet and multimedia usage of children and teenagers stand out (JIM, 2010; KIM, 2010), but unfortunately they also do not provide enough information on the media usage and acquisition processes in university. The same holds true for the 16th Shell youth study (Albert et al., 2011), which also found different Internet user types in teenagers (25% gamers, 24% networkers, 17% functional users, 34% multi-users). Interestingly, there seems to be a strong connection between the type of Internet usage and age, gender and social background. The representative study (N=4,400) by Kleimann et al. (2008) is an exception, putting an emphasis on the usage of Web 2.0 applications in university (e.g., wikis, blogs, social networks). Students use the Internet intensively for information and communication processes, but also for consumption and entertainment. 23% actively use the Internet for four to six hours per day. Social networks are frequently used and 34% stated that they use them to exchange on academic matters too. A great potential for active media usage in higher education is attributed to so-called Web 2.0 tools (or “social software” like wikis, blogs and social communities) (e.g., Alexander, 2006; Rollet et al., 2007). On the other hand, different studies indicate that the idea of the “participation net”, in which the passive-receiving usage behavior is replaced by a more active participation in e-learning, can be challenged (Grell & Rau, 2011; Schulmeister, 2009). However, many students state that they use for example social networks for study related activities (Kleimann et al., 2008).


  The present study investigates to what extent students use e-learning and Web 2.0 tools and what usage patterns can be identified.


  Research Questions


  The study addresses the following research questions:


  
    	What kind of digital devices do the students own or have access to?


    	Which media and e-learning tools and services are used for learning, how often are they used and what is their added value?


    	How are Web 2.0 applications and social networking sites in particular used for learning?


    	What are the differences between traditional and non-traditional students regarding the acceptance of media, tools and services for their learning and regarding their demand for e-learning?


    	What kind of different media usage types can be identified and how do these profiles relate to individual and contextual factors associated with the students (e.g., gender, social status, employment status, childcare etc.)?

  


  Method


  Sample and Instrument


  Between April 25 and June 18, 2012 an online questionnaire with 246 items was administered. Scales focused on the access to media and mobile devices, on the frequency and perceived value of media use, on tools and services for learning, on the technophilia of students, the compatibility of studying and working, on the social background of the parents and further sociodemographic variables.


  The questionnaire was developed along the dimensions of Johnson-Smaragdi (1994) and Bonfadelli’s (1993) model of media usage: (1) environment (media and learning environment), (2) socialisation (education and media relevant sociodemographic dimensions), (3) behavior (media usage and learning behavior) and (4) personality (education and media relevant dispositions). In total, 49 media, tools and services were classified according to the typology of Grosch and Gidion (2011) as (1) printed and digital text media, (2) general web tools and services and (3) e-learning tools and services.


  In total, 2,339 students (61% female, 39% male) from German universities and universities of applied sciences participated in the survey; participation was voluntary. Of those, 789 (34%) can be classified as non-traditional students (NTS), meaning that they are enrolled in a distance education or online program, study part-time, work more than 19 hours a week or are more than 30 years old. At least one of those NTS criteria had to be matched for a person to be classified as a non-traditional student. The other participants will be referred to as “traditional students”. The average age of all students is 25 years (N=2,310) with a standard deviation of seven years. NTS are significantly older than traditional students (22 years; s = 9.6), being 30 years old on average (s = 2.5), t=-23.2, df=837, p< .001. All of the traditional students (N=1,524) are younger than 30 years of age, while 55% (N=433) of NTS are under and 45% (N=352) are over 30 years old. The total range is between 18 and 75 years of age. The participants (N=2,279) have studied on average for 4.8 semesters (including the current semester) with a standard deviation of 3.4 semesters. A 45-year-old woman has been enrolled for the longest time period (37 semesters).


  The distribution of the studied semesters of NTS and traditional students show significant differences. As expected, the amount of semesters studied is distributed more heterogeneously within the group of NTS. On average, traditional students have studied for 4 semesters (s=2.8), while NTS have studied on average for 6 semesters (s=4.1), t=-7.2, df=1,155. Almost a quarter (25.7%) of the non-traditional students have children, 4.6% are single parents.


  76.4% of the students are enrolled in on campus programmes, 8.1% in blended learning programmes, 3.2% in online programmes, 12.3% in integrated vocational study programmes.


