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This study seeks to determine if participants in an online professional development and 

certification program can predict the learning value of individual distance education 

tools.  The Texas Center for Educational Technology (TCET) funded by the Texas 

Telecommunications Infrastructure Fund (TIF) designed the Technology Applications 

Certification Program (TACP).  In the TACP, students are offered four graduate level 

classes which, when combined, meet the standards for the State Board for Educator 

Certification (SBEC) Technology Applications certification. The four courses that 

comprise the TACP are Computers in Education, Introduction to the Internet, Multimedia 

in Technology Applications, and Introduction to Video Technologies.  The first course 

started in January of 2002 with approximately 706 participants in 40 cohorts across the 

state of Texas.  The TACP combines two different worlds of technology training.  Half of 

the coursework was completed through asynchronous content and discussions, while the 

remaining classes were hands-on classes in local district computer labs.  These face-to-

face meetings enabled learners to get hands-on training with direct assistance.  Between 

the online and face-to-face segments, a variety of learning tools were introduced to the 

participants.  Participants were surveyed through the online Snapshot Survey in January 

and again in September.  



 

 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPROVED: 
 
Dr. Cathleen Norris, Major Professor 
Dr. Gerald Knezek, Committee Member 
Dr. Elliot Soloway, Committee Member 
Dr. Jon Young, Chair of the Department of Technology and 

Cognition  
Dr. Jean Keller, Dean of the College of Education 
Dr. C. Neal Tate, Dean of the Robert B. Toulouse School 

of  Graduate Studies 

PARTICIPANT’S PERCEPTION OF ONLINE STAFF  

DEVELOPMENT AND LEARNING TOOLS 

Jennifer Smolka, B.S., M.S. 

Dissertation Prepared for the Degree of 
 

EDUCATIONAL COMPUTING 

UNIVERSITY OF NORTH TEXAS 
 

May, 2003 



 ii

Copyright 2003 
 

by 
 

Jennifer Smolka



 iii

ACKNOWLEDGMENTS 

As this part of my life comes to an end, there are certain people who must be 

acknowledged for their part in my education.  To my parents, Arline Ragland and Chuck 

Ragland, for instilling in me early the importance of education and always encouraging 

my love for it.  To my sister, Debbie Fowler, for being the kind of big sister that I could 

look up to and strive to meet the highest of academic standards.  To Dr. Cathleen Norris, 

for being my mentor, my advisor and a role model for women in the field of educational 

technology.  To Dr. Elliot Soloway, Dr. Gerald Knezek, Dr. Jim Poirot and Dr. Jon 

Young, for giving me opportunities to learn and work in the field of educational 

technology.  To the rest of the faculty of the Educational Computing program, Dr. Mark 

Mortensen, Dr. Terry Holcomb and Dr. Demetria Ennis-Cole, for providing valuable 

learning experiences. To many friends at the University of North Texas who made this 

journey a true enjoyment.   

None of this could have been accomplished without the support of my beloved 

family.  To my husband Kevin and my sons William, Mark and Luke, thank you for 

lifting me to reach my dreams.   



 

 1

TABLE OF CONTENTS 

 
Acknowledgments.............................................................................................................. iii 

Table of Contents................................................................................................................ 1 

List of tables........................................................................................................................ 4 

List of Illustrations.............................................................................................................. 6 

Chapter One ........................................................................................................................ 7 

Introduction..................................................................................................................... 7 

Statement of the Problem............................................................................................ 9 

Purpose of the Study ................................................................................................... 9 

Research Questions................................................................................................... 10 

Significance of the Study .......................................................................................... 11 

Definition of Terms................................................................................................... 11 

Chapter Two...................................................................................................................... 13 

Review of the Literature ............................................................................................... 13 

Introduction............................................................................................................... 13 

Learning Styles in a Distance Learning Environment .............................................. 14 

Mass Customization and Personalized Learning ...................................................... 17 

Summary ................................................................................................................... 23 

Chapter Three.................................................................................................................... 24 

Methodology................................................................................................................. 24 

Research Participants ................................................................................................ 24 



 

 2

Instrumentation ......................................................................................................... 26 

Research Design and Data Analysis ......................................................................... 28 

Summary ................................................................................................................... 29 

Chapter Four ..................................................................................................................... 30 

Data analysis ................................................................................................................. 30 

Description of Subjects ............................................................................................. 30 

Characteristics of the sample .................................................................................... 32 

Testing of Hypothesis 1 ............................................................................................ 37 

Hypothesis I: Summary............................................................................................. 45 

Factor analysis of the TACP tools ............................................................................ 45 

Hypothesis 2: Testing & Summary........................................................................... 50 

Hypothesis 3: Testing ............................................................................................... 52 

Hypothesis 3: Summary............................................................................................ 57 

Hypothesis 4: Testing ............................................................................................... 57 

Hypothesis 4:  Summary........................................................................................... 66 

Additional Findings .................................................................................................. 66 

Chapter Five...................................................................................................................... 69 

Discussions, Conclusions and Recommendations ........................................................ 69 

Impact of Tool Predictability .................................................................................... 70 

Impact of predictability across demographic groups ................................................ 73 

Impact of self-efficacy and predictability ................................................................. 73 

Impact of correlation between beliefs about distance  learning and value of learning 

tools........................................................................................................................... 75 



 

 3

Impact of the types of tools preferred ....................................................................... 75 

Areas for further research ......................................................................................... 77 

Conclusion ................................................................................................................ 79 

Appendix........................................................................................................................... 80 

References....................................................................................................................... 108 



 

 4

LIST OF TABLES 

Table                Page 

1.   Demographic frequencies of age, gender, and degree status ..................................34 

2.   Teaching field demographic frequencies of years in education, current  

position, teaching assignment and grade level assignment.....................................35 

3.   New variable computation for pre-post TACP tools ..............................................38 

4.   Computation of the absolute value of change of TACP tools ................................39 

5.   Computation of the variable representing the ability of participants to  

predict the value of learning for the TACP tools....................................................39 

6.   Frequency and distribution for the variable total_ch ..............................................41 

7.   Paired samples t-test between the pre and post tests for each of the 

 fifteen TACP tools .................................................................................................43 

8.   Original rotated component matrix for the factor analysis of the fifteen  

TACP tools..............................................................................................................46 

9.   Break down of the 5 factors and each set of component TACP tools ....................47 

10.   Computation of the new TACP factor variables for pre and post tests ..................48 

11.   Paired samples t-test comparing the means of the TACP factored components 

between the pre-test and the post-test .....................................................................49 

12.   Correlations between the change of the 5 TACP factors and age, gender, and years 

in education.............................................................................................................51 

13.   Correlations between pre-test TACP factors and the TPSA self-efficacy scales and 

subscales .................................................................................................................53 

14.   Correlations between post-test TACP factors and TPSA self-efficacy scales and 



 

 5

subscales .................................................................................................................54 

15.   Correlations between the change of pre/post of the TACP factors and the TPSA 

self-efficacy scales and subscales ...........................................................................55 

16.   Frequencies for the belief of future participation in district online professional 

development............................................................................................................58 

17.   Paired samples t-test between pre- and post-test belief of future participation in 

district online professional development ................................................................58 

18.   Correlations between beliefs about future online staff development and the TACP 

factor components...................................................................................................59 

19.   Correlations between online staff development participating and self-efficacy.....60 

20.   Computation of the TAT overall variable for distance learning.............................61 

21.   Correlation between the TAT distance learning and the future professional 

development............................................................................................................61 

22.   Correlations between the TAT distance learning and each of the TACP tool  

factors......................................................................................................................62 

23.   Correlations between the TAT distance learning and the self-efficacy measures ..63 

24. Correlations between the pre-test TACP tool factors and the pre-test stage of 

adoption...................................................................................................................64 

25.   Correlation between the post-test TACP tool factors and the post-test stage of 

adoption...................................................................................................................64 

26.   Pearson correlations between the pre-test/post-test change of TACP tool factors and 

the participants pre-test/post-test change of stage of adoption ...............................65 

 27. Rankings of the learning tools of the TACP...........................................................67 



 

 6

LIST OF ILLUSTRATIONS  

 
1.  Frequencies of the years that teachers of the TACP have had in education ...............37 
 
2.  A normal distribution for a random sampling of the variable total_ch with a mean of 
30, range from 0 to 60 and a standard deviation of 4.17 .................................................40 
 
3.  Frequency graph for the matched pre-post variable tool_ch ......................................42 
 
4.  Overlay of the normally distributed range with the actual distribution of tool_ch.....42 



 

 7

 

CHAPTER ONE 

INTRODUCTION 

 For years, experts have said that each individual acquires information in a 

different way (Kolb, 1985; Birkey & Rodman, 1995; Keefe, 1979). There are many 

different types of learning or personality inventories that can help a learner determine 

which methods of instruction will best suit his or her learning styles (Overall, 2001):   

• Canfield Learning Styles Inventory 
• Costa and McRae’s NEO Personality Inventory (NEO PI) 
• Curry’s Model of Learning Style Components and Effects 
• Dunn and Dunn  
• Felder-Silverman Learning Style Model 
• Gardner’s Multiple Intelligences 
• Gregorc Mind Styles 
• Grasha and Riechman Student Learning Styles (GRSLS) 
• Herrman Brain Dominance  
• Jung’s Theory of Psychological Types 
• Knowledge Management 
• Kolb’s Model of Experiential Learning 
• Levine’s Neurodevelopmental Profiles 
• McCarthy’s 4MAT System 
• Modalities or Sensory Preferences 
• RJ Ridings Dimensions 

  

 Learning style is defined as “the characteristic cognitive, affective, and 

psychological factors that serve as relatively stable indicators of how learners perceive, 

interact with and respond to the learning environment” (Keefe (1979) in Overall, 2001. 

p.1).  Traditionally, learning environments were situations where the learner and the 

teacher are in the same place at the same time.  However, in recent years the infusion of 
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the Internet into our educational system has revolutionized the learning environment.                    

Researchers have been investigating how these learning styles affect the online learning 

experience (Guawardena & Boverie, 1993; Campbell Coggins, 1988; Ehrman 1990, Gee 

1990; Soles & Moller 2001; Shih, et al, 1998; Abromitis, 2001).   

 One of the ways in which the Internet can cater toward individual learning styles 

is through mass customization and personalized learning.  “Mass customization will 

enable students to use information, delivery and service technologies to create their own 

learning environment and to enable instructors to individualize instruction” (Hassett, et al 

1997, p. 200).  Personalized learning is “where learners can be uniquely identified, 

content can be specifically measured, and progress can be individually monitored 

supported and assessed” (Martinez & Bunderson, 2000, ¶1).  Online developers must 

design multiple ways to provide instruction and environments so that all learners will 

want to learn on the World Wide Web and continue to have opportunities for success 

(Martinez & Bunderson, 2000). 

 Once multiple learning paths are developed, instructional designers must decide 

whether to force learning or allow for learner choice.  One design structure forces the 

students to use a learning path automatically selected through learning style inventories 

or surveys.  Another option gives the learner a menu of tools and options to learn the 

same content.  The choice of which learning path to travel is theirs.  The disadvantage of 

forcing the path is that learners are not given the opportunity to strengthen other learning 

styles.  Conversely, giving the options assumes that learners know enough about 

themselves to successfully choose the most effective path.   
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 If we could determine that adult learners have the knowledge of how they learn 

best and are able to choose the tools that have the most impact on their learning, then we 

can offer multitudes of opportunities and tools that allow the learners to design their own 

learning path. 

Statement of the Problem 

 This study seeks to determine if participants in an online professional 

development and certification program can predict the learning value of individual 

distance education tools.  

Purpose of the Study  

 The purpose of this study is to determine if adults have enough knowledge of their 

learning preferences to predetermine the value and impact of specific tools on their 

distance learning experience.  The Texas Center for Educational Technology (TCET) in 

conjunction with Voyager University, Inc (VU) and funded by the Texas 

Telecommunications Infrastructure Fund (TIF) began the Technology Applications 

Certification Program (TACP).  The TACP offers four graduate level classes which, 

when combined, meet the standards for the Texas State Board for Educator Certification 

(SBEC) Technology Applications certification. The four courses that comprise the TACP 

are Computers in Education, Introduction to the Internet, Multimedia in Technology 

Applications, and Introduction to Video Technologies.  The first course started in January 

of 2002 with approximately 706 participants in 40 cohorts across the state of Texas.   

 The TACP combined the best of both worlds of technology training.  Half of the 

coursework was completed through asynchronous content and discussions, while the 

remaining classes were hands-on classes in local district computer labs.  These face-to-
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face meetings enabled learners to get hands-on training with direct assistance.  Between 

the online and face-to-face segments, a variety of learning tools were provided to the 

participants: 

• Textbook Readings 

• Hands-on practice 

• Video Modules 

• PowerPoint Presentations 

• Asynchronous Discussion Boards 

• Web-Based Tutorials  

 
TACP participants were not given any surveys or inventories about their learning styles 

and were expected to complete all materials using all of the tools.   Learners were not 

given the option of completing only the activities that aided in their own learning of the 

skills and knowledge for the Technology Applications Certification Program.   

Research Questions 

1. Do participants perceive the value of learning tools to be the same as the actual 

value that they place after they experience the tools? 

2. Are there certain demographic groups that can better predict the value of the 

online learning tools?   

3. Does technology self-efficacy, or the belief in one’s own ability to achieve, affect 

the value of the learning tools? 

4. Do feelings and beliefs about distance learning correlate with the value of the 

TACP learning tools? 
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Significance of the Study 

This study will be significant to the online learning community for several reasons: 

1. This study will provide information on the perceived value of specific learning 

tools in a distance learning program. 

2. This study will provide information on the actual value of specific learning tools 

in distance learning. 

3. This study will provide information on how well adult participants in a distance 

learning program can identify which tools will have the greatest impact on their 

learning.  If participants are not able to significantly determine this information, 

course designers will need to screen participants for learning preferences and then 

offer the matching tools.  However, if the participants can successfully predict 

which tools will most positively affect their learning experience, course designers 

can provide a buffet of tools and opportunities to allow adult learners to create 

their own pathway of learning. 

4. This study will also provide information about which types of students have been 

more successful in pre-determining the value of their learning tools.  Segmented 

populations include:  gender, age, teaching experience, and self-reported stage of 

adoption. 

Definition of Terms 

Mass Customization: “An adaptive learning system that enables students to use 

information, delivery and service technologies to create their own learning environment 

and to enable instructors to individualize instruction” also known as Personalized 

Learning (Hassett, et al 1997; Martinez & Burdenson, 2000).   
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Distance Learning, Online Learning, Distance Education:  Educational settings 

where the teacher and student are separated by time and distance and where technologies 

are used to mediate the learning. 

Tool:  A component of a learning program. 

Asynchronous: Learning that occurs independently of others with respect to time 

and place.  

Synchronous:  Learning that occurs dependent of others with respect to time. 

Face-to-Face:  Occurring when both the teacher and the student are in physical 

proximity of each other. 

Andragogy: The art and science of helping adults learn. (Blackmore, 1996) 
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CHAPTER TWO 

REVIEW OF THE LITERATURE 

Introduction 

 In the forward to Power of The Internet for Learning: Moving from Promise to 

Practice, the report of the Web-Based Education Commission, Senator Bob Kerrey and 

Representative Johnny Isakson state, “For education, the Internet is making it possible for 

more individuals than ever to access knowledge and to learn in new and different ways. 

At the dawn of the 21st Century, the education landscape is changing” (2000, p. 1).  The 

report also specifically addresses online professional development: “The training teachers 

do receive is usually too little, too basic and too generic to help them develop real facility 

in teaching with technology” (Web-Based Education Commission, 2000, p. 41).  In 

addition, the National Center for Education Statistics surveyed teachers about barriers to 

their use of computers and the Internet in the classroom (Web-Based Education 

Commission, 2000).  Eighty-two percent of the teachers surveyed stated that time was the 

primary factor for lack of training.  Mass customization and personalized learning can 

help significantly with “too little”, “too generic” and “too little time”. 

   Teachers have insufficient training because there is not enough time to provide 

adequate training.  When learning styles and distance learning are combined, the problem 

of too little time for technology training and staff development is addressed by efficiently 

using the time that is available (Diaz & Bontenbal, 2001).  While mass customization and 

personalized learning do not magically create more hours in the day, they optimize the 
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time that is spent learning so that learners feel more productive and use tools designed to 

make them learn more efficiently and effectively based on their individual learning 

preferences or styles.  This study of values of online learning tools combines the areas of 

learning styles in distance education; mass customization and personalized learning.  

Furthermore, in discussing whether the online learning tools meet the participants’ initial 

value perceptions, self-efficacy must be considered when comparing pre and post values. 

Although the amount of literature on the technical advances of the merging of learning 

styles, distance education, mass customization and personalized learning is growing, 

there are few studies that directly relate to the new wave of online learning. 

Learning Styles in a Distance Learning Environment 

 “For many years, educators have noticed that some students prefer certain 

methods of learning over others.” (Diaz & Bontenbal, 2001)  This preference means 

instructional designers “should provide experiences that should be tailor-made, if not for 

individual students, at least for different types of students.” (MacKinnon, 1978)  It has 

also been shown that adjusting teaching materials to meet the needs of a variety of 

learning styles benefits all students. (Agogino & Shi, 1995; Kramer-Koehlerk, Tooney, & 

Beke, 1995, Blackmore, 1996)  “As the traditional mindset broadens from a four-walled 

learning environment to an online distance-learning environment, a different teaching-

learning process is often encountered.” (Soles & Moller, 2001) 

 As researchers have studied the interaction between learning styles and distance 

education, the results have not been consistent.  In Diaz & Bontenbal (2001), a study is 

described where the participants exhibited significantly different types of learning styles 

than in a comparable traditional classroom.  While the two groups differed significantly 
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on the GRSLS Independent and Dependent learning styles, there was still a broad range 

of learning styles in each type of classroom.   This distribution describes the highly 

diverse nature of online students as noted by other researchers (Thompson, 1998).  The 

belief among researchers is that certain learning styles will be drawn to online courses 

and find greater success in these courses.  However, in Gunawardena & Boverie (1993), 

they found that learning styles did not seem to differ between various with methods of 

teaching.  Shih, et. al (1998) also found “different types of students using different 

learning strategies and patterns of learning with different learning styles can learn equally 

well in Web-based courses” (p. 363).  But equally interesting was that while many 

different learning strategies succeeded, those who successfully used any of the learning 

strategies had significant gains in student achievement.  It is not the type of learner that 

determines whether they are successful.  It is if they know what to do with their 

individual learning style. 

 Utilizing the knowledge of different learning styles and distance learning is 

important to several groups of people:  students, instructors and designers.  Students need 

to be mindful of their own learning styles as they choose to learn through distance 

education (Abromitis, 2001).  Instructors of each course should be aware of individual 

students learning style in order to best guide them on their learning journey (Abromitis, 

Diaz & Bontenbal, 2001).  And finally, as designers and instructors develop the 

curriculum, they should be aware of learning styles in general and create materials and 

activities that will be appropriate (Diaz & Bontenbal; Gee, 1990; Gunawardena & 

Boverie, 1993; Abromitis; Soles & Moller, 2001). 
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   Once courses are designed and set for enrollment, there will be learners to enroll 

who are experienced in learning online.  However, with every course taught online, there 

will be some who have never participated in an online course.  Some researchers believe 

that  “students should be assessed to determine their learning style before enrolling in 

distance education courses.  Students should be provided the best opportunity for learning 

possible, and that begins with addressing how they best learn” (Abromitis, 2001).  Many 

institutions provide surveys to determine if online learning is a right choice for the 

particular student.  They include items about learning styles, computer availability, and 

family resources -- items that affect adult learning based on learning preferences and 

lifestyle considerations. 

 Once a learner has made the choice to learn online, it can be extremely beneficial 

to the instructor to know individual learning styles.  (Abromitis, 2001; Diaz & Bontenbal, 

2001)   By using surveys, questionnaires, and inventories, an instructor can discover a 

wealth of information with respect to student learning preferences and other 

characteristics (Diaz & Bontenbal, 2001).  “Armed with learning style data, instructors 

can more efficiently allocate instructional time to various learning activities” (Diaz & 

Bontenbal, 2001, 3.1 Learning Style, ¶4).  This efficient use of time addresses that 

problem of “too little time” for technology training and staff development. 

 Many researchers believe that the knowledge of learning styles should be an 

integral part of the design process.  “Considering the unique effects that different learning 

environments, different media applications, and different conditions of instruction have 

on learner perception and behavior may be especially important when designing 

technology-based learning systems”  (Gee, 1990, p. 4).  If an online instructor or course 
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designer is aware of the different learning styles during this design time, they can plan 

activities and experiences that meet the needs of the different learning styles. “Instructors 

could also design class activities that creatively mismatch learning preferences, thereby 

helping students develop weaker or underused learning styles”  (Diaz & Bontenbal, 2001, 

3.1 Learning Style, ¶3). 

 Designing for the Internet gives course developers a myriad of delivery 

methods to support the variety of learning styles of the students that will be enrolled in 

the course.  (Soles & Moller, 2001)  In addition, a technology enhanced delivery can 

provide more creative and effective ways of handling multiple learning preferences at the 

same time.  Furthermore, “when trying to accommodate a variety of learning styles [ages, 

backgrounds, interests and educational levels] in the instructional design, it is always best 

to design alternative activities to reach the same objective and give the students an option 

of selecting from these alternative activities those which best meet their preferred 

learning style" (Sanchez and Gunawardena, 1998, p. 47).  In order “to take full advantage 

of this potential for educational customization in the planning stages for distance 

learning, teachers and instructional designers should recognize the different learning 

styles of the target audience and plan for these differences by providing flexible course 

designs” (Soles & Moller, 2001, ¶2 ). 

Mass Customization and Personalized Learning 

 Flexible course design and educational customization have the power to quickly 

change the way we implement online staff development.  Don Tapscott in his book The 

Digital Economy explains how the networks of today make it possible to bring the 

customization to the level of the individual (Tapscott, 1997 in Soles & Moller, 2001).  
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“Significant opportunities result from technology's potential for creating ‘customized’ 

educational programming tailored to meet an individual student’s learning preferences 

and strengths. Conversely, the challenge is to identify what those learning preferences 

and strengths are for a given learner and utilize instructional designs which maximize a 

learner’s potential” (Solis & Moller, 2001, Conclusion, ¶2). 

 Even though there are years of research (back to Gagne in 1967) recognizing 

individual learning differences, a majority of online learning has “continued to treat 

learners as a homogeneous audience with a ‘one-size-fits-all’ approach” (Martinez, 2001, 

Historical Review, ¶6).  In her study, Martinez concluded, “learners learned less 

successfully in the unmatched environments that conflicted with their learning 

orientation” (2001, Conclusion, ¶3). The fundamental theory behind personalized 

learning and mass customization is that the learning environment should not be designed 

merely to fit the average person.  Instead learning should be developed around particular 

aptitude patterns. (Martinez, 2001b) One suggestion Martinez makes is to support 

learners in the many different ways in which they want to and intend to learn.   

 Stilborn and Williams (1996) agree.  In their ISOC (Internet Society) presentation 

publication, they discuss the implications of designing an online environment for adult 

learners.  Developers should “provide more than one way for people to learn the 

material” (Personal learning styles, ¶6).  They also believe in helping learners to “be 

aware of their own learning styles and offer them ways to adapt materials to suit their 

learning styles” (Personal learning styles, ¶7). 

 “The Web offers the perfect technology and environment for personalized 

learning where learners can be uniquely identified, content can be specifically presented, 
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and progress can be individually monitored, supported, and assessed.” (Martinez & 

Bunderson, 2000, ¶1)  Web-based personalized learning, frequently powered by object 

architecture and adaptive technology, is the perfect technology to make group matching 

happen. “This is a personalization or adaptive learning approach (called mass 

customization) that identifies aggregate types or segmented populations” (Martinez & 

Bunderson, 2000, Part II, Section C, ¶1).  Learners have the ability to design their own 

path as they journey through the learning experience.  “When we design a course with 

only a universal type of learner in mind … we unintentionally set learners up for 

frustration and possible failure.” (Martinez & Bunderson, Conclusion, ¶1) 

 While the development of personalized and customized learning environments do 

take considerably more time to create than the ‘one-for-all’ models, “with practice, the 

matched solutions will be easier to design and less expensive (Martinez, 2001a, 

Conclusion, ¶3).”  The long-term promise of personalized learning offers better results 

through learner responsibility, increasingly higher goals and improved learning ability 

(Martinez).  

Self – Efficacy 

“Perceived self-efficacy is defined as people’s beliefs about their capabilities to 

produce designated levels of performance that exercise influence over events that affect 

their lives” (Bandura, 1994, ¶1).  The concept of self-efficacy is actually grounded in a 

larger framework called social cognitive theory (Bandura, 1986, 1997).  Self-efficacy has 

the potential to influence academic motivation, learning and achievement (Pajares, 1996; 

Schunk, 1995). “Self – efficacy is not a measure of skill; rather, it reflects what 
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individuals believe they can do with the skills they possess” (Eastin & LaRose, 2000, 

Introduction, ¶3).  

“Self-efficacy beliefs are strong determinants and predictors of the level of 

accomplishment that individuals attain” (Pajares, 1996, ¶ 5). A strong sense of self 

efficacy strengthens the likelihood of accomplishment.  People with a high sense of self-

efficacy look at a task as a challenge to be mastered. Their commitment and motivation is 

high (Bandura, 1994). High self-efficacy creates feelings of serenity in approaching 

difficult tasks and activities (Pajares, 1996).  “Those who feel efficacious for learning or 

performing a task participate more readily, work harder, persist longer when they 

encounter difficulties, and achieve at a higher level” (Schunk & Pajares, 2002, p.2) 

Individuals with a low sense of self-efficacy will shy away and perceive new 

tasks as a threat and their commitment and motivation is low (Bandura, 1994). If you 

expect less of yourself, you expend less effort” (Nahl, 1996). The feelings of threat 

combined with low commitment and low motivation fosters the belief that things are 

tougher than they really are.  These feelings and beliefs caused by low self-efficacy 

“foster stress, depression and a narrow vision of how best to solve a problem” (Pajares, 

1996, ¶5).  “Individuals with a weak sense of self-efficacy will be frustrated more easily 

by obstacles to their performance and will respond by lowering their perceptions of their 

capabilities” (Compeau & Higgins, 1995, p. 192). 

“People's beliefs in their efficacy are developed by four main sources of 

influence. They include mastery experiences, seeing people similar to oneself manage 

task demands successfully, social persuasion that one has the capabilities to succeed in 

given activities, and inferences from somatic and emotional states indicative of personal 
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strengths and vulnerabilities” (Bandura, 1994, ¶4).  By experiencing mastery in given 

situations, a belief in one’s ability to master again is built.  In addition, self-efficacy can 

be strengthened by vicarious experiences by social models (Bandura, 1994; Bandura, 

1997; Oliver& Shappiro, 1993; Schunk & Pajares, 2002).  The influence of the social 

models on one’s self-efficacy is strongly related to one’s perceived similarity to those in 

the model.  Seeing someone who is similar to oneself succeed strengthens the belief that 

they can also succeed.  A third way to influence self-efficacy is social persuasion models 

(Bandura, 1994; Bandura, 1997; Oliver& Shappiro, 1993; Schunk & Pajares, 2002).  

With verbal persuasion and positive reinforcement, one can be convinced that they do 

indeed possess the ability to accomplish the task at hand.  Finally, somatic and emotional 

states can internally affect how one perceives their abilities.  They can transfer their stress 

and tension to lower their beliefs in their abilities (Bandura, 1994; Schunk & Pajares, 

2002).  

Several studies have examined the connections between self-efficacy, computers, 

the Internet and distance learning.  A statistical relationship between computer use and 

self-efficacy was shown by Compeau and Higgins (1995).   In computer usage, self-

efficacy is the key for novices to tackle their difficulties and fears (Eastin & LaRose, 

2000). 

Once an individual achieves a positive self-efficacy with computer skills, they 

need to build the efficacy in relation to the Internet.   

“The Internet requires development of a further set of skills 
that, to the novice user, at least, may be daunting.  Internet 
self-efficacy may be distinguished from computer self-
efficacy as the belief that one can successfully perform a 
distinct set of behaviors required to establish, maintain and 
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utilize effectively the Internet over and above basic 
personal computer skills” (Eastin & LaRose, 2000. 
Introduction, ¶ 4). 

In the Eastin & LaRose study (2000), Internet uses, experience and outcome expectancies 

were positively correlated with Internet self-efficacy.  Of the three, the strongest predictor 

was experience which follows Bandura’s primary source of efficacy being mastery 

experiences. 

In an investigation of self-efficacy and performance in distance learning, Joo et al 

(2000) determined that one of the key components of success in computer based learning 

and distance learning is basic computer self-efficacy. 

 In using the Internet for learning, Nahl (1996) found “that those who have a less 

positive initial self-efficacy perception can be overwhelmed and end up dropping out … 

while those who have a more positive initial self-efficacy perception maintain this 

perception throughout the program, all the way to success” (¶ 10).  Those that found their 

way to success maintained positive self-efficacy during even the times of highest 

difficulty and uncertainty (Nahl).  

Since self-efficacy is a self-referent judgment concerning future functioning, it is 

an excellent predictor of behavior (Bandura, 1997; Pajares, 1996).  “The environment, 

personal factors, and behavior work together to help an individual make an efficacious 

judgment about whether he or she will be able to carry out a certain action in the future” 

(Henson, 1999, p.36). 

“Efficacy beliefs help determine how much effort people will expend on 

an activity, how long they will persevere when confronting obstacles, and 

how resilient they will prove in the face of adverse situations – the higher 
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the sense of efficacy, the greater the effort, persistence, and resilience. 

People engage in tasks in which they feel competent and confident and 

avoid those in which they do not” (Pajares, 1996, ¶ 5). 

Summary 

 Learning styles theory dictates that good education is built around the variety of 

ways the people process information.  It would be very difficult in a traditional face-to-

face classroom setting to address all of the styles of a particular learning theory for each 

objective.  However, the options available in the online classroom enable instructors and 

course designers to provide many different tools for the learning activity.  Each of the 

learning tools can address a different learning segment of the population.  In this 

personalized and customized learning experience, adults participating in online staff 

development would be able to choose the tools that best meet their learning needs.  

Unfortunately, this will only work if the learner is aware of their learning styles and can 

effectively choose the tools that will add the most value to the learning experience.  

Furthermore, self-efficacy can provide the foundation of which to make the necessary 

decisions regarding learning experiences. 
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CHAPTER THREE 

METHODOLOGY 

Research Participants 

 The population involved in this study was comprised of in-service teachers from 

across the state of Texas who were enrolled in the Technology Applications Certification 

Program in January of 2002.  The program typically delivered once course per semester 

for four semesters.  The entire population (n=706) were surveyed at the beginning of their 

coursework in CECS 5020: Computers and Education.   

 In January, all participants met with their cohort groups in a face to face meeting 

to explain the content, delivery and assignments.  Components of the course, including 

the variety of learning tools was described and examples shown. 

 During the next semester, across the state, teachers met as participants in the 

TACP program both online and in their local area.  Participants met together for seven of 

the 15 classes.  In between classes they used online learning tools in a virtual classroom: 

• Textbook Readings - Integrating Educational Technology into Teaching by M.D 

Robyler and Jack Edwards was used as the primary text for the course.  Students 

were required to read sections to on a weekly basis.   

• Hands-On Activities – Students were given instructions on how to use various 

software packages including, but not limited to, Microsoft Word, Excel and 

Access.  During their online time, they relied on the help documentation, video 

and instructions to complete these hands-on computer based tasks. 
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• ADAM Modules – Produced by the Texas Leadership Institute’s Web Library, an 

ADAM module contains a combination of video, audio, PowerPoint, and online 

resources.  The TACP program team designed content specifically for their 

courses as well as using modules from within the TLI Web Library. 

• Guest Speakers – During at least one live class, a guest speaker was brought into 

the course to explain that school district’s infrastructure. 

• Instruction from CFM – The CFM is a Clinical Faculty Member who is the 

district team leader acting as a Teaching Assistant for the Faculty of Record 

(FOR) for the University of North Texas.  During live classes, the CFM reviewed 

class materials.  The CFM also acted as the moderator of the online discussion 

boards. 

• Directed Website Visits – During each class, participants had to complete several 

different types of activities.  Often they were instructed to go to a website and 

complete specific tasks or readings. 

• Online Discussion Boards – Each of the online classes had a communication 

activity that brought the participants together on an online discussion board.  They 

were given a guiding question and asked to post and respond. 

• Projects – Participants delivered authentic projects based on integrating 

technology into their classroom and teaching. 

• Small Group Collaboration – In both live and online classes, participants were 

given opportunities to work together in pairs, triads or small groups to collaborate 

on the learning task. 
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• Assignment Rubrics – Assignment rubrics were given to all participants to help 

them develop and deliver their projects to a set standard.   

• Downloadable Audio Only Files – Frequently audio files were used as 

testimonials to introduce a topic within a class. 

• Awareness of Objectives – Each class listed the objectives at the beginning of the 

content. 

• Exam – There was objective based exam graded by the Faculty of Record with 

online portions graded by the system. 

In the summer of 2002, participants took the second of the four courses Introduction to 

the Internet.  At the halfway point in the beginning of the third semester, participants 

were surveyed again.  This study used data that already exists from the pre-test and 

corresponding post-test scores.   

 Participants in the TACP include teachers from urban and rural areas.  In addition, 

participants are from both wealthy and economically disadvantaged groups.  Both males 

and females participated.  The group also included teachers who were just entering their 

first year and well as teachers with 20 years of experience.  The broad range of 

demographic backgrounds should provide for a well-segmented population. 

Instrumentation 

 The instrument used with the TACP is the Snapshot Survey developed by Dr. 

Cathleen Norris and Dr. Elliot Soloway.  In addition, the Stages of Adoption by Dr. 

Rhonda Christensen and the TPSA by Dr. Margaret Ropp were utilized.  Instrumentation 

is included as Appendix A. 
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 The Snapshot Survey developed by Dr. Cathleen Norris and Dr. Elliot Soloway is 

an online instrument that “asks professional educators questions about three major issues:  

activities using technology, beliefs about technology, and needs in order to use 

technology” (Norris, Soloway, Knezek, Topp & Box, 2000).  One of the benefits is the 

ability of the Snapshot to be customized to an individual group in their technology 

decision making.  (Norris & Soloway, 2000).  For the TACP, questions to measure the 

effectiveness of the online learning environment were included. 

 The Stages of Adoption (Christensen, 1997, Christensen & Knezek, 1999, 

Knezek, Christensen, Miyashita, Ropp, 2000) is a quick self-reporting of an individual 

teacher’s stage of development in using and applying information technology.  Derived 

from Russell (1995), Christensen and Knezek “generalized the stage descriptions to make 

them appropriate for any informational technology” (Knezek, et al, 2000).  The purpose 

in using the Stages of Adoption was to see growth within individual teachers during the 

TACP program.  Internal consistency with the Stages of Adoption of Technology cannot 

be measured because it is a single item inventory.  However in August of 1999, using 

test-retest reliability, the Stages inventory receives a high rating of .91 (Knezek, et al, 

2000). 

 The Technology Proficiency Self - Assessment (TPSA) (Ropp, 1999) reflects the 

International Society of Technology in Education (ISTE) Standards domains of email, 

WWW, applications and integration.  The TPSA was originally designed as a measure of 

teaching and learning with computers.  However, because participants are asked to rate 

their own confidence in performance of a task, it is truly a measure of self-efficacy 

(Knezek et al, 2000).   
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Research Design and Data Analysis 

This study had a pre/post test design.  There was no control group.  The study compared 

each individual perception to the actual value of learning placed on the learning tools.  

The pre-test was issued the first week of class and the post-test was issued during the last 

at the beginning of the third semester of the program.  This was considered to be a half-

way point.  Between the two tests, participants had many opportunities to experience 

each of the learning tools they were evaluating. 

 The pre-test and post-test gave each participant 15 sets of perceived and actual 

value of tool ratings (tacp_toolx1 and tacp_toolx2).   A new variable was computed for 

each of the tools called change (tacp_toolxch).  This value was the difference between the 

pre-test score and the post-test score.  If a significant change could be determined, 

tacp_toolxch would show the direction of the change.  

 In order to look for the accuracy of perceptions, the direction of the change was 

not needed.  A new variable achngtoolx was calculated that was the absolute value of the 

difference between the pre-test score and the post-test score.  Next, all of the change 

variables were summed to create one variable (total_ch) per participant.  This represented 

the ability of the participant to predict the value of the set of online learning tools.  The 

greatest amount of change per variable was 4 and the lowest amount of change per 

variable was 0.  Therefore, total_ch would have a value between 0 and 60.  As the value 

of the variable total_ch decreased, it indicated the participant was better able to predict 

accurately the value of the learning tools.  Once the total_ch had been determined, its 

distribution and mean was evaluated to see if it meets the null hypothesis. A factor 
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analysis was performed to determine if the tools fell into component groups.  These 

factor groups were analyzed as well as the individual tools. 

 Prior to other statistical tests, Levine’s homogeneity of variance test was run on 

the segmented population to ensure that the distributions between subgroups were 

similar.  In addition, a Pearson’s correlation was used to determine whether the 

demographic values of gender, age, teaching experience or self-reported stage of 

adoption bore any effect on the participants’ ability to predict the value of online learning 

tools.   A T-test between the means of the segmented populations was also performed to 

determine any difference between the segmented populations. 

Summary 

 Before any statistical tests can be run on the pre-existing data from the TACP, 

new variables will need to be calculated to collapse subset scores.  After the new 

variables are collected, this study will evaluate distributions, means, and homogeneity of 

variance, and t-test scores.  The results will enable the researchers to determine if 

participants could accurately determine the value of online learning tools. 
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CHAPTER FOUR 

DATA ANALYSIS 

Data were gathered in January of 2002 and again in September of 2002 from 

participants in the Technology Application Certification Program funded through a Texas 

Telecommunications Fund (TIF) grant to the Texas Center for Educational Technology.  

The data were gathered for the general purpose of evaluation of the grant and also for 

building a research databank of teacher’s profiles on needs, beliefs and attitudes towards 

educational technology.  These data were analyzed to answer four research hypotheses: 

Hypothesis 1: Adult participants in online staff development perceive the value of 

individual learning tools to be the same as the actual value that they place after 

they experience the tools. 

Hypothesis 2:  The ability to accurately predict the value of learning tools will not 

differ across the demographic groups. 

Hypothesis 3: The ability to accurately predict the value of learning tools will 

differ in correlation with the participant’s technology skills self-efficacy. 

Hypothesis 4:  The feelings and beliefs about distance learning will correlate with 

the value of the TACP learning tools. 

Description of Subjects 

In January of 2002, 706 teachers started in the Technology Application 

Certification Program (TACP), an innovative staff development program that combined 

online and face-to-face delivery for state certification and graduate credit.  During the 
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initial face-to-face meeting, participants from across the state of Texas learned about 

what they would be doing during the four semester program.  They were introduced to 

the delivery platform and the learning tools they would be using.  After this introduction, 

they were asked to complete an online survey about their initial perceptions of 

technology in the classroom and distance learning.  Of the 706 participants, 360 (51%) 

completed the pre-test. 

During the spring semester, participants completed the first course Computers in 

Education.  This course prepares teachers to use integrated applications in their classroom 

as well as giving them a foundation of technology theory.  The second course, 

Introduction to the Internet, was completed in the summer of 2002.  This course taught 

about the use of the internet in the classroom through communication, inquiry and 

construction.   

Over the course of two semesters, the attrition rate for the program was 23%.  At 

the start of the third semester, 549 participants entered the third course, Introduction to 

Video Technology.  Several weeks into this course, we resurveyed the group.  Of the 

remaining original group, 296 (53%) completed the post-test.  One participant was 

consistently the outlier by extremes and the data points between like measures were 

conflicting.  It appeared that this participant would choose a set number of the lowest data 

point, a set number of mid points and a set number of high points.  This participant was 

removed from the data analysis. 

Pre and post tests were matched based on four items:  last four digits of social 

security number, campus, district and email.  After the matching was completed, there 

were 118 (21% of remaining participants) matched sets of data.  Independent sample t-
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tests were calculated between the smaller group of those with matching pre- and post-test 

scores and each of the larger unmatched pre- and post-test datasets.  Only one of the 

variables tested returned a statistically significant result - CFM led instruction on the 

post-test (p<.05).  And while this result is statistically significant, the sheer size of this 

group will push the results to a significant result.  When the effect size was calculated 

(see Appendix B), it did not reach the critical point of .30 (r = .11).  Therefore, it is 

believed that the matched set of data is representative of the larger sample size and can be 

used for analysis. 

The identifying information was stripped from the research data prior to data 

analysis.  The matching and data clean up was completed by the administrator of the 

survey at the University of Michigan. For data analysis, both the matched pre-post data 

set (n=118) and the unmatched post test of the original participants (n=295) were 

evaluated.  Upon receipt of the data sets, variables were renamed with meaningful 

abbreviations based on the question key provided by the data administrator at the 

University of Michigan.   

Characteristics of the sample 

The Snapshot Survey asked several demographic questions:  age, gender, years in 

education, degree status, current position, teaching assignment, and grade level 

assignment (see Table 1 and Table 2). The majority of the participants in the TACP 

program survey were females (81.9%).  The age of the participants ranged from 20-25 to 

61-65 with the median and mode being the age range of 41 – 45.  The mean of 5.2 also 

falls within this age range.  Considering that this is a joint graduate program and state 

certification program, it seems reasonable that 71.8% of the participants have not 
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completed a master’s degree.    However, of those surveyed 28.1% have completed a 

master’s degree and are continuing with their education. 
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Table 1 

Demographic frequencies of age, gender, and degree status 

Frequency Valid Percent
Gender Male 21 18.1%

Female 95 81.9%
Age 20 - 25 2 1.7%

26 – 30 6 5.1%
31 – 35 15 12.8%
36 – 40 13 11.1%
41 – 45 28 23.9%
46 – 50 20 17.1%
51 – 55 26 22.2%
56 - 60 5 4.3%
61 - 65 2 1.7%

Mean 5.2  (41 – 45) 
Median 5.0 (41 – 45) 

Mode 5.0 (41 – 45) 
Degree BA/BS 47 40.2%

BA/BS +15 37 31.6%
Masters 15 12.8%

Masters + 15 10 8.5%
Masters +30 8 6.8%

Mean 2.1 BA/BS +15
Median 2.0 BA/BS +15

Mode 1.0 BA/BS
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Table 2 

Teaching field demographic frequencies of years in education, current position, teaching 

assignment and grade level assignment 

Frequency Valid Percent
Current Position Teacher 83 70.3%

Campus 
Administrator

1 .8%

District Administrator 4 3.4%
Other 30 25.4%

Teaching  Assignment Elementary 18 17.8%
Language Arts 10 9.9%

Math 10 9.9%
Foreign Language 2 2.0%

Social Studies 4 4.0%
Computer Science 4 4.0%

Business 6 5.9%
PE/Health 1 1.0%

Art 3 3.0%
Special Education 4 4.0%

Special Assignment 1 1.0%
Technology 

Applications
38 37.6%

Grade Level Assignment Pre – K 2 1.8%
Elementary 37 32.5%

K – 8 9 7.9%
K – 12 6 5.3%

Middle School 23 20.2%
High School 36 31.6%

Post Secondary 1 .9%
Years in Education 1 to 5 years 22 19.0%

6 to 10 years 18 15.5%
11 to 15 years 29 25.0%
16 to 20 years 22 19.0%

more than 20 years 25 21.6%
Mean 3.08

Median 3.0
Mode 3.0
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Upon examining the demographics of the teaching experiences of the survey participants, 

70.3% were teachers with the remaining 29.7 percent spread across campus 

administrators, district administrators or other positions.   

 Of the teachers who responded to the survey, the majority of them were teachers 

of technology applications (37.6%).  This was logical since participants who complete the 

four courses in the program receive a soon-to-be-mandated Technology Applications 

certificate.  Other responses that were interesting include that the TACP program had 

special education, art, foreign language and PE/Health teachers working towards 

technology certification.  This led the researcher to wonder if these teachers are planning 

on integrating technology with their current field or if they are planning on changing 

teaching fields. 

The top two categories of grade level assignment were elementary (32.5%) and 

high school (31.6%) with middle school a not too distant third (20.2%).  Most of the 

technology integration and teaching are focused in Texas’s five high school technology 

application courses; it was exciting to see such a large portion of participants from 

elementary school.  If elementary students could be better prepared with a solid 

foundation in technology applications and integration, they would be able to progress 

farther at the secondary level. 

 The final demographic for teaching that was evaluated was years in education.  

The distribution of responses was close together giving an almost even representation 

(see Figure 1).  In comparing the age demographics, with a mean, median and mode all in 

the range of 41 to 45, a mean, median and mode of the 11 to 15 years teaching would be 
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expected.  It would be interesting to see if these teachers have always been teachers or if 

education is a second career. 
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Figure 1. Frequencies of the years that teachers of the TACP have had in education.  

Testing of Hypothesis 1 

The first set of variables to be analyzed was the participant perceptions of the 

value of the TACP learning tools.  Cronbach’s reliability of the pre-test yielded an alpha 

of .83 and the reliability of the matched post-test yielded an alpha of .80.  Based on these 

variables, several computations had to be programmed to form new variables.  A new 

variable was defined for the difference of the pre and post-test scores for each of the 

fifteen TACP learning tools. This was computed by subtracting the post-test score from 

the pre-test score.  The range of this new variable was -4 to 4 (see Table 3). 
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Table 3 

New variable computation for pre-post TACP Tools 

Computed 

Variable  

Equation  Computed 

Variable  

Equation 

chng_tbk  tacp_tbk1 – tacp_tbk2  chng_f2f  tacp_f2f1 - tacp_f2f2 

chng_hoa  tacp_hoa1 – tacp_hoa2  chng_prj  tacp_prj1 - tacp_prj2 

chng_adm  tacp_adm1 – tacp_adm2  chng_sgc tacp_sgc1 - tacp_sgc2 

chng_gsp  tacp_gsp1 – tacp_gsp2  chng_rub tacp_rub1 - tacp_rub2 

chng_cfm tacp_cfm1 – tacp_cfm2  chng_aud tacp_aud1 - tacp_aud2 

chng_web tacp_web1 - tacp_web2  chng_obj tacp_obj1 - tacp_obj2 

chng_src  tacp_src1 - tacp_src2  chng_exm  tacp_exm1 - tacp_exm2 

chng_odb tacp_odb1 - tacp_odb2    

 

 After the change was computed, another variable was defined as the absolute 

value of each change.  This would measure the magnitude but not the direction of the 

change in perceived values of individual tools (see Table 4). 

 The final step of this computational process was to calculate the sum of the 

absolute values of change for each of the 15 TACP tools (see Table 5).  This new variable 

(total_ch) measures the magnitude of the ability of the participant to accurately predict 

the value of learning they place on all of the TACP tools.
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Table 4 

 Computation of the absolute value of change of TACP tools 

Computed Variable Equation  Computed Variable Equation 

achngtbk | chng_tbk |  achngf2f | chng_f2f  | 

achnghoa | chng_hoa |  achngprj | chng_prj | 

achngadm | chng_adm |  achngsgc | chng_sgc | 

achnggsp | chng_gsp |  achngrub | chng_rub | 

achngcfm | chng_cfm |  achngaud | chng_aud | 

achngweb | chng_web |  achngobj | chng_obj | 

achngsrc | chng_src |  achngexm | chng_exm | 

achngodb | chng_odb |    

 

Table 5 

Computation of the variable representing the ability of participants to predict the value of 

learning for the TACP tools 

Computed Variable Equation 

total_ch = achngtbk + achnghoa + achngadm + achnggsp + achngcfm + 

achngweb + achngsrc + achngodb + achngf2f + achngprj + 

achngsgc + achngrub + achngaud + achngobj + achngexm 

 

The range of the new variable total_ch would be from 0 to 60.  The lower the 

value of this number, the better able the participant was to predict the value of the 

learning tools.  Conversely, a higher number would indicate more errors on this 
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prediction and therefore demonstrate a lower ability to accurately predict the value of the 

learning tools. 

 The null distribution of this data set would have a normal distribution curve with a 

mean of 30 (see Figure 2). The same standard deviation was used that was calculated for 

the variable tool_ch.  
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Figure 2:  A normal distribution for a random sampling of the variable tool_ch with a 

mean of 30, range from 0 to 60 and a standard deviation of 4.17. 

The actual frequency distribution of the variable tool_ch was run (see Table 6).  

When the frequencies of the variable tool_ch were graphed the result is Figure 3. 



 

 41

Table 6 

Frequency and distribution for the variable tool_ch 

N Valid 100

Missing 18

Mean 10.2400

Std. Error of Mean .4176

Median 9.5000

Mode 7.00

Std. Deviation 4.1757

Variance 17.4368

Skewness .593

Std. Error of Skewness .241

 

Furthermore, the mean of 10.2 shows that the group was better than the random 

average of 30.  When the two graphs are overlaid (see Figure 4), it accentuates the 

movement in the mean and skewness from a normally distributed group.  The frequencies 

and distribution of the variable tool_ch visually showed that adults have better than 

average abilities to evaluate learning tools based on the impact on their learning.  To 

further support this hypothesis, a t-test was performed on the variable tool_ch to measure 

for a statistically significant difference between the values of the pre-test and the values 

of the post-test (see Table 7).  

 



 

 42

-2

0

2

4

6

8

10

12

14

16

1 6 11 16 21 26 31 36 41 46 51 56

 

Figure 3:  Frequency graph for the matched pre-post variable tool_ch. 
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Figure 4:  Overlay of the normal distribution with the actual distribution of tool_ch 
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Table 7 

Paired Samples t-test between the pre- and post-tests for each of the fifteen TACP tools 

TACP Tools Pre-test Post-test M SD SEM t df Sig.  r

Textbooks 3.17 2.98 .19 1.09 .10 1.88 115 .063 0.09

Hands-On Activities 4.67 4.72 -.05 .60 .05 -.93 116 .357 -0.03

ADAM Modulesa 3.87 3.85 .02 1.17 .11 .24 114 .811 0.01

Guest Speakers 3.48 3.27 .21 1.00 .09 2.25 114 *.027 0.10

CFM led instructionb 3.93 3.84 .08 1.19 .11 .78 113 .434 0.04

Directed Web Visits 4.13 4.04 .08 .94 .08 .99 115 .324 0.05

Web Searches 4.05 3.97 .08 .86 .08 .98 113 .331 0.04

Discussion Boards 3.56 3.18 .38 1.18 .11 3.42 112 **.001 0.17

Face to Face Learning 4.03 4.03 .00 1.01 .09 .00 115 1.000 0.00

Projects 4.27 4.37 .095 .86 .08 -1.18 115 .240 -0.05

Small Group 

Collaboration 

4.15 4.10 .04 1.0 .09 .46 115 .649 0.02

Rubrics 3.99 4.14 -.16 1.0 .09 -1.66 113 .101 -0.07

Downloaded Audio Files 3.11 3.08 .02 1.17 .11 .16 112 .873 0.01

Knowledge of 

Objectives 

4.20 4.11 .09 .98 .09 .95 113 .343 0.05

Exams 2.73 2.77 -.03 1.26 .12 -.30 114 .767 -0.02

aADAM Modules are multimedia learning tools that combine audio, video, website and 

powerpoint presentations.  bCFM is Clinical Faculty Member.  They had roles similar to 

teaching assistants. c 2-tailed significance**p < .01  * p < .05   d Data scale is from 1 to 5. 
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Of the fifteen tool variables, two variables showed statistical significance, one at 

p<.01 and one at p<.05.  The variable representing the online discussion board 

(Tacp_odb) returned a statistically significant difference (p<.01).  For the online 

discussion boards, participants thought that they would be more beneficial to their 

learning that they actually were.  This was shown by a mean difference of .38.  In 

retrospect, the facilitation and design of the asynchronous communication activities were 

not designed to properly impact the learning and those facilitating the discussions were 

not properly trained in the use of the tool.  

A second individual tool (tacp_gsp) showed a statistically significant difference 

(p<.05). Tacp_gsp represents the use of guest speakers in the classroom.  The difference 

between the pre and post was .21.  The perceived value of this learning tool was also 

higher than the value after experiencing it within the TACP.  Further information needs 

to be gathered to determine the reason for the lower than anticipated effectiveness of the 

guest speakers.  One possible reason was that since each cohort group brought in a 

network administrator from the local district, the quality and personality of each guest 

speaker would differ greatly among cohorts.  However, the correlation between school 

district and the change of the value of the guest speaker did not yield statistically 

significant differences (p = .367).  A second possible cause for the statistical decrease 

could be that during the first meeting of the first course, the students were told that they 

would have well known technology experts brought in as guest speakers through 

conferencing tools.  Anticipation could have inflated the initial value of a guest speaker.  

For a variety of reasons, these expert guest speakers were not available.  Instead they 

only had local personnel serving as subject matter expects, specifically in the area school 
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district wide networking.  The disappointment of not having the well known speakers 

could have caused the statistically significant difference.   

Hypothesis I: Summary 

 The frequency distributions of the variable that measures the magnitude of errors 

for the perceptions of learning tools compared with a possible random sample visually 

show that these adult online learners could successfully identify the value of the learning 

tools in the TACP program.  When the pre-post mean differences were compared using a 

t-test, 13 of the 15 (87%) tools showed no significance difference.  This supports the 

hypothesis that the participants’ values of the learning tools will be consistent.  The other 

two tools (13%) illustrate an important point about planning, implementation, and 

expectation.  When participants could not accurately predict the value, there was clearly a 

disconnect between their expectation and the reality of the experience.   

Factor analysis of the TACP tools 

After showing that most learning tools had no significant difference when 

measured individually, a factor analysis was run on the 15 TACP tools using the 

umatched post-test data set (n=295, alpha = .84).  A principal component analysis with a 

varimax rotation was performed.  Extraction was forced for 5 components and rotation 

converged in 10 iterations (see Table 8). 
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Table 8 

Original rotated component matrix for the factor analysis of the fifteen TACP tools 

Components 

1 2 3 4 5

Directed Web Visit .808 .275 .161  

Web Searches .792 .281 .197  

ADAM Video .588 .415 

Downloadable Audio Files .480 .289 .108 .377 -.299

Rubrics .176 .725  

Objectives .349 .624 .187 

Projects .221 .615 .185  

Exams .564 .499 -.322

Face-to-Face Instruction .129 .826 .105 

CFM  Instruction .169 .627 .321 .242

Small Group Collaboration .179 .396 .608 -.248 -.207

Textbook .122 .765 

Guest Speakers .325 .363 .575 

Hands-on Activities .137 .211 .183  .775

Online Discussion Board .417 .238 .266 .261 -.457

Extraction Method: Principal Component Analysis.   Rotation Method: Varimax with 

Kaiser Normalization. Rotation converged in 10 iterations. 
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 Upon analysis of each of the components the following factors were defined: 

Online Tools, Assessment Tools, Human Interaction, Third Party Information, and Skills 

Practice (see Table 9) 

Table 9 

Break down of the 5 factors and each set of component TACP tools 

Technology Enhanced Tools (Factor 1)  Human Interaction (Factor 3) 

Directed Web Visit Face-to-Face Instruction

Web Searches CFM  Instruction

ADAM Video Small Group Collaboration

Downloadable Audio Files Third Party Information (Factor 4) 

Online Discussion Board Textbook

Assessment Tools (Factor 2) Guest Speakers

Rubrics Skills Practice (Factor 5) 

Objectives Hands on Activities

Projects  

Exams

 

In the matched pre-post data set, new variables were created based on the tool 

factor components.  The average of each new set of TACP factor variables was computed 

for both the pre-test and the post-test (see Table 10).  Then the means of the pre-post 

matched pairs were compared using a paired sample t-test (see Table 11).   
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Table 10 

Computation of the new TACP factor variables for pre- and post-tests 

Pre-test data 

New Variable Equation 

tacp_1_1 (tacpweb1 + tacpsrc1 + tacpodb1 + tacpaud1+ tacpadm1) / 5 

tacp_2_1 (tacpobj1 + tacpexm1 + tacprub1 + tacpprj1) / 4 

tacp_3_1 (tacpcfm1 + tacpf2f1 + tacpsgc1) / 3 

tacp_4_1 (tacptbk1 + tacpgