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How can IT be an obstacle to achieving student outcomes
Information technology improving college student outcomes

Technology continues to enter education “at an explosive pace” creating, according to some, a “brave new world of learning” (Glasgow, 2005, p. 547). Studies of faculty use of computers find that more and more teachers are making use of computers in the classrooms or labs, with 33% of teachers in community colleges using computers in the classroom (Glasgow, 2005). Technology integration has led to the creation of smart classrooms, which include “projectors, computers, document cameras, DVD/VCR combos, videoconferencing units, and ceiling-mounted microphones, allowing for enriched learning experiences” for students (Knight & Dixon, et al., 2004, p. 101). At one college, such classrooms are used to offer students “virtual field trips” and “to bring experts from around the globe into the classroom” (Knight & Dixon, et al., p. 101). At present, however, faculty unfamiliarity with the potential of such classrooms means that creative use of videoconferencing and other technology remains limited (Knight & Dixon, et al., 2004). 


Hybrid courses have also emerged as a way to reduce seat time and costs associated with classroom use at the college level (Moon & Michelich, et al., 2005). In this model, instructors develop a hybrid virtual classroom so students can interact with the course in classrooms or online (Moon & Michelich, et al., 2005). In the implementation of such courses at Georgia Perimeter College, however, it was found that faculty needed a great deal of training in order to make the distance learning effective in terms of improving student outcomes (Moon & Michelich, et al., 2005). 


The internet also “offers educators a new medium to deliver teaching and learning material, allowing flexibility for learning from home or workplace” (Natarajan, 2006, p. 249). Web-based instruction consists of “any form of innovative approach for delivering instruction to a remote audience in which the Web is included as a tool” (Natarajan, p. 253). While valued for its potential as a teaching module, too many courses using web today simply post course materials, meaning that the web often “falls short of the potential t his medium affords” (Natarajan, p. 253). 


One of the most robust areas where information technology is changing college-level education is distance learning. Distance or online learning, in addition to impacting “organizational and pedagogical practices,” (Correia & Davis, 2008, p. 289) has improved scholarship, learning, and democratized classrooms. Pedagogically, online learning works best if the course is designed to develop and support a learning community among students. A learning community was defined by Lave and Wenger as “an activity system about which participants share understandings concerning what they are doing and what that means in their lives and for their communities” (Correia & Davis, p. 290). These communities are said to engender a reproductive cycle as students shift from legitimate peripheral participation to fuller participation through a process of enculturation. On the basis of this theory, studies have shown that online learning is most efficacious in terms of improving student learning if students engage in group-oriented authentic practice projects in which they develop social bonds (Correia & Davis, 2008). In a case study, Correia & Davis (2008) found a community of online learners who, through various missteps, including a scission by cohort, failed to develop into a community of practice. The study suggests that while online learning may be theoretically proposed as a way to improve student outcomes, in practice many factors can derail learning.

Technology and student learning


An important positive outcome of technology in education is that it grants students more agency in negotiating how and what they learn (Correia & Davis, 2008; Gaytan & Slate, 2002; Glasgow, 2005; Knight & Dixon, et al., 2004; Moon & Michelich, et al., 2005; Natarajan, 2006; Stumpf & McCrimon, et al., 2005; Wallace, 2006; Wang, 2005; Whiteneck, 2004; Witt, 2004; Saw & Majid, 2008; Stoik, 2001)). Agency consists of “the ability for a person to act on their own behalf within the face of existing educational inequities” (Knight & Dixon, et al., p. 102). Moreover, ethnic students can enlist their “multiple literacies” to learn in spite of traditional culture blind banking models of education. Multiple literacies are described as “social, political, and cultural practices to communicate and interpret meaning within a given context” (Knight & Dixon, et al., p. 104). 