  The sample shows a wide variety of subjects (classification of subjects according to the Higher Education Information System (Hochschulinformationssystem [HIS], cf. Isserstedt et al. 2010). Most students are majoring in engineering sciences, business sciences, mathematics and sciences.
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  Information regarding the employment (hours worked per week on average during enrollment) shows statistically significant variations between non-traditional and traditional students. NTS work over five times as many hours per week (M=18.1, s=16.1) as traditional students (M=3.4, s=5.0), t=24.4. It can be assumed that this also has an impact on their media usage behavior.


  Limitations


  As the variety of existing definitions and descriptions of the non-traditional student shows, the application of this construct is problematic. A precise definition is not possible, as some students can be classified as traditional in certain aspects and as non-traditional in others. There is therefore no dichotomy by which we can unambiguously classify students into one or the other group. In this context, Kerres, Hanft, Wilkesmann and Wolff Bendik (2012) speak of a heterogeneous student body. For this work, we have used a widely recognized definition from Teichler and Wolter (2004). This definition, highly applicable within the German context, incorporates characteristics such as the student’s older age, occupation at the time of study, and special study formats (part-time, distance, and online learning). The results in Table 2 must therefore be interpreted with caution and only with respect to the selected attributes used to describe the target group.


  Data Analysis


  A latent class analysis (LCA) (McCutcheon, 1987) was performed to establish a typology of media usage patterns of students. As well as the explorative factor analysis, the LCA is one of the structure-giving statistical methods. Contrary to factor analysis the latent variables in LCA models are discrete instead of metric.


  The LCA was carried out by means of Latent Gold 4.0 software. This software allows the analysis of latent class models based on nominal, ordinal and metric manifest variables. Latent Gold utilizes maximum likelihood and posterior mode methods to estimate the parameters of class models.


  With Latent Gold it is possible to calculate goodness of fit statistics in order to compare and select competing class models (chi-squared statistic L2 and the model information criteria AIC (LL), BIC (LL) and CAIC (LL)). These information measures weight the fit and the parsimony of a model (Vermunt & Magidson, 2005).


  The model with the lowest IC-values should be selected for further analyses. The latent class analysis was based on four scales:


  
    	Application - e-learning tools


    	Recreational use internet


    	Acceptance - office software


    	Application – social networks for learning

  


  The scale “application – e-learning tools” was established as a sum scale of 16 items regarding the frequency of use of several digital learning formats (virtual seminars, web-based trainings, e-portfolios, virtual labs, lecture recordings, online-tests, podcasts, etc.). The frequency of use of each tool was assessed by means of a five-step Likert-scale (1= very often, …, 5 = never).


  The scale “recreational use internet” was established as a sum scale of nine items. Six of these items assessed the frequency of use of several online-media (chats, music download/streaming, social networks, wikis, search engines, etc.). These items were assessed by means of five-step Likert-scales (1=several times daily, …, 5=never). The remaining three items related to the subjective benefits of various online-media. These items were also assessed by means of five-step Likert scales (1=very useful, …, 5= not useful at all).


  The scale “acceptance – office software” was established as a sum scale of five items with 5-step response scales, including three items regarding the frequency of use of office software (text processing, spreadsheets, and presentations software) and two items assessing the subjective benefits of text processing and presentations software.


  The scale “application – social networks for learning” is a sum scale aggregating eight dichotomous “yes/no”-items. These items assess various aspects regarding the use of social networks for learning (e.g., establishing and keeping contact, forming study groups, exchange of documents and literature, preparing for exams).


  The scales “application – e learning tools“, “recreational use internet“, and “acceptance office software“ were established based on the results of a principal components analysis of all items of the survey regarding the frequencies and benefits of use of the various tools and services. Because of their differing response format those items, which were aggregated to the scale “application – social networks for learning” were not included in this principal components analysis.


  Results


  What kind of digital devices do the students own or have access to?


  Overall, the students are very well equipped with digital devices. A third of the students own even more than six different gadgets. Notebooks/laptop computers (84%) continue to replace stationary desktop computers (47%). 52% of the students own a smartphone with Internet access. More NTS own a tablet computer and an e-book reader than traditional students: 11% vs. 6% and 11% vs. 4%. Over 99% of the participating students have Internet access at home, which shows a complete expansion of the Internet among students.


