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    Cell phones and other mobile, handheld, computing devices are becoming so prevalent in our lives that researchers aren't asking if cell phones and mobile devices will be allowed in classrooms, but rather when (Prensky, 2005; Shuler, 2009). 
    As technology evolves and school district budgets tighten it seems inevitable that mobile devices will shift from being seen as classroom distractions and will ultimately be accepted as tools for learning. Houser, Thornton, and Kluge (2002) assert that mobile devices, including cell phones, are valuable for schools and students, because they possess unique features such as portability, ability to connect to the Internet, and low cost to the consumer, that when combined make them potentially powerful educational tools.
    In an attempt to explain why education seems slow to adopt new and emerging technologies, Prensky (2001) makes a generational analogy referring to children as digital natives and adults as digital immigrants. He uses this analogy to address the generational differences in expectations and comfort levels for using technology in general and specifically as a tool for learning. 
    According to Prensky (2005), most educators define a computer as a personal computer, either a laptop or desktop, and because cell phones started as communication devices they are typically regarded as "distractions to the learning process" (p. 1). Cell phones have become more than communication devices, and are now "considered to be the next generation of computers" (Sa' & Carrico, 2006, p. 1145). The evolution of the cell phone prompts Prensky (2005) to challenge that "it is time to begin thinking of our cell phones as computers" which are "even more powerful in some ways than their bigger cousins" (p. 1).
    According to Bennett and Cunningham (2007) and Shuler (2009), the reality is that these devices are an integral part of our lives and they are here to stay.  And, considering most students already carry phones, most classes are already equipped" (Houser et al., 2002, p. 1149) to assist in delivering anyone, anywhere, any time learning (Houser et al., 2002; Patten, Sa'nchez, & Tangney, 2006) 
    Shuler (2009) implies that a new analogy is necessary to address new generation gaps that have evolved since Prensky (2001) described the digital native and immigrant relationship, and cites Elliot Soloway in describing students today, not as digital natives as Prensky (2001) does, but as mobile kids (Shuler, 2009, p 39). According to Soloway (as cited in Shuler, 2009) "digital is the old way of thinking, mobile is the new way" (Shuler, 2009, p. 39).
    I see this new analogy as critical for accepting the idea of using mobile devices, specifically cell phones, as learning tools, because the early digital natives that Prensky (2001) described are now becoming teachers and students today are different in that they represent the fastest growing segment of mobile technology users in the United States, who are children under 12 (Shuler, 2009, p. 4).  This seems to be supported by Brill and Park (2008) in their reference to Milne and the concept that our society is shifting from the Information Age to the Interaction Age, where "the role of digital content is broadened as something around which people engage and interact" (p. 70) and is not limited to simply being obtained.
    According to Brill and Park (2008) "the shift to the Interaction Age underlies the importance of understanding learning and learning environments as increasingly social and contextualized" (p. 71), which seems to reinforce the need to accept that cell phones are here to stay (Bennett and Cunningham, 2007; Shuler, 2009).
    Taking into consideration all the advantages that cell phones and mobile devices offer as learning tools, including their low cost, portability, connectivity, and adaptability, Patten et al. (2006) emphasize "that the use of technology must be driven by pedagogical considerations" (p. 295). Prensky (2005) addresses this by asking "what can students learning with a cell phone" and answering "anything" (p. 2).
    Prensky (2005) states that the frequently used, time-tested, effective learning strategies of "listening, observing, imitating, questioning, reflecting, trying, estimating, predicting, speculating, and practicing" can also be accomplished via a cell phone, but it will require "rethinking and flexibility on the part of educators (p. 2). 
    Shuler (2009) identifies five key opportunities mobile devices provide that will improve education. According to Shuler (2009) mobile devices will encourage anywhere, anytime learning, reach underserved children, improve 21st-century social interactions, fit with learning environments, and enable a personalized learning experience for students.
    In encouraging anywhere, anytime learning, "mobile devices will allow students to gather, access, and process information outside the classroom"  where they can help bridge school and home environments in a real world context (Shuler, 2009, p. 5)
    Digital equity will be more easily achieved through cell phones because of their relative low cost and global accessibility. "Children from economically disadvantaged communities and those from developing countries" (Shuler, 2009, p. 5) will be able to afford the computing power of a cell phone more easily than a more expensive laptop or desktop personal computer.
    As 21st-century tools, cell phones "have the power to promote and foster collaboration and communication" and they "can help overcome many of the challenges associated with larger technologies" which allow them to "fit more naturally within various learning environments" (Shuler, 2009, p. 5). Cell phones will help students become problem solvers, critical thinkers, creative, communicators, and collaborators, which are all necessary for 21st-century success (Shuler, 2009).
    Cell phones will provide opportunities for "differentiated, autonomous, and individualized learning", because "not all children are alike" and "instruction should be adaptable to individual and diverse learners"(Shuler, 2009, p. 5).
    So how can students learn from cell phones? Prensky (2005) suggests that the first place to address this is by looking at what features cell phones bring to the classroom. Prensky (2005) cites that cell phones offer not only voice capabilities, but also short messaging service, also known as SMS and text-messaging, graphics, user-controlled opertating systems, downloadables, web-browswers, cameras for still photos and video, and geopositioning (GPS) abilities.
    Prensky (2005) implies that cell phones will also address diverse hardware needs by discussing how the variety of cell phone models provide multiple hardware and software options available for users and still deliver the same capabilities. Cell phones are constantly evolving and new features are being developed, such as fingerprint readers and voice recognition, that will likely create new opportunities for learning (Prensky, 2005).
    Patten et al. (2006) developed a framework of seven categories handheld educational applications that addresses mobile learning from both an application and pedagogical perspective. Patten et al.'s (2006) categories range from adminstrative to "collaborative applications that encourage knowledge sharing while making use of the learner's physical context and mobility" (p. 296). The framework categories are: administration, referential, interactive, microworld, collaborative, location aware, and data collection (Patten, et al., 2006). Patten et al. (2006) argue that these categories only replicate applications that already exist for laptop and desktop computers, but their expansion and development utilize the "unique attributes of handheld devices" (p. 297).
    Sa' and Carrico (2006) assert that the portability of handheld devices "allows students or teachers to use them in the classroom, during field trips, at home, or wherever the learning or students' activities occur" (p. 1145). Ubiquitous use of cell phones and iPods was found with university students by Herrington, Mantei, Herrington, Olney, & Ferry (2008) and it only seems natural that this use would foster the ability for immediate feedback, which according to Sa' and Carrico (2006) is one of the benefits of using handheld devices with any students.
    According to Bennett and Cunningham (2007), assessment and formative assessment are integral parts of learning, and yet they are given little attention in classrooms because teachers rarely have enough time for planning and implementing them (p. 3). Bennett and Cunningham (2007) argue that handheld computers, such as cell phones and mobile devices, can fill this gap for teachers and help them implement "continuous, authentic, and reflective assessment" in their classrooms (p. 3). Mobile devices allow for unobtrusive gathering, aggregating, and disagregating data that is easy and timely (Bennett and Cunningham, 2007, p. 4; Sa' and Carrico, 2006, p. 1145; Patten et al. 2006). Mobile devices allow teachers to conduct formative assessments "in any location at any phase of the learning process" (Bennett and Cunningham, 2007, p. 4) not only as data gathering tools, but also by engaging users through their ability to input response and provide feedback (Patten et al., 2006, p. 297). Bennett and Cunningham (2007) emphasize the importance of this ability for teachers by stating "the best technology and most accurate assessments in the world are wasted if the results aren't communicated in a way that can by used to improve learning as a whole" (p. 20).
    "In the classroom, during field trips, at home," and wherever students are, they can use cell phones to collect and share data and other information for learning (Sa' and Carrico, 2006, p. 1145). Patten et al. (2006) point out that cell phones that have web capabilities and cameras allow students to not only access content that is relevant to their activity, but they can also record real world information (p. 298). These features of using cell phones have been particularly useful in science classes where students are often encouraged to "learn more about their context through recording relevant information and [provide] immediate feedback through on-the-spot analysis" (Patten et al., 2006, p. 298). The recording features of cell phones allow students to capture "images, audio, and video, which can be used to "facilitate note taking in classes" and "provide a basis for reflection" (Patten et al., 2006, p. 298-299).
    Although there are many positives to using cell phones, challenges exist that will need to be addressed to allow the potential of mobile technology to be implemented in classrooms (Shuler, 2006, p. 6; Brill and Park, 2008, p. 72 ). Shuler (2006) highlights that the potential for distraction, unethical behavior, physical health concerns, and data privacy issues must be considered when incorporating mobile devices into classrooms (p. 6). The diversity of users' technological ability (Brill and Park, 2008, p. 72) combined with the diversity of mobile technologies and features (Shuler, 2009, p. 6) represent a challenge for teachers and students to facilitate the use of cell phones for learning. It would be short-sighted to assume that even though cell phones are popular and desired by students, that all students would be technologically sophisticated and inclined to use a cell phone in a learning environment (Brill and Park, 2008, p. 72). An on going challenge with implementing cell phones into classrooms will be to apply these as "a means toward improved learning rather than as an end in and of itself" (Brill and Park, 2008, p. 71). As Prensky (2005) points out, as "fully featured as cell phones are...they are not powerful enough to be students' only learning tool" (p. 6).
    Cell phones were initially designed as communication tools and they have obviously evolved to become much more. Taking into consideration that Houser et al. (2002) found that the use of mobile phone email was superior to desktop email, mobile web, and paper" when used in connection with foreign language education, Sa' and Carrico (2006) found that handheld devices can be used effectively in schools for test creation and content organization, and that according to Bennett and Cunningham (2007) "handheld computing devices provide the most productive way to capture...data in the classroom without wasting full group instructional time" (p. 2), it only seems natural that ever evolving cell phones are "pockets of educational potential" (Shuler, 2009, p. 39). Through "portability, social interactivity, connectivity, context sensitivitiy, and individuality" (Brill and Park, 2008, p. 72) cell phones can positively impact learning.
file_1.wmf


References

Bennett, K., & Cunningham, A. (2007). Handhelds for formative assessment in the elementary school, National Educational Computing Conference, Atlanta, Georgia, NECC 2007 Research Paper Archives. http://www.iste.org/Content/NavigationMenu/Research/NECC_Research_Paper_Archives/NECC_2007/Bennett_Kristin_N07.pdf (retrieved June 3, 2009).

Brill, J., & Park, Y. (2008) Facilitating engaged learning in the interaction age
    taking a pedagogically-disciplined approach to innovation with emergent
    technologies, International Journal of Teaching and Learning in Higher
    Education, 20(1), 70-78. http://www.isetl.org/ijtlhe/pdf/IJTLHE474.pdf            (retrieved June 3, 2009)

Herrington, J., Mantei, J., Herrington, A., Olney, I., & Ferry, B. (2008). New
    technologies, new pedagogies: Mobile technologies and new ways of                teaching and learning. In Hello! Where are you in the landscape of
    educational technology? Proceedings ascilite Melbourne 2008.                        http://www.ascilite.org.au/conferences/melbourne08/procs/herrington-j.pdf
    (retrieved Jun 3, 2009).

Houser, C., Thornton, P., & Kluge, D. (2002) Mobile learning: Cell phones and        PDAs for education, 2002 International Conference on Computers in
    Education (ICCE'02), 1149-1150. http://doi.ieeecomputersociety.org/
    10.1109/CIE.2002.1186176 (retrieved July 18, 2009).

Patten, B., Arnedillo Sánchez, I., & Tangney, B. (2006). Designing collaborative,     constructionist and contextual applications for handheld devices, Computers     & Education, 46(3), 294-308.  doi:10.1016/j.compedu.2005.11.011

Prensky, M. (2005). What can you learn from a cell phone? Almost anything!. 
    Innovate 1 (5). http://www.innovateonline.info/index.php?view=article&
    id=83 (retrieved July 19, 2009).

Prensky, M. (2001). Digital natives, digital immigrants. On the Horizon 9 (5).
    http://www.marcprensky.com/writing/Prensky%20-%20Digital
    %20Natives,%20Digital%20Immigrants%20-%20Part1.pdf (retrieved July        21, 2009).

Sa', M. & Carrico, L., (2006) Handheld devices for cooperative educational
    activities. In Proceedings of SAC'06, ACM Symposium on Applied Computing,     Mobile Computing and Applications Track, Dijon, France, ACM Press,                1145-1149. http://doi.acm.org/10.1145/1141277.1141549 (retrieved June        3, 2009).

Shuler, C. (2009). Pockets of potential: Using mobile technologies to promote
    children’s learning, New York: The Joan Ganz Cooney Center at Sesame        Workshop. http://www.joanganzcooneycenter.org/publications/index.html        (retrieved July 20, 2009). 