Web-supported courses have been found to help teachers convey information to students better, and help students keep up when they miss class (Whiteneck, 2004). Having a Blackboard in support of a class allows teachers to post classroom handouts, which saves time when students who missed a class ask for them. Whiteneck (2004) argues that by placing syllabi and other course descriptions online this “shifts the responsibility for assignment tracking back to the student, where it rightfully belongs” (p. 5). Through the links offered by Blackboard the instructor can help students make deeper connection to ideas and topics addressed in class. This includes direct links to articles mentioned in class, so that the students can open the article and read it. This capability also erases any fair-usage concerns created by instructors copying articles and distributing them in class. 

Studies of technology in education have sought to find the source of improved student learning. In a study of an interactive internet-based course (Saw & Majid, et al., 2008), on the basis of research that found that quality of student-teacher interactions improved learning, sought to determine if online interaction improved during the course. Five kinds of interactions were measured, including, “social, procedural, expository, explanatory and cognitive interactions” (Saw & Majid, et al., p. 479). They measured not only the frequency of communications, but also the quality. They found that in the graphics display mode of the system the primary forms of communication were cognitive and explanatory, both of which are believed to contribute to learning (from a constructivist perspective). The additional paths created for the flow of information by these interactions “demonstrates the potential value of interaction in improving information encoding and retrieval” (Saw & Majid, et al., p. 483). By contrast, the video display mode had more social and procedural interactions, with a focus on deadlines. Overall, the study found that more of the interactions were teacher-initiated as opposed to student-initiated, a finding which was important for Saw & Majid, et al. (2008) as studies have shown that “teacher’s instructional input and strategic use of feedback promote inquiry learning” (p. 485).  


Numerous case studies have demonstrated how technology infusion can improve student learning. Stoik (2001) reviews a program instituted at the Western Iowa Tech Community College to use computer technology in order to enhance “basic skills instruction” (p. 38). They collaborated with PLATO Learning Systems to create a computer-assisted Reading Lab to which “students responded positively (and) faculty and staff members observed increased student success” (Stoik, p. 39). The program was successful primarily because “instructors were trained in courseware and worked with college support staff members to integrate the instructional technology” into classes (Stoik, p. 42). The introduction of technology into classrooms practice also was found to improve the retention rate at the college. Overall, then, integration of technology “yielded meaningful, measurable and positive results” (Stoik, p. 47). 

Technology and pedagogy

Among the many changes that technology is bringing to colleges one of the most important is that technology is causing more colleges to “switch from the long-standing, teacher-centered learning paradigm toward a student-centered, technology-based learning paradigm” (Gaytan & Slate, 2002, p. 186). Multimedia as currently defined includes incorporating computers, links to information, navigation tools and methods to “gather, process and communication information” into learning (Gaytan & Slate, p. 187). Multimedia also entails CDROMs, digital video interface, compact disc interactive and digital platforms. Some researchers argue that, for all of these advances, technology will only improve education if “control of the delivering mechanism (is) shifted toward the students, empowering them to choose the way they acquire information and the way they learn” (Gaytan & Slate, p. 192). Moreover, “the new student-centered learning environment will allow students to learn at their own pace while being sensitive to their various learning styles” (Gaytan & Slate, p. 193). Studies have shown when using technology students favor self-paced systems and when using them have higher completion rates (Gaytan & Slate, 2002). Gaytan & Slate (2002) argue that “technology-based instruction is more effective than conventional instruction” (Gaytan & Slate, p. 195). One supporting study found that using multimedia causes students to have more ideas, increased their motivation, collaboration and satisfaction levels with the course. The use of interactive video for science presentations has been found to have multiple benefits for student learning as well. Other studies found positive student response to integrated learning systems. One study of the use of computer-assisted instruction saw a 30% increase in student learning outcomes. That said, others note that “there is a long way to go between the hype, hope and promise of technology and actually making it a reality” and that technology in education faces both financial and cultural barriers (Gaytan & Slate, p. 197).  The EDUCAUSE Learning initiative was developed in order to ensure that technology integration goes hand in hand with pedagogy change, so that technology can have a demonstrably positive impact on learning (Lorenzetti, 2005).  
Information technology as an obstacle to achieving outcomes 


While the introduction of technology into education has resulted in improved student learning, the current pace of technology integration is slow. This indicates that there are problems as well as solutions embedded in technology. One of the major problems with technology is that it continues to be viewed in a positivistic way as a mechanical entity that can be applied in a one-size-fits-all fashion for all students (Wang, 2005). In addition to thinking that simply by putting students in front of computers learning improves, so educators too often think that computers as such are what improves learning. Research has found however that different students respond differently to technology, and that technology improves learning differentially as well. Wang (2005) focused on the learning process of different students, as well as whether or not they had locus of control, in order to differentiate the impact of technology on students. The study is undertaken because “without enough information about how individual learners interact with online tools, the instructional use of these tools may end up creating new kinds of learning disabilities” (Wang, p. 67). Generally, locus of control is a construct developed as part of Rotter’s social learning theory, and measures whether or not a person believes his or her success is based on personal effort (internal LOC) or circumstances or events (external LOC). Internal LOC has been linked to improved learning as these students are “more aware of goal-relevant aspects of their learning environments” and make more use of strategic learning approaches (Wang, p. 68). Other studies have also found that internal LOC students were also more comfortable in asking questions and engaging in dialogue. Therefore, studies were undertaken on the effect of LOC on students’ performance in web-based instruction as opposed to the traditional classroom. Wang (2005) studied four students with varying LOC to determine how this factor influenced their use of web-enhanced instruction. The study found that “LOC was…related to notion of learning, sense of responsibility and use of web resources” (Wang, p. 79). Moreover, “internal participants were interested in cognitive process and conceptual understanding while the external participants paid attention to end products and skills” (Wang, p. 79). This level of understanding by internal LOC students also meant that they were better able to “perceive technology in an educational context” (Wang, p. 80). This meant that “computer skills became more meaningful for them” (Wang, p. 80). By contrast, external LOC students were only interested in computer skills alone, “which made it harder for them to see the instructional dimension of the skills they had learned” (Wang, p. 80). Not only does the ability of internal LOC students to grasp big ideas as opposed to remembering facts make it more likely that they will be able to “transfer school learned knowledge to problem solving in real life situations” but it also means that they develop a much better sense of when to use technology, and when not to. These findings generally indicate “why internal students generally do better than external students” when using technology in education (Wang, p. 80). It is also suggested that internal LOC students think of their learning in a more constructivist way, in that they shared responsibility in their learning, tolerated frustration in discovery learning and went back and shored up weaknesses if they found that they were struggling. By contrast, external LOC students tended to take an instructivist perspective on learning as they expected to be led and “waited for needed assistance to happen or viewed it as a sign of intellectual weakness” (Wang, p. 80). Finally, it was also found that internal LOC students made much more effective use of web sources as their greater level of tolerance for uncertainty meant that they were better able to tailor the course to their needs, while external LOC students felt lost on the web. Overall, this ability to conduct better web searchers is consistent with the finding that internal LOC students use more strategic learning approaches than external LOC students. In sum, this study found that technology is not only less than helpful to some students but creates challenges that they may not be able to address. Also, students with external locus of control appear to be presented with challenges by technology that could in fact hurt their learning. In this way, technology stands as a barrier to learning. 