  Which media and e-learning tools and services are used for learning, how often are they used and what is their added value?


  The students (N=2,263) state that they spend on average 3.8 hours (s=2.8) actively online per day: 54% are actively online for 1-3 hours daily, 38% for 4-6 hours and 8% for over 6 hours. Compared to the survey by the HIS with 4,400 students (Kleimann et al. 2008) the percentage of students that are online 4-6 hours a day is significantly higher (38% vs. 23% in 2008).


  The acceptance values for the 49 media, tools and services result from the averaged ratings of the frequency regarding the use of the media in university (5= almost every day; 4=a few times a week; 3=between once a week and once a month; 2=less than once a month; 1=never) and the perceived usefulness of the media for academic purposes (5=very useful; 1=not useful at all). Cases where “I’m not familiar with that” or “I don’t know” were chosen, were defined as missing values.


  As expected, the mean values of the media use frequency and the perceived usefulness correlate (r=0.83, p<0.01).


  Table 1 in the Appendix lists the acceptance values of media, tools and services according to their ranking. Internet based learning platforms (M=4.28, s=.89) are as accepted as printed texts (M=4.26, s=.72). Virtual worlds (M=1.13), like Second Life for example (Ojstersek & Kerres 2008) have become irrelevant.


  How are Web 2.0 applications and social networking sites in particular used for learning?


  In our study 80.2% of the students stated that they are active in social networks, 43.5% several times a day (N=2,296). Most important is the social exchange and communication with friends and acquaintances (95%). On average these students have 199 “friends” (s=142) in the contact list of their most frequently used community (usually Facebook). Social networks are significantly used more often by traditional students than by NTS (see Table 2). These networks are also used for study purposes: 82% stated that they also exchange on academic matters. The following activities were given (see Figure 1).
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  What are the differences between traditional students and NTS regarding the acceptance of media, tools and services for their learning and regarding their demand for e-learning?


  The differences regarding the acceptance of frequently used and perceived useful media, tools and services among NTS compared to traditional students are depicted in Table 2.
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  The students were also asked how important the use of digital teaching and learning approaches is to them in their relevant field of study (1=not important at all through 5=very important). It stands out that the values for the desired digital learning formats are not as high as the actual values, so there is a gap between demand and supply.


  The largest demand concerns the provision of materials on a university platform (e.g., Blackboard or Moodle) throughout courses, and is widely fulfilled (see Table 3).


  The highest differences between desired values and actual values exist regarding web based trainings / self-study courses on the intranet or Internet, online exams and exercises / e-assessment as well as the supply of lectures as podcasts or vodcasts.
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  The following analysis shows that the expressed demand for digital teaching and learning approaches is significantly higher among NTS than among traditional students. Only the demand for the provision of course materials on a learning platform (Moodle, Blackboard etc.) does not show any significant differences.
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  What kind of different media usage types can be identified and how do these profiles relate to individual and contextual factors associated with the students (e.g. gender, social status, employment status, childcare etc.)?


  The selected scales (“application – social networks for learning”, “acceptance – office software”, “application – e-learning tools” and “recreational use internet”) were included in the latent class analysis as manifest variables. The scales’ raw values were grouped as quartiles.


  We calculated 1- to 6-Cluster solutions (Table 2 in the Appendix). The information criterion BIC (LL) reaches its minimum at the 4-Cluster solution. However, the p-value shows that the chosen model is significantly different from the existing data. Thus, we repeated the analysis using the Bootstrap procedure. This resulted in a non-significant p-value of 0.168. The Bootstrap analysis included all cases (N=1,715), which differs from the Latent Gold’s default settings.


  Media usage typology.


  In order to interpret the clusters the class means of the 0-1-rescaled initial scales were calculated (Figure 2).


  The mean class probability of the first cluster was 51.6%. On the scales “recreational use internet” and “application – social networks for learning” relatively high values were achieved. However, the mean values of the scales “acceptance – office software” and “application – e-learning-tool” of this cluster were low. Because of the relatively high values of the scale “recreational use internet” this cluster is called “entertainment users”.


  The second cluster with a mean class probability of 20.1% shows the lowest mean scale values on all of the four scales. Because of the relatively low application and acceptance of all media, tools and services this cluster is called “peripheral users”.


  The mean class probability of the third cluster is 20.4%. On three of the four scales this cluster achieves the highest scale means. Only on the scale “acceptance – office software” a moderate high scale value is attained. Because of the high scale values this cluster is called “advanced users”.


  The mean class probability of the fourth and smallest cluster is 7.6%. The scales profile is almost reverse to cluster one. High scale means were achieved on the scales “acceptance – office software” and “application – e-learning-tools”, lower means were achieved on the other two scales. This cluster is therefore called “instrumental users”.
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  Sub-groups.


  For several sub-groups we calculated and compared the mean class probabilities for the four classes (Table 3 in the Appendix). We assigned any student to the class with the highest classification probability (modal assignment). Then we compared the sub-groups due to their shares of class assignments.


  The results showed several significant differences between the subgroups’ mean class probabilities.


  Women had a significantly greater mean class probability for the “entertainment users” class, but a significantly lower mean class probability for the “advanced users” class.


  NTS had a much greater mean class probability for the “instrumental users” class than TS. For the “peripherals” class the mean class probability of the NTS was significantly higher, too. However, the NTS had significantly smaller mean class probabilities than traditional students with regard to the classes “entertainment users” and “advanced users”.


  Significant differences also existed between the types of student (on campus/blended learning/online/integrated vocational). On campus students and integrated vocational students with .54 and .58 resp. achieved the highest mean class probabilities with regard to the “entertainment users” class. This is contrasted with the moderate mean class probabilities of online- and blended-learning-students (.26 each).


  A similar distribution of mean class probabilities can be seen for the “advanced users”. On campus students (.23) and integrated vocational students (.17) had much greater mean class probabilities for this class than online students (.07) and blended learning students (.09).


  Contrary to the “peripherals” class, online- and blended learning-students had higher mean class probabilities (.37 each) than on campus and integrated vocational students (.19 each).


  Also for the “instrumental users” class, online- and blended learning-students achieved higher mean class probabilities (.28 and .30 resp.) than on campus- and integrated vocational-students (.05 and .06 resp.).


  All in all, systematic differences between on campus- and integrated vocational students on the one hand and online- and blended-learning students on the other hand were found: While on campus- and integrated vocational-students had increased mean class probabilities for the “advanced users” and “recreational users” classes, online- and blended learning-students instead had increased mean class probabilities for the “peripherals” and “instrumentals users” classes.


  Students with children had significantly higher mean class probabilities (.37 and .23 resp.) than students without children (.19 and .06 resp.) for the “peripherals” and “instrumental users” classes. However, students without children had significantly increased mean class probabilities for the “entertainment users” and “advanced users” classes (.54 and .21 resp.).


  Significant correlations were also found between the social status of the students’ parents and their mean class probabilities for the four classes. While for the “entertainment users” class those students, whose parents had a low social status, achieved the highest mean class probabilities (.56), for the “peripherals” class the students with parents with high social status had a higher mean class probability (.30) than the other students.


  “Friends” in social networks.


  We compared the mean number of “friends” in social networks of the members of the four classes (due to modal assignment). An ANOVA showed highly significant differences (F=28.11; p<0.001; η2=0.06) between the classes.


  [image: Table 5]


  The members (due to modal assignment) of all of the four classes had on the average more than 90 “friends” on their preferred social networking site (usually Facebook). The mean number of “friends” for all participants of the survey was 204 (s = 143.5). A similar mean number of “friends” (203) was achieved by the “entertainment users” class. “Peripherals” (133) and “instrumental users” (90) had much less friends on the average. “Advanced users” had the highest number of “friends” (246) on the average.


  Conclusion and Further Perspectives


  In general, research results provide insight into students’ use of formal and informal media and learning environments, as well as identify the implications for selecting media and tools when designing and developing these higher education learning environments. Results indicate that students desire certain digital teaching and learning forms but that these are unavailable, although the potential to expand upon these within institutional offerings exists. Against the backdrop of an ever-growing heterogeneous student body (cf. Kerres et al., 2012), a differentiated analysis of the various student profiles and resulting media usage pattern emerges.


  In terms of media and teaching design and the technical implementation of these designs, the results can be summarized as follows.


  1. Regardless of the type of student, it can be assumed that there is a very high penetration of digital media. Nearly 100% of students have at-home access to the Internet, more than half have a mobile phone with Internet access (smartphones), and over a third have more than six different devices (e.g., laptop, smartphone, iPad, e-book reader, printer etc.). So, at least in Germany, it cannot be assumed that part of the target group is excluded due to restricted access to the Internet and the necessary hardware.


  2. Mobile devices are tremendously popular. Although expensive tablet PCs such as the iPAD are not yet widespread amongst students, smartphones are already being used for many learning activities. With a further drop in prices, mobile device usage is expected to spread further. As mobile device technology continues to develop and spread, media, tools, and services will begin to converge, and a distinction between online learning and mobile learning no longer seems necessary (see Brown, 2004; Ally, 2009).


  Web-based learning environments need to be mapped onto smaller screens that use popular operating systems for mobile devices (e.g., Android, Apple iOS). Smartphone learning environments should focus on synchronous communication tools, while tablet PCs can be used for presenting content (e.g., interactive multimedia self-learning modules, study materials or articles in e-book format).


  3. High frequency of use and perceived benefits testify to a high acceptance level of the various media, tools, and services used in the study. In comparison to younger, traditional students, non-traditional students use significantly and markedly more different media, tools, and services (see Table 4). It is also interesting that the Internet-based learning platform (e.g., Moodle or StudIP) and printed and digital text have similarly high acceptance values. For this reason, delivery of printed study materials in online or blended learning courses should not be abandoned. Rather, content and communications on different channels and devices should be incorporated to allow for flexible access and participation from home, at work, and on the move.


  4. As expected, non-traditional students, due to their work and family responsibilities, have a greater need for flexible study in terms of time and space. They are five times more likely to be gainfully employed while studying than “normal students”. Non-traditional students also have a correspondingly higher expectation of the range of digital/virtual teaching-learning methods used. Offering blended learning courses would largely accommodate this target group, improving access as well as providing a permeable system in the sense of an “open university” (Hanft & Brinkmann, 2013; Zawacki-Richter, 2013). Self-paced learning - independent of space and time - and the possibility of direct social interaction during residency can then be combined in a didactically meaningful way. Furthermore, the results of the latent class analysis made clear that NTS (in particular part-time-students, students with children, students in online or blended learning programs) have much higher mean class probabilities for the “instrumental users” class than traditional students. NTS use a broad range of media, tools and services efficiently in order to gain access to higher education and to reach their study goals. On the other hand, they spent less time in social networks and for entertainment.


  5. The results also show that the university’s internal media offerings (e.g., the learning platform) are used more intensively than external media, tools, and services. On the other hand, social networks (e.g., Facebook) are very widespread among students and are also used for study, in the form of learning groups and for interacting with fellow students. However, it does not seem to make sense to duplicate these informal networks within the formal higher education system. At the same time, a university’s technological infrastructure should include interfaces to Web 2.0 applications and social networks. Web 2.0 tools that enable collaborative learning and collaborative work (e.g., in creating presentations or text documents) should be integrated into the web-based learning environment (e.g., wikis, etherpads).


  Based on the media usage typology presented in this study, interviews with selected students, who have high class probabilities of assignment to a particular type (representive cases), could be carried out in further studies in order to identify student media preferences and uses for learning. The results of such a qualitative analysis could broaden or deepen the findings from the quantitative study. In this case, the “internal views” are of particular interest in order to identify the concrete experiences, needs, and patterns of choice by participants (cf. Ehrenspeck & Geimer, 2010). This information would also provide additional insight into how empirical findings can be used for didactic purposes.


  A replication of the survey is planned for the second phase of the STEM-Online project of the BMBF “Open University” program (2015-2018). This longitudinal approach will outline trends in students’ media usage behavior in light of the dynamic nature of technological development.
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Figure 1. Social networks in university (multiple responses, distribution in percent).
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Skype (1 call)*™*
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«  Social networks®*
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« Videos(eg.On
Business networks*™* youtube)**
Photo communities® + Music (e.g. On itunes)™*
Rss feeds* « Chat/instant
‘messaging**
Presentation sharing (e.g.
Slideshare)*
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Multimedia software of the
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synchronal**

Filestorage/file sharing
(intemal)**

Filestorage/file sharing
(extemnal)*
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“significant (2-sided) on 5 % level; **significant (z-sided) on 1 % level
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Figure 2. Profiles of the class-specific means.






