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The Effects of Wireless Mobile Computing on Course Performance: 

A Course Comparison and Participant Perception Analysis 

 

Abstract 

Technology is an increasingly important element in facilitating today’s learning.  

One of the technologies increasingly explored by educational institutions is the tablet 

personal computers (Tablet PCs).  This article focuses on the performance of wireless 

mobile computing (WMC) technology and its impact on both instructors and students.  In 

an evaluation of a WMC technology at an upper Midwest university, an empirical 

analysis is applied to verify the relationship between student performance and tablet use.   

A comparison of pre/post tablet integration learning outcomes in selected courses 

showed that one out of five evaluated courses indicated a statistically significant positive 

difference, while four courses did not show any significant impact.  Two surveys 

administered over a years’ duration of tablet use showed that tablet technology has 

changed instruction and interaction dynamics between teacher and students in significant 

ways.  Requisite to effective tablet use are supporting faculty perceptions of tablet 

efficacy and supporting faculty productivity and instructional skill in using tablet 

technology.   

 

Subject Areas: Educational Technology, Wireless Technology, Mobile Computing, 

Learning Outcomes, Student Perception, Faculty Perception, and Course Evaluation. 
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1.  Introduction: 

1.1 Background of the problem 

Computers are generally regarded by educational institutions as essential tools in 

supporting student learning.  Students graduating and entering the job market will need 

an understanding of and a familiarity with current technologies to be effective in post-

secondary institutions and compete for limited jobs at that experience level (Mt.  Adams 

School District, 2004).  Each technology tool used to support student learning   requires 

unique adaptations of its users.  This study seeks to define the adaptations required of 

students using Tablet Computers in a wireless, mobile environment. 

The study was conducted at a comprehensive university in the upper mid-west 

that focuses on the widespread integration of technology into all disciplinary areas.  In 

fall 2003, the institution implemented wireless mobile computing initiative on a limited 

basis to selected students.  In the fall of 2004, the initiative went to full scale as nearly all 

students and faculty were empowered with wireless computing capabilities (tablets) in 

hopes to further improve instructional quality and course delivery mechanisms.  The 

integration of the tablets implied that faculty had to design learning activities that would 

accommodate this new technology. 

Currently, instructors and students broadly apply Tablet PC features and wireless 

capabilities to enhance their learning experience.  For example, students use a digital pen 

instead of a pencil to develop notes and annotate visuals and other course documentation.  

Student assessment has evolved in both formative and summative forms to be broader 

and more inclusive of student skill sets.  Studying places are extended from cubical 

confinements and computer stations located in public study rooms to locations 
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commensurate with students’ needs.  The Tablet PC offers ubiquitous network capability, 

greater mobility and immediate access to the full power of regular work station 

computers.  The Tablet PC differs from a conventional laptop computer in that it gives 

users the power to scrawl notes, draw diagrams onto the screen with the touch of a pen-

like stylus, employ audio recording and voice recognition capability and save their work 

electronically (Roach, 2004).  Another powerful feature of the Tablet PC is that it allows 

for the annotated notes to be archived and made available to the students after lectures via 

internet.  This is an alternative to writing on the chalkboard and provides a continuous 

access (Cox & Rogers, 2005). 

Like other educational technologies, these tools are entering the classroom with 

little notion of what their impact might be.  In the long run, the overall effectiveness of 

WMC will be evaluated based on learning results.  Secondary results are reflected in data 

on student retention, standardized assessments, graduation rates, number of students 

going on to graduate and professional schools, and placement rate in professional jobs.  

In its initial stages of use, the effectiveness of WMC needs to be evaluated based on 

learning outcomes framework supplemented by satisfaction of participants and their 

performance in courses.   

Learning outcomes can be defined as professionally relevant terminal skills 

represented by both achievement data and job placement.  Often, learning outcome 

indicators put great emphasis on quantitative analysis to show at what instructional or 

environmental factors impact learning.  According to DiGiorgio (2004), the effectiveness 

of Tablet PCs can be evaluated based on a number of points ranging from improvement 

in student learning, instructor feedback, and students’ level of instructional engagement. 
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1.2 Statement of the problem 

While many information technology (IT) professionals and some educators 

emphasize the potential benefits of Tablets and mobile computing in education, others 

highlight its drawbacks.  Promoters of the WMC believe that users of tablets will be more 

effective and independent learners because the technology helps develop new skills to 

access, distribute, and analyze information in a timely fashion.  Some stakeholders, 

however, argue that there is no convincing evidence that Tablet PCs improve quality of 

education and learning outcomes.  Some instructors express technical concerns associated 

with the functionality of Tablet PCs in the classroom.  There may also be concerns of a 

pedagogical type, for instance, distractions caused by using networked mobile devices 

instead of focusing on course content. 

Research conducted at Virginia Polytechnic Institute and State University 

indicates that Tablet PCs are ineffective for programming tasks.  Pen-based input is 

inadequate for typical program editing tasks, and a pen is less effective as a pointing 

device than a mouse when typing at a keyboard.  In addition, handwriting recognition 

provided within the operating system appears to be optimized for writing English 

purpose.  The system makes heuristic judgments when converting programming codes 

from digital ink annotation into ASCII text (Eduards & Barnette, 2004).   Other research 

conducted at the DePaul University showed that computer technology along with the 

internet has caused distractions for students.  Students identified emails, instant 

messaging, and internet browsing as common distractions to their learning experiences 

(Berque, Bonebright & Whitesell, 2004).  Pietraszewski and Smith (2004) have 

emphasized that the most challenging aspect of the tablets functionality is its method of 
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data input. According to the study of Benbunan-Finch and Hiltz (1999), a combination of 

teamwork (interaction among students and students and instructor) enhanced by computer 

technology increases students’ perception of learning. Based on existing literature review, 

technical implications, and reports of Tablet users, we can assume either a negative or 

positive impact of Tablet technology on student performance.  To test this assumption, 

the operating research Hypothesis-1 of this study is stated in null form:   

Hypothesis-1:  

No difference exists in the learning outcomes of students from pre to post 

adoption of wireless mobile computing initiative. 

 

Tablets and wireless technology present new opportunities for students and 

teachers that can be organizational, instructional, individual, procedural and cultural.  

Learning and technology interact in such a complex way that evaluation may fail to yield 

the most useful information about how technology affects learning (Hawkes & Cambre, 

2001).   Subsequently, a well conducted study will provide essential information needed 

for quality decision making.  For example, feedback provided to instructors and designers 

can improve the instructional process as adjustments are made.   Subsequently, student 

performance based on pre and post course measures is an acceptable evidence of system 

impact (Hawkes & Cambre, 2000).  The efficacy of course measures in understanding 

technology impacts, in addition to the belief that student learning outcomes can be used 

to improve teaching Chambers and Fernandez (2004), leads us to a quasi-experimental 

pre/post design strategy using assessment artifacts (course grades, test scores) as the 

center of analysis.   
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Learner satisfaction has been a widely used parameter to evaluate the 

effectiveness both in academic and business setting (Picolli et al., 2001).  While 

Hypothesis-1 attempts to compare learning outcomes, Hypothesis-2 stated in null form is 

developed to determine differences in instructional satisfaction of university participants. 

Hypothesis-2:   

No difference exists in the expectation-satisfaction of participants from pre to post 

adoption of wireless mobile computing initiative. 

 

2.  Research Methodology 

Understanding claims about the effects of wireless mobile computing on course 

performance and to making effective educational decisions requires taping into both 

quantitative and qualitative forms of data.  This study focuses on quantitative analysis of 

learning outcomes based on course administered test scores.  Self reported perceptions of 

instructors and students of WMC help us understand the attitudes that emerge with the 

implementation of the initiative.  The objective of this study is to validate or challenge 

hypotheses-1 and hypothesis-2.   

 

2.1 Data Collection Process 

The study focused on two groups of students taking undergraduate courses.  The 

first group of responses (n=279) are provided by students previous to the implementation 

of the WMC initiative.  A second group of responses (n=276) is provided by students 

using Tablet PC’s in a wireless, mobile computing environment drawn from the same 

parameter as the first group of students.  The fundamental instructional difference 
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between these two groups was the new technology that was integrated into the course 

designs.  The instructors and course contents were held constant for both groups.   A 

concurrent data collection strategy to the survey method examined 100 and 200 level 

general education offerings designed for freshman and sophomore students.  A 

comparison of five select courses a pre and post WMC adoption stages enable us to 

isolate factors other than integration of the new technology that might affect learning 

outcomes.  The evaluated courses include students from different majors, which also 

suggests that the recommendations of the study will accurately explain the impact Tablet 

PCs and wireless technology have on the academic success of all students who use this 

new educational technology.  That impact is assessed through the procedure below. 

a.  Predictions: 

• Tablet PCs and wireless technology enhanced courses are expected to affect 

learning outcomes in a way that empowers instructors and learners with 

technological tools to improve learning experience and productivity.  

Complications associated with its integration in course design and functionality 

toward learning goals, however, may yield decreased learning outcomes. This 

assumption is tested through the attempt to challenge Hypothesis-1.    

• When participants are confronted with new technology intensive learning 

environments, they tend to have negative or positive attitudes based on their level 

of satisfaction as compared to their expectations with the new system.  This 

assumption is tested through the attempt to challenge Hypothesis-2   

b.  Sample: 

• Five courses representing the arts, sciences, and business management fields were 
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identified for comparison.  Each selected course is a three credit class taught by 

the same instructor before and after adoption of tablets.  Care was taken to make 

sure that as little instructional change as possible in course delivery took place 

between the two administrations of the courses.  For the survey component of the 

study, participant perceptions were sampled via surveys administered in April 

2004 (253 students, 52 instructors) and December 2004 (283 students, 54 

instructors) are used to examine perspectives of the participants.   

d.  Data source: 

• Instructors of the selected courses provided course test scores over the two 

administrations of the courses (fall 2004 and spring 2005).  Participant surveys 

were administered institution wide in spring 2004 and fall 2004. These surveys 

used a four-point scale to measure the level of expectation and satisfaction of 

students and faculty in regards to the impact of Tablet PCs and mobile computing 

technology.   

e.  Quality of data:  

• To insure the quality of course analysis data, only grades earned on quizzes and 

tests that were administered in the classroom with supervision of the instructor 

were included in the analysis.   

• Records of students who completed all quizzes and tests under consideration were 

included in the sample of study, whereas those who did not complete all the 

quizzes and tests under study were disregarded from the sample. 

• Courses that had major adjustments (e.g., author and text book change) other than 

application of WebCT and Tablet PCs were also excluded from the study.  All the 
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evaluated courses used the WebCT course management system prior to the 

implementation of the tablets initiative. 

f.  Course comparison analysis:  

• SYSTAT Version 9, a software product of SPSS Inc., for Windows platform was 

used to perform statistical analysis. 

• A two sample t-test dealing with independent means was used to compare 

learning outcomes of two classes in pre/post integration of WMCI.   

• Within-treatment comparison was performed (using a two sample t-test) to 

compare learning outcomes of a course taught in two sections.  In the case a 

course was taught in more than two sections, an analysis of variance (ANOVA) 

test was performed. 

• In the case within-treatment test showed that there was no difference in learning 

outcomes, then the sections were pooled together to form one sample.  Otherwise, 

the class was excluded from the study. 

g.  Participant perception analysis:  

• From the institutional survey data, the analysis involved a t-test of dependent 

means for survey items to understand participant perceptions and concern about 

tablets. 

 

2.2 About the Courses 

The instructional method used was active learning style where lessons and 

assignments were developed to engage students and facilitate learning.  WebCT and 

PowerPoint presentations were used extensively throughout the course distribution.  
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Besides common elements in the design of five selected courses, there are some unique 

properties of each course: 

• Math-102: College Algebra.  Instructor emphasized that there is almost always a 

difference when comparing students learning outcomes in fall and spring 

semesters.  On numerous occasions the instructor noticed that students perform 

better on tests in the fall than they score in the spring semester.  The instructor 

suggested that the difference in scores was not due to the random make up of the 

classes, but it was mainly justified by the time a student takes Math-102 class 

relative to the graduation time from high school.  To control for this variation, the 

study compared learning outcomes realized in the Math-102 classes of fall 2003 

and fall 2004.  In fall 2003, the course was offered in two sections (n=42 and 28 

while in fall 2004 it was offered in one section (n=36).  Course grades were 

assigned based on a 400-points scale which included four exams.   

• ENG-101: English Composition I.  This course was offered by the same instructor 

in fall 2003 and fall 2004.  The class of fall 2003 had three sections (n=24, 24, 

and 29).  The class of fall 2004 had three sections as well (n=28, 18, and 22).  In 

fall 2003, the evaluation process included four quizzes and one grammar test.  In 

fall 2004, four quizzes, one grammar test, and a final exam were administered. 

• CIS-251: Business Application Programming.  We compared classes of spring 

2004 and spring 2005.  Each class was made up of only one section (n=50 and 

54).  During these two semesters the evaluation process included four exams 

administered in the classroom or computer lab.   
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• HIST-121: Western Civilization.  Each class (pre, n=19; post, n=37) had one 

section.  The evaluation process included a mid-term exam and a final exam.   

• HIST-152: History of the United States Since 1877.  We compared data from 

classes of spring 2004 and spring 2005 (n=63 and 84).  The testing process 

included two major tests and one final exam.  Each major test and final exam 

included an essay portion that tested students’ abilities to analyze and write 

coherently about historical events.    

 

2.3 Perception of Participants 

In April and December 2004, participant surveys were administered to determine 

student and faculty attitudes toward the initiative and how those attitudes evolved over 

time.  Perspectives the survey explored include satisfaction of participants in terms of 

technology support, training, integration, functionality, interoperability, and utility.  

While this study used data from these two surveys, we narrowed down the scope of our 

study to analyze questions related to participants’ concerns for the initiative and 

participants’ perspectives of value the initiative brings to the institution.  Survey 

questions were formulated using four-point Likert-type format.  The survey also included 

a short introduction explaining its purpose.  A list of selected questions to measure 

agreement and concern level (18 items for students, and 16 items for faculty) is presented 

in Table 2 and Table 3.  In addition, demographic information such as gender and college 

major was collected, but it was not analyzed in this study. 
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Table 2.  Items form survey questions to measure students’ level of agreement and 
concern. 
 

Abbreviation Items: Student’s Level of Agreement and Concern 

 a.  Agreement: 
Please read each of the following items below and indicate how 
strongly you agree or disagree with them. 
(Strongly Disagree=1, Disagree=2, Agree=3, Strongly Agree =4) 

Q01-Effect 1.  The integration of wireless technology will have a positive effect on the 
quality of my education. 

Q02-Profession 2.  The integration of wireless technology will help me prepare for the 
world of work in my profession. 

Q03-Homework 3.  The integration of wireless technology will have a positive effect on my 
ability to complete homework and assignments. 

Q04-Mission 4.  Wireless mobile computing is particularly appropriate at DSU because 
of our institutional mission. 

Q05-Leading Edge 5.  Wireless mobile computing at DSU will help us continue to show that 
we are a university on the leading edge of using technology for teaching 
and learning. 

Q06-Input 6.  DSU students have an opportunity to provide input about incorporating 
Tablet computers and wireless networks. 

Q07-Fee $275 7.  The $275 per semester charge is reasonable because it provides access to 
a state of the art, mobile computer. 

Q08-Attraction 8.  The DSU Wireless mobile Computing Initiative is important for 
attracting other high quality students to campus. 

Q09-Desktop 9.  I prefer using a desktop computer to a laptop or Tablet computer. 
 b.  Concern: 

When you think about DSU’s wireless—mobile computing, how much 
of a concern is:(Not a concern=1, Minor Concern=2,  
Concerned, but not worried=3, Major Concern, 4) 

Q10-Cost 10.  Cost 
Q11-Power 11.  Keeping it powered and running 
Q12-Operate 12.  Being able to operate it 
Q13-Getting 13.  Getting the Tablet when I arrive back on campus 
Q14-Teach 14.  My professors and instructors being able to teach with the Tablets 
Q15-Summer 15.  Being able to keep it over the summer 
Q16-Support 16.  Support and service 
Q17-Breaking 17.  Breaking it 
Q18-Application 18.  Running the applications that I like and use 
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Table 3.  Items form survey questions to measure faculty’s level of agreement and 
concern. 
 

Abbreviation Items: Faculty’s Level of Agreement and Concern 

 a.  Agreement: 
Please read each of the following items below and indicate how strongly 
you agree or disagree with them. 
(Strongly Disagree=1, Disagree=2, Agree=3, Strongly Agree=4) 

Q01-Effect 1. The integration of wireless technology is having a positive effect on the 
quality of students’ education. 

Q02-Profession 2.  The integration of wireless technology is helping prepare students for the 
world of work in their chosen professions. 

Q03-Homework 3. The integration of wireless technology is having a positive effect on 
students’ ability to complete homework and assignments 

Q04-Mission 4.  Wireless mobile computing is particularly appropriate at DSU because of 
our institutional mission. 

Q05-Leading Edge 5.  Wireless mobile computing at DSU is helping us continue to show that we 
are a university on the leading edge of using technology for teaching and 
learning. 

Q06-Attraction 6. The DSU Wireless mobile Computing Initiative is important for attracting 
high quality students to campus. 

Q07-Productivity 7.  Integrating wireless mobile computing is improving my professional 
productivity. 

Q08-Adapt 8.  The training I have received has helped me learn to effectively adapt the 
Tablet PC into my course(s). 

Q09-Desktop 9.  I prefer using a desktop computer to a laptop or Tablet computer. 
 

 b.  Concern: 
When you think about DSU’s wireless—mobile computing, how much of a 
concern is: (Not a concern=1, Minor Concern=2,  
Concerned, but not worried=3, Major Concern, 4) 

Q10-Transition 10.  Transitioning from a desktop to a Tablet personal computer 
Q11-Power 11.  Keeping it powered and running 
Q12-Operate 12.  Being able to operate 
Q13-Use 13.  Being able to effectively use the wireless technology in my course(s) 
Q14-Training 14.  Receiving the training I need to operate the Tablet computers 
Q15-Support 15.  Support and service 
Q16-Application 16.  Running the applications that I like and use 

 

 

3.  Results and Discussion 

In this section, a review of the characteristics of the course comparison groups is 

presented.  Followed by findings on the performance of each group of learners, and the 

perceptions of WMC participants with highlights on specific group differences. 
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3.1 Courses’ outcome data analysis 

As shown in Table 1, the comparison indicates that out of five courses Math-102 

was the only class that showed a significant positive difference in student assessments 

from pre to post WMC implementation (df= 89.7, t= 2.842, P= 0.006).  By looking at the 

means and standard deviations, we find that the class of the fall of 2004 had a larger 

exam score mean of 61.792 as compared to the class of fall 2003 with a mean of 52.405.  

We conclude that the Tablets PC’s and wireless technology had a positive effect on the 

learning outcomes of the students in the Math-102 class.  For the remaining four courses 

in the analysis the evaluation did not show any significant statistical difference between 

pre and post WMC implementation.  The comparison of the means (48.33 and 101.133) 

in HIST-152 indicates the class that used Tablet PCs exhibited higher test score, but 

again, there is no statistical evidence to prove that Tablet PCs had a positive impact on 

the overall learning outcomes in this particular class. Therefore, the null hypothesis-1 is 

not rejected and we conclude there is no statistical evidence to support the claim that 

Tablet integration alters student learning outcomes either positively or negatively in these 

four classes. 

 
 
Table 1.  A pre/post WMC comparison of student learning outcomes using a t-test of 
independent means procedure at the 0.05 level of significance. 
 

Courses n Mean SD df T p-value 
MATH-102 70, 36 52.405, 61.792 19.041, 14.365 89.7 2.842 0.006 
ENG-101 77, 65 83.642, 81.873 11.476, 10.523 139.0 1.174 0.242 
CIS-251 50, 54 77.328, 77.132 9.961, 9.518 100.5 0.102 0.919 
HIST-121 19, 37 77.763, 76.527 13.435, 10.702 30.0 0.348 0.730 
HIST-152 63, 84 48.333, 101.133 11.330, 12.001 137.5 0.245 0.807 
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3.2 Perception of Students and Data Analysis. 

When studying overall student perceptions towards attitudes about WMC as 

represented in survey data, we find that the student level of agreement and acceptance of 

tablets improved significantly from pre to post WMC implementation. Data presented in 

Table 4 shows that 10 out of 18 attitudinal items in the present study were positively 

perceived by students, while seven items out of 18 items did not statistically show any 

significant differences.  Only one item (Q07-Fee $275) related to the $275/month charges to 

lease a tablet showed a negative trend (means: 2.582 versus 2.551). 

 

Table 4.  A pre/post comparison of students’ level of WMC agreement and concern 
based on 18 survey items administered in spring 2004 and fall 2004 using a t-test of 
independent means tested at the 0.05 level of significance. 
   

Items N Mean SD df T p-value 
Q01-Effect 252 ,  283 2.976, 3.132 0.708 , 0.698 522.6 2.553 0.011 

Q02-Profession 253 , 280 2.949 , 3.139 0.019 , 0.717 525.3 3.06 0.002 

Q03-Homework 253 , 283 2.921 , 3.201 0.778 , 0.752 522.9 4.233 0.000 

Q04-Mission 253 , 282 3.099 , 3.351 0.914 , 0.654 451.3 3.634 0.000 

Q05-Leading Edge 253 , 282 3.138 , 3.355 0.896 , 0.649 455.0 3.166 0.002 

Q06-Input 253 , 280 2.719 , 3.025 0.784 , 0.669 497.8 4.814 0.000 

Q07-Fee $275 253 , 281 2.581, 2.551 1.061 , 0.821 473.1 2.053 0.041 

Q08-Attraction 253 , 279 2.787 , 2.932 0.874 , 0.744 497.2 2.055 0.040 

Q09-Desktop 253 , 279 2.680, 2.208 0.902 , 0.865 519.8 6.146 0.000 

Q10-Cost 253 , 283 2.937, 2.809 0.936 , 0.837 508.7 1.655 0.099 

Q11-Power 253 , 283 2.458 , 2.597 1.033 , 0.923 508.5 1.632 0.103 

Q12-Operate 253 , 282 1.972 , 1.887 1.277 , 1.002 477.0 0.858 0.391 

Q13-Getting 252 , 280 2.226 , 2.421 1.026 , 1.124 529.9 2.095 0.037 

Q14-Teach 253 , 282 2.206 , 2.323 0.997 , 1.033 528.8 1.324 0.187 

Q15-Summer 252 , 282 2.413 , 2.723 1.148 , 1.179 528.0 3.082 0.002 

Q16-Support 250 , 282 2.468 , 2.567 1.080 , 1.062 520.3 1.068 0.286 

Q17-Breaking 252 , 283 2.421 , 2.406 1.128 , 1.025 510.2 0.152 0.879 

Q18-Application 252 , 282 2.385 , 2.394 1.093 , 1.099 526.0 0.092 0.921 
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3.3 Perception of Faculty and Data Analysis. 

Overall, perceptions of faculty in WMC post adoption did not statistically change 

from pre- implementation stages.   The data in Table 5 shows that there was no statistical 

difference in 14 of 16 survey items.  However, two major differences related to items 

Q01-Effect and Q08-Adapt call attention to themselves.  Prior to the implementation of 

WMC, instructors’ expectations concerning the level of positive effect tablets would 

bring to the quality of education were relatively higher than at post implementation 

(means: 3.231 versus 2.944).   And, at post implementation instructors felt a lower level 

of satisfaction with the training they had received to help them integrate wireless mobile 

technology into their courses (means: 3.500 versus 2.780).   

 
Table 5.  Comparison of faculty’s level of WCM agreement and concern based on 18 
survey items administered in spring 2004 and fall 2004 using at-test of independent 
means tested at the 0.05 level of significance. 
    

Questions n Mean SD df T p-value 
Q01-Effect 52 , 54 3.231 , 2.944 0.614 , 0.614 104.0 2.375 0.019 

Q02-Profession 52 , 53 3.231 , 2.981 0.614 , 0.720 101.0 1.912 0.059 

Q03-Homework 52 , 52 3.396 , 2.942 0.603 , 0.777 96.0 1.128 0.262 

Q04-Mission 52 , 52 3.654 , 3.519 0.480 , 0.505 101.8 1.393 0.167 

Q05-Leading Edge 52 , 54 3.481 , 3.352 0.671 , 0.756 103.3 0.929 0.355 

Q06-Attraction 52 , 53 3.115 , 3.019 0.832 , 0.693 99.1 0.645 0.520 

Q07-Productivity 52 , 53 2.865 ,  2.623 0.864 , 1.023 100.8 1.314 0.192 

Q08-Adapt 52 ,  50 3.500 , 2.780 0.672 , 0.708 99.1 0.264 0.000 

Q09-Desktop 52 , 53 2.232 , 2.151 0.899 , 0.864 102.6 0.646 0.644 

Q10-Transition 52 , 53 1.981 , 1.736 1.038 , 0.812 96.5 1.345 0.182 

Q11-Power 52 , 53 2.058 , 1.755 0.938 , 0.731 96.4 1.844 0.068 

Q12-Operate 52 , 52 1.519 , 1.423 0.804 , 0.696 99.9 0.652 0.516 

Q13-Use 52 , 53 2.019 , 2.245 0.980 , 0.998 103.0 1.171 0.244 

Q14-Training 52 , 53 1.596 , 1.717 1.015 , 0.841 98.9 0.664 0.508 

Q15-Support 52 , 53 2.269 , 2.321 1.223 , 1.327 102.6 0.207 0.836 

Q16-Application 52 , 53 1.962 , 2.094 1.028 , 1.131 102.4 0.630 0.530 
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4.  Conclusions 

The purpose of the study was to explore the relationship between student 

performance, perception of participants, and wireless, mobile computing with the highly 

functional Tablet PC.   When we isolated and analyzed possible factors affecting learning 

outcomes, we found no compelling evidence to suggest WMC improves students’ 

performance on course assessments.  Conversely, the findings in this study suggest that 

wireless mobile computing technology did not negatively affect learning outcomes.  This 

is significant because the introduction of technology into an educational system often 

results in a “performance dip” (Hall, George & Rutherford, 1986).  That phenomena was 

not noted here.   In general, student participants have a positive attitude toward the 

adaptation of this technology, while faculty were more reluctant to adapt to WMC.   

Primary issues to address related to faculty perceptions include access to, timing and 

frequency of instructor training on the Tablet, and, creating an active curriculum to 

address the distraction Tablets bring when they are wide area networked.  If systems were 

effectively designed to overcome distraction, and if instructors achieved desired level of 

training, the positive impact on course performance could be greater. 

While the evaluation was worthwhile, limited evidence of impact of Tablet PCs 

and wireless technology warrants a continuing study to further clarify its effect on 

learning outcomes.  The issues of minimizing student distraction, usability of Tablet 

features, techniques to incorporate technology in course design, tablet customization, 

among others, are also worthy of future investigation.  In the meantime, it appears that 

Tablet PCs and wireless, mobile computing shows promise as student engagement tools, 

but may not consistently show improvement in student learning outcomes.   
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5.  Limitations and Possible Future Research 

This study attempted to shed some light on the impact of wireless mobile 

computing on student performance in university courses.  Related to this study, some 

limitations are worth noting.   

• The study evaluated outcomes of only five courses whereas the inclusion of as 

many courses as possible is desirable.  In the future, a progressive evaluation of 

all courses utilizing tablets is desirable to help segregate courses that are more 

suitable to this technology than others. 

• The survey questions were designed to assess certain items independently, the list 

of items was not exhaustive.  Indeed, future studies may design survey 

instruments that group certain attributes together to assess specific indicators of 

program success such as confidence level of participant with technology (self-

efficacy), system usability, effectiveness of technical support, etc.   

• Potential research can also include impact of tablets and wireless technology on 

sub-population such as gender, age, and gifted and/or students with special needs. 

• Another study that needs ultimate attention is the tablet customization based on 

learners needs.  For example, a student taking accounting class needs accounting 

software whereas a student taking a computer programming course needs 

programming applications.   



Hategekimana, Hawkes, El-Gayar & Christoph                     Page 21 of 22 

References: 

1. Benbunan-Fich, R. & Hiltz, S.R. (1999).  Impacts of Asynchronous Learning 

Networks on Individual and Group Problem Solving: A Field Experiment. Group 

Decision and Negotiation, 8, 409-426 

2. Berque, D., Bonebright, T., & Whitesell, M.  (2004). Using Pen-Based Computers 

Across the Computer Science Curriculum.  Proceedings of the 35th SIGCSE 

Technology Symposium on Computer Science Education, Norfolk, Virginia, 61-65 

3. Chambers, D.  & Fernandez, A.  (2004).  The Quality Of Learning.  Quality Progress, 

37(3), 50-56 

4. Cox, J.  & Rogers, J.  (2005).  Tablet PCs: Are They the Next Technopedagogical 

Fad? Journal of College Science Teaching, 34(6), 7 

5. DiGiorgio, A.  (2003).  Florida School Participates in Tablet PC Pilot Program.  

T.H.E Journal, 31(4), 10 

6. Eduards, S., & Barnette, D (2004).  Experiences Using Tablet PCs in a Programming 

Laboratory.  Proceedings of the 35th SIGCSE Technology Symposium on Computer 

Science Education, Norfolk, Virginia, 160-165 

7. Hall, G.E., George, A.A., & Rutherford, W.L., (1986).   Measuring the Stage of 

Concern about the Innovation.   Southwest Educational Development laboratory.   

Austin, TX. 

8. Hareton, K., (2003).  Evaluating the Effectiveness of e-learning.  Computing Science 

Education, 13(2), 123-136 

9. Hawkes, M.  & Cambre.  (2001).  Education technology: Identifying the effects.  

Principal Leadership, 1(9), 48-51 



Hategekimana, Hawkes, El-Gayar & Christoph                     Page 22 of 22 

10. Hawkes, M.  & Cambre.  (2000).  The Cost Factor: When is Interactive Distance 

Education Technology Justifiable? Technology Horizons in Education Journal,  

28(1), 26-32  

11. Mt.  Adams School District (2004).  Technological Plan 2004-2007.  White Swan, 

WA 

12. Pietraszewski, B., & Smith, M.  (2004).  Enabling the roving reference librarian: 

wireless access with tablet PCd.  Reference Services Review, 32(3), 249-255  

13. Roach, R.  (2004).  Tablet PCs Getting Campus Tryouts: Mobile computing device 

said to launch new era in personal computing.  Black Issues in Higher, 21(10), 36 


