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AbstractBased on a student-centric perspective, this study seeks to understand how mobile technologyinfluences students’ learning experiences. Our research motivation is driven by the increasingattention paid to mobile technology in the research and business community. Set in a publicuniversity setting, our investigation seeks to shed light on how teaching and learning could bereshaped by mobile technology, most specifically, emerging tablet PCs. The findings, based ontwo MIS (Management Information Systems) courses, one graduate and the otherundergraduate, suggest that overall students perceived the mobility of tablet PC positively. Inaddition, graduate students expressed a higher degree of learning satisfaction and greaterexpectation of future technology usage than undergraduate students. Indeed, mobiletechnology seems to matter to students’ learning in general. The finding is particularly relevantwhen considering how to incorporate mobile technology into teaching practice as suchtechnology-driven teaching practice is increasingly being expected in the contemporarynetworked society. Additional insights for managers, technology vendors, and collegeinstructors are also discussed.
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IntroductionIt is widely recognized that mobiletechnology has become increasinglyinfluential in the business world. Businessmanagers and technology practitionershave long predicted that mobiletechnologies would lead to significantchanges in the business processes. Somepopular examples include smart devicesand sensor networks enabling a remotelycontrolled wireless environment for homeappliance and emerging RFID (RadioFrequency Identification) tags implantedinto customers’ arms helping clubs to trackpurchasing records (Anonymous, 2007).Consequently, the applications of mobiletechnologies are increasingly incorporatedinto many sectors. In the health care

industry, for instance, physicians werebeing provided with wireless devices toenhance their productivity and improvemedical services (Fiser, 2004); medicalstudents were increasingly being expectedto get equipped with smart mobile devicesprior to their entry to the programs (Regeand Kean, 2003).In the agriculture sector, theimplementation of wireless local areanetworks (WLANs) has substantiallyimproved data communications amongfarming equipments and relevant activitiesthat are traditionally considered as low-tech businesses (McKinion, Turner, Willers,Read, Jenkins and McDade, 2004). In the oiland energy industry, emerging WiMAX(Worldwide Interoperability for
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Microwave Access) networks haveincreasingly enabled continuous datatransfer in remote oil fields wheretraditional network infrastructure ispractically non-existent (Hoskins, 2007). Inthe public sector, a growing number ofcities in the U.S. have launched regionalwireless networks. In the U.K., the RiverThames in London has been transformedinto a popular hotspot with wireless accessbeing provided along its river bank andsubsequently helps reshape local residents’life style (McCue, 2007).In the education systems, school teachershave sought ways to incorporate mobiletechnology into the teaching pedagogy tobetter increase students’ learning interests(Patterson, 2001); many private schoolshave even adopted laptop programs forstudents so that their learning can gobeyond the traditional physical andtemporal boundaries (Rajala, 2003).Among college campuses, wirelessnetworks and mobile technology haveincreasingly become omnipresent. The newgenerations of students will considerwireless networks and mobile technologyas a part of normal college learning andcampus life. Incorporating wirelessnetworks and mobile technology isincreasingly expected for college campusesto legitimize their higher education status(Chen and Bennett, 2006). It, however,remains to be seen how the use of wirelessnetworks and mobile technology changesteaching and learning processes.This research, thus, seeks to investigatehow mobile technology affects learningexperiences in a college setting. Morespecifically, we inquire how collegestudents perceive mobile technology to beenhancing their learning experiences, andto what extent do the perceptions differamong various student groups. Given thefact that the mainstream IS educationjournals have tended to focus on otheremerging topics such as virtualization(Lunsford, 2009), Web 2.0 (Harris and Rea,2009), Second Life (Schiller, 2009) and/ortraditional teaching and learning practicesuch as IS developers’ communicationskills (Qurban and Austria, 2009), designprinciples for learning environment