Witt (2004) also addresses the fact that, while a survey of instructors using online sites considered them to be worthwhile, “only a few of the sites included in the study achieved specific educational goals that could not have been achieved through traditional non-electronic methodologies” (p. 423). Studies have shown that computer-mediated education results in higher grades and higher student self-reports, improved decision-making, more answers of higher quality, and overall improved student outcomes, when compared with traditional classrooms (Witt, 2004). Further study however has found that student views of internet-based learning is often based on their approval of the instructor using a “contemporary methodology” for teaching, and an initial positive response to the “appealing instructional style” (Witt, p. 424). Especially when unannounced, in the addition of web site enhancement, “the expectancy violation might carry a positive valance” and thus enhance student views (Witt, p. 424). Witt (2004) studies if these early positive viewpoints also include perception of the teacher’s credibility as a teacher, which has been found in the research to be a critical factor of course success. While expecting this to be true, Witt (2004), in fact, found that “students in experimental groups whose scenario included Web sites reported no higher perceptions of teacher credibility than those without sites” (p. 427). It was also found that the expectancy that online provision would give students “higher expectations for overall learning in the course” was not supported, nor was it found that students end up having more positive views of teachers who make use of web sites or digital technologies. The results suggest to Witt (2004) that much of the rhetoric involving the preferences of the technology-using generation may not be valid and that they continue to prefer face-to-face classroom interaction. Indeed, it may be that “overall student reaction may not be very positive toward classroom course content on the Web” (p. 431). In seeking an explanation of why the hypotheses were not supported, Witt (2004) argues that it may be that most students have as their primary goals receiving credit for the course” with a minimum of inconvenience to themselves” and that adding a Web site might well be viewed as a nuisance (p. 432). This would especially be true if uncreative instructor use of the website meant that it was, indeed, as remarked by a student, “the same thing in a different format” (Witt, p. 432). This kind of response perhaps confirms the fear that too many websites have been set up “with careful consideration of the pedagogical value of the communication medium” (Witt, p. 432). As a result, “future researchers should examine students’ actual use of the sites, how frequently they visit them, what they do there, and whether learning outcomes change as a result” (Witt, p. 433).   

 Technology can nonetheless serve as an obstacle to learning when teachers implement it with limited conceptualizations. In one study, teachers implemented technology so that students would use word processing skills to “complete prescriptive essays, electronically sending assignments and accessing websites” (Knight & Dixon, et al., 2004, p. 105). Many students balked at the prescriptive and limited nature of technology use, with the result that many students deviated from the norm to communicate with their own multiple literacies. Studies of child-centered software have also found that they are often designed with white male middle class users in mind, favoring computer experts who “utilized computers in their homes” (Knight & Dixon, et al., p. 105). In another study of computerized technology in a music classroom it was found that the system requirements for a “logical, rational, linear way of thinking devalues knowledge that cannot be expressed in digital formats such as experiential knowing” (Knight & Dixon, et al., p. 105). Another study of a woman’s studies class using the university’s distance learning system found that the banking model of pedagogy which formed the basis of the program “subverted” the teacher’s desire to embrace various students’ personalities and learning styles (Knight & Dixon, et al., p. 110). To the extent that “distance education is fundamentally an institutionalized form of instruction reflecting the norms and values of colleges as well as faculty and staff members” it fails to adequately address the learning needs of minority students (Knight & Dixon, et al., p. 110). 

The use of videoconferencing in classrooms has also been critiqued because it has been assumed that it will “improve teaching and increase learning” (Knight & Dixon, et al., 2004, p. 107). But more often than not videoconferencing mimics traditional education practices, becoming “just another way of dumping course content” on students (Knight & Dixon, et al., p. 106). This form of technology is only helpful in improving student outcomes if it enables student multiple literacies, student culture is fore-fronted, interaction is valued, and “students are taught to interpret, analyze, produce and critique multiple forms of texts” (Knight & Dixon, et al., p. 106). In a case study of the use of videoconferencing in a Denver high school, Knight & Dixon, et al. (2004) found that, however effective the transmission was, the pedagogy framing the technology use created a “monologic script infused with dominant cultural constructions of ‘proper’ behavior for college bound bodies through which (the teacher) exerted her power” (p. 112). Overall, Knight & Dixon, et al. (2004) determined that most videoconferencing use is favored because it replicates traditional classroom model based on an “uncritical acceptance of traditional or banking model classroom pedagogies as the norm for teaching and learning” (Knight & Dixon, et al., p. 114). As a result, they argue that “one cannot simply add technologies to classrooms and stir” but must revamp videoconferencing use so that it pedagogically addresses the needs of diverse students (Knight & Dixon, et al., 2004). 


Overall, even colleges that have incorporated distance learning into their learning have found that the most of the potentials of technology “are yet to be realized” (Stumpf & McCrimon, et al., 2005, p. 357). The infusion of technology into learning however has highlighted the large technological gap that exists between many teachers and contemporary students. Technology now “requires that faculty…adapt to a new way of teaching and communicating with their students” (Stumpf & McCrimon, et al., p. 358). Because teaching with technology is different than traditional teaching, teachers must be trained to use “a different set of skills and a different pedagogy” (Stumpf & McCrimon, et al., p. 359). Studies indicate that as a result of the apparently imposing nature of the training challenges linked to technology use in such formats as distance education, many faculty are reluctant to enlist in distance learning. Even when teachers go online, many of them bring with them old-fashioned notions of the sage-on-the-stage and simply post lecture notes and assignments. As a result, many students drop the courses because the design is “confusing, full of poorly written materials and hard to navigate” (Stumpf & McCrimon, et al., p. 362). In online learning, however, the teacher is more of a “designer of learning…than dispenser of information” (Stumpf & McCrimon, et al., p. 362). In the context, studies of the effect of computer-assisted learning usually focus on student response to specific elements of offerings. For example, studies have shown that while students balk at lectures presented online, they view the effective use of chat and the “quality of feedback” as a major benefit of learning (Stumpf & McCrimon, et al., p. 363). Research shows that if the instructor takes the time to increase the sense of community in the course, then this will “increase the flow of information among all learners, availability of support, commitment to group goals, cooperation among members and satisfaction with group efforts” (Stumpf & McCrimon, et al., p. 364). In sum, such studies indicate that, for all of its promise, technology in the classroom brings not only solutions to learning, but new problems that must be surmounted through training. 

Because of problems integrating technology, a secondary literature has developed devoted entirely to determining why the implementation of technology in learning has been “much slower than anticipated” (Wallace, 2006, p. 79). This research seeks to “identify major factors impinging development,” often finding either that it is the technology itself or an element of intellectual community life compromised by technology. Wallace (2006) notes that online technology has created a great deal of uncertainty with regard to copyright issues. She believes that these concerns are a major impedance to the growth of e-learning. In her study, Wallace (2006) finds that many instructors have embraced urban myths about deep linking and other secret breaches to network security to rationalize their reluctance to place materials in online contexts. Those instructors who have placed copyrighted material online require clear-cut guidance of copyright laws. Studies show that the “illegal use of online information is….booming” with 10 million gigabytes of free data is “exchanged without charge electronically around the globe” (Wallace, p. 207). Formerly, such theft took place primarily with music and movies, but literary and scholarly writing has increasingly been subject to theft too. This appears, from the results of a survey of Scottish college students, to have an inhibiting effect on placing writing online. Overall, Wallace (2006) remarks that “it would indeed be ironic if the very mechanism originally devised and developed by the scientific, academic and research communities to further their collective aims, could in time have a serious detrimental effect on these very same activities” (p. 107). This succinctly states that technology itself has created opportunities which have only lead to more problems, inhibiting its development. 
Conclusion


In sum, this review found numerous ways in which information technology is being utilized in college to improve student outcomes Correia & Davis, 2008; Gaytan & Slate, 2002; Glasgow, 2005; Knight & Dixon, et al., 2004; Moon & Michelich, et al., 2005; Natarajan, 2006; Stumpf & McCrimon, et al., 2005; Wallace, 2006; Wang, 2005; Whiteneck, 2004; Witt, 2004; Saw & Majid, et al., 2008; Stoik, 2001). A considerable literature has emerged indicating that where and when introduced, technology improves student learning. That said, the literature on technology integration also acknowledges that integration has been slow, and further slowed by lack of teacher buy-in, inadequate training and ineffective use of web sites and other media in support of classroom lessons. The technology itself creates opportunities that have lead teachers astray, and attempts to integrate it in limited ways have in fact hindered student learning, especially among diverse students. In general, then, traditional views of technology, teacher inability to appreciate the potential of technology, and failure of schools to address issues of how technology reproduces pedagogies or paradigms at odds with student learning, have caused technology itself to enable recidivism in addressing the needs of diverse students. 
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