(Rondeau and Li, 2009), and projectmanagement skills (Smith, Smarkusky andCorrigall, 2008), our research investigationcould make empirical contribution to theexisting IT education field by helpingunderstand how IT teaching and learningexperiences are transformed with mobiletechnologies. This is particularly significantin today’s higher education not just fromthe teaching practice’s perspective but alsofrom the viewpoint of globalized educationsystem and networked economy wherenetwork infrastructure and mobiletechnologies in particular are increasinglyintegrated into classroom teaching andstudent learning (Chen and Bennett, 2010).The remaining paper is organized asfollows. First, the research method isdiscussed including the organization site inwhich the research investigation took placeand the process through which data wascollected. Next, current findings arepresented, followed by the discussion ofthe significance of the results. In theImplications section, insights and practicallessons are drawn for IT instructions intoday’s networked learning environments.Finally, research limitations and reflectionon future research directions are discussed.
Research MethodDue to the relatively emerging nature ofmobile technology in higher education andlack of sufficient empirical literature toguide our research investigation, weembarked on a case study researchmethodology to gain an in-depthunderstanding of students’ learningexperiences over time. Case study researchmethodology is appropriate for ourresearch as it facilitates in-depth analysisof situations within specific settings(Eisenhardt, 1989), particularly forexploratory investigation (Yin, 1994).While case study could involve many datacollection techniques, our investigationlargely relies on participant observationsand a short user survey that summarizesthe students’ experiences of mobiletechnology. The specific mobile technologychosen was tablet PCs that incorporatedmany emerging functionalities for teachingand learning. In addition, wireless access
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points installed in classrooms providedconnection to the network infrastructurethat supported mobility. The organizationalsetting and the data collection process arefurther elaborated in the sections thatfollow. A copy of survey questionnaire islisted in the Appendix.
Organizational SiteThe organization for the case study is arelatively small public university located insouthwest U.S.A. It was chosen largely dueto a research grant received from anexternal grant agency. The purpose of theresearch grant is to incorporate mobiletechnology into teaching and learningprocess in the IT (information technology)courses and seek in turn to enhancestudents’ learning experiences. The toolsand equipment received through theresearch grant were used to providestudents immediate hands on experiencesof mobile technology in a classroom settingso as to free them from the limitations ofphysical space or computing resources. Theclassroom setting utilized tablet PCs andthe existing campus wide wireless LAN(Local Area Network) to provide a moreinteractive, resourceful classroomatmosphere that centered on students’learning experiences and satisfaction.The investigation took place in the collegeof business which is an AACSB (Associationto Advance Collegiate Schools of Business)accredited institution. The case study wasconducted in the MIS (managementinformation systems) program. A majorityof the students who enroll in the collegeand the university come from social and/oreconomic disadvantageous backgrounds.Hence, many students in the college did nothave access to adequate computingresources at home.
Data Collection ProcessThe data collection began in Fall 2008 intwo MIS courses taught by one of thecoauthors: Java Applications in Business, atechnical course where students learnedJava programming and engaged in handson development of Java code, and AppliedDatabase Management, another technical

course where students learned to designand implement database applications. Theformer was an undergraduate while thelatter was a graduate course. Studentswere provided with tablet PCs during classtime and encouraged to use them for notetaking and class related work. Studentperceptions of the usefulness of the tabletPCs and their learning satisfaction with theuse of tablet PCs were collected andanalyzed at the end of the semester. Thestudy was again repeated in the Spring2009 semester in two MIS courses: JavaApplications in Business and BusinessDatabase Applications; both of which wereundergraduate courses.Specific features of tablet PCs relevant tothe case study included their wirelessconnectivity, swivel neck, handwritingrecognition, and writing enabled screenwith stylus pen for annotating notes andslides.In all, thirty two students were involved inthe study across three courses: ten ingraduate database course (Fall 2008),fifteen in undergraduate Java course (ninein Fall 2008 and six in Spring 2009), sevenin undergraduate database course (Spring2009). In terms of gender composition,there were fifteen male and sixteen femalestudents with one student leaving thegender field blank. All the studentsinvolved provided the survey responses.
Analysis and FindingsThe findings reported in this paper arebased on data collected from Fall 2008 toSpring 2009. The results were analyzed bystudent perceptions of their learningexperiences and by their perceivedusefulness of mobile technology. Theformer included student perceptions oflearning satisfaction, expectation of futureuse, expectation of better learning, priorawareness of tablet PC, and priorexperience of tablet PC; the lattercomprised students’ perceived usefulnessof nine different features of tablet PC andits mobility. The results were analyzed bygender, course, and student type aspresented in the following sections.
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Fig.1 Student Perceptions by Gender

Student Perceptions by GenderThree major findings are drawn concerningthe gender difference in studentperceptions. First, while the priorawareness and experience of tablet PC usewas low, irrespective of gender, malestudents indicated marginally higher prior

awareness of tablet PC features and priorexperience of using tablet PC. Second, thelearning satisfaction with tablet PC wasuniformly high, irrespective of the gender.Third, male students indicated marginallyhigher expectation of better learning andfuture use of tablet PC than female students.

Fig.2 Student Perceptions by Course

Student Perceptions by CourseAnother three inferences are apparent inthe differences of students’ perceptionsconcerning mobile technology acrossdifferent courses (where MISY 5413 was agraduate course of database management,MISY 3412 was an undergraduate databasemanagement course, and MISY 3433 wasJava programming course at theundergraduate level). First, while manystudents had prior awareness of tablet PCfeatures, the prior experience of tablet PCuse was low. Second, irrespective of thecourse, students indicated high satisfaction

with tablet PC use in the course. Also,students had positive expectation of usingthe tablet PC in the near future. Third,students in the graduate database coursehowever indicated marginally higherlearning satisfaction and higherexpectation of future use than students inthe other two courses.
Student Perceptions by Student TypeSimilarly, Different Students (I.E. GraduateVs. Undergraduate) Appeared To HaveSlightly Different Perceptions. AsDemonstrated In The Figure Below, While
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Many Students Had Prior Awareness OfTablet PC Features, Their Prior ExperienceOf Tablet PC Use Was Low. In Addition,Both Graduate And UndergraduateStudents Indicated High Satisfaction WithTablet PC Use In The Course And Had HighPositive Expectation Of Using The Tablet

PC In The near future. Most importantly,graduate students reported lower priorexperience with tablet PC thanundergraduate students, but have reportedhigher prior awareness of tablet PCfeatures, higher learning satisfaction andhave higher expectation of future use.

Fig.3 Student Perceptions by Student Type

Perceived Usefulness of Tablet PC
Features by GenderAs for gender differences in perceivingusefulness of tablet PC, both male andfemale students valued the lightweight and

resultant portability of the tablet PC highly,while button mouse feature was rankedlowest in terms of usefulness. Also, femalestudents in general rated the usefulness oftablet PC features marginally higher thandid male students.

Fig.4 Perceived Usefulness of Tablet PC Features by Gender

Perceived Usefulness of Tablet PC
Features by CourseStudents in different courses did notdemonstrate much variation in perceivedusefulness of tablet PC. As shown below,irrespective of the course, students valuedthe lightweight and resultant portability of

the tablet PC highly and ranked theusefulness of button mouse featurerelatively low. Moreover, students ingraduate database course rated theusefulness of various tablet PC featuresmore highly than did students in othercourses.
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Fig.5 Perceived Usefulness of Tablet PC Features by Course

Perceived Usefulness of Tablet PC
Features by Student TypeFinally, student type seemed to play asignificant role in their perception of

usefulness of tablet PC. More specifically,graduate students generally rated theusefulness of various tablet PC featuresmore highly than undergraduate studentsdid.

Fig.6 Perceived Usefulness of Tablet PC Features by Student Type

DiscussionThis research inquired how collegestudents perceive mobile technology inenhancing their learning experiences, andto what extent do the perceptions differamong various student groups. Regardingthe first research question, the currentfindings suggest that irrespective of gender,course, or student type, students reportedrelatively high satisfaction about tablet PCin classroom settings. Perhaps on thisaccount, they also reported highexpectation of better learning and futureuse of tablet PC. At the same time, theirprior awareness and experience of tablet

PC were commonly low across differentstudent groups. These results could beexpected since most undergraduatestudents came from socially andeconomically disadvantaged backgrounds.When prior experience and awareness arelow, the technology would naturally bemore appealing and perhaps fascinating.The general high expectation andsatisfaction of learning experiences andhigh expectation of future use amongstudents is therefore quite plausible.With respect to specific features of tabletPC, students seem to consider wirelessconnectivity, light weight, enhancedmobility, and swivel neck among the most
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useful functions of tablet PC that wouldhelp them to enhance their classroomlearning experiences. Interestingly, thesefeatures are all related to the notion of‘mobile’ technology because they all helpenable the user’s mobility and in turncreate a more convenient and efficientlearning environment. It is thus reasonableto state that the students in general highlyregard mobile technology in enhancingtheir learning experiences.As for the second research question, threenoticeable differences could be observed instudents’ perceptions across differentgroups. First, male students in generalreported having higher prior awarenessand experience, which might in turncorrelate to their higher expectation oflearning outcomes. These differences fitwith the traditional perceptions on genderdifferences in information technology. Thesecond noticeable difference was observedbetween students in database and in Javacourses. Students in database coursestended to have both higher expectation ofbetter learning and higher learningsatisfaction at the same time. This seems toindicate that the students’ expectation ofbetter learning was met and their learningsatisfaction was thus reported high. Apossible explanation of this differencemight be attributed to the nature ofcourses. Since Java programming was amuch more technically complex coursethan database management, the utilizationof tablet PC for the course would not be aseasy or as engaging as in database courses.The difficulty to incorporate the features ofJava teaching and learning would thus leadto lower expectation and satisfaction of thetechnology.The third difference was rather noticeablebetween graduates’ and undergraduates’perceptions of expectation of betterlearning, learning satisfaction, andexpectation of future use. Since thedemographics between undergraduate andgraduate students at this university did notappear to be remarkably different, apossible explanation for this finding is thatgraduate students tended to be moremotivated than undergraduate students,and hence more focused on learningoutcomes and in turn reported higherexpectation of better learning. At the sametime, this group of graduate students

reported relatively lower prior experiencebut higher awareness of tablet PC. Thissuggests that while they were aware of thetechnology, they lacked opportunities toactually experience it. This case studysetting provided them a chance toexperience the technology practically.Their learning satisfaction was thus greatlyenhanced.With respect to specific features of tabletPC, the difference in perceptions is mostevident between graduate andundergraduate groups. Graduate studentsreported higher perceived usefulness thandid undergraduate students concerningalmost all features of tablet PC whiledifferences in gender or courses did notappear noteworthy. Again, this findingmight be better attributed to differentmotivation levels of graduate andundergraduate students than due to anydemographic factor.
ImplicationsFrom the analysis and findings, twoprimary implications are drawn forpractitioners: (1) the mobility oftechnology possesses potential to enhancelearning experiences, and (2) teachingpractice needs to be reshaped toincorporate emerging mobile technologyfor better learning experiences.As discussed previously, specific features oftablet PC valued most highly by studentswere more related to its mobility (i.e.wireless connectivity, light weight,enhanced mobility, and swivel neck) thanto other functionalities. Those who valuedthe mobility of tablet PC, most notablygraduate students, also reported higherlearning satisfaction, expectation of betterlearning and future use of tablet PC. It isthus reasonable to state that mobility is astronger influential factor than othertechnological features in enhancinglearning experiences. For business vendors,this suggests that future design oftechnology can be more innovative,particularly with regards to its mobility.Users appreciate the opportunity to workwithout the constraint of physicalboundary. While other functions areimportant such as note-taking andhandwriting recognition, they might betaken for granted in classroom settings and
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thus will not provide distinctive impressionof innovation.For teaching practice, this implicationsuggests that instructors could betterutilize the mobility of emerging technologyto enhance the students’ learningexperiences. A possible scenario would beto enable group discussions or case studiesthat utilize the mobility of tablet PC.Students could be provided with mobileaccessibility anywhere on campus to theirtablet PC or other technologies and aresupposed to report the results of their casediscussion at the end of the class session. Indoing so, the students will be situated in amore relaxing and improvised atmospherethat breaches the traditional boundary oflearning environment (i.e. classroomsettings). The disappearance of traditionallearning boundary symbolizes a differentlearning mode and may in turn allowstudents to be more creative and free-thinking in analyzing case studies.A second implication is that traditionalteaching practice could better incorporateemerging mobile technology. As ourfindings demonstrate, technical coursessuch as Java programming seem to havelower student appreciation of mobiletechnology and it might be mostly due tothe nature of course where technicalteaching could not be easily transformedwith emerging technology. In suchprogramming courses, note taking andother features of tablet PCs appear lessvaluable than in other courses such asdatabase courses. Vendors involved withthe design of mobile technology could thusfurther consider incorporating technicalfeatures so that programming syntax andcode can be better demonstrated throughmobile technology in classroom settings.For teaching practice, given the currenttechnical features, instructors couldconsider changing traditionalprogramming exercises in classrooms. Onepossible solution is to present eachprogramming exercise as a case study andequip the students with mobile technologyso that they could discuss and analyzesyntax and code in groups, anywhere oncampus. While this practice is expected toenhance the students’ learning experience,it requires substantial effort from theinstructors and certain level of academicpreparation from the students. As for non-technical courses, with greater

incorporation of emerging mobiletechnology, higher learning satisfactionand positive experience could likely result.
ConclusionThis teaching study has investigated howmobile technology enhances studentlearning experiences and found that themobility features of technology appear toreshape the students’ learning satisfactionand future expectation of technology. Also,different student groups, particularlygraduate vs. undergraduate students,demonstrated different levels of learningsatisfaction and expectation with the sametechnology. Most importantly, theimplications drawn from the study suggestthat changing traditional practice andbetter incorporating technology intoteaching practice might be as significant astechnical features and functionalities.These findings and suggestions providetechnology vendors and instructors withinsights to reshape the technology and theinstruction, respectively.However, the study has several inevitablelimitations. First, it is from one single casestudy, which is situated in a unique socialand economic background. The findingsand suggestions made can only serve aspractical lessons instead of generalizableoutcomes. As is apparent, the size ofstudent groups is not equal across differentunits. The comparisons made are thereforemerely intended to provide a broadunderstanding of students’ perceptions.Future studies could thus deepen thecurrent insights by extending case studiesor soliciting larger samples for achievingmore generalizable findings.
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Appendix

Survey Questionnaire1. Class:2. Semester:3. Gender (Please indicate F or M):
Please Select The Best Option That
Describes Your Perception On The
Following:4. I have experience using tablet PCbefore this class?
• Strongly disagree2. Disagree3. Neutral4. Agree5. Strongly agree5. I was aware of the features of tablet PCbefore this class?
• Strongly disagree

2. Disagree3. Neutral4. Agree5. Strongly agree6. Using tablet PC would help me to learnthe course material better
• Strongly disagree2. Disagree3. Neutral4. Agree5. Strongly agree7. Using tablet PC would me to master thecourse material better
• Strongly disagree2. Disagree3. Neutral4. Agree5. Strongly agree8. The following Tablet PC features werevery useful to me in this course?

Feature Not atall Notmuch Neutral Somewhat VerymuchWirelessconnectivitySwivel neck to foldscreen upNote taking usingstylusTyping textIncreased mobilitylight weightbutton mousehandwritingrecognitionTaking polls9. How do you feel about your overalllearning experience of using tablet PCin this course?
• Very Dissatisfied 1 23 4 5 Very Satisfied
• Very Displeased 1 23 4 5 Very Pleased
• Very Frustrated 1 23 4 5 Very Contended
• Absolutely Terrible 1 23 4 5 Absolutely Delighted

10. I would be using tablet PC for mypersonal use in the next two years?
• Strongly disagree2. Disagree3. Neutral4. Agree5. Strongly agree11. How could tablet PC be used moreeffectively in the class?12. What did you like about using tabletPC in the class?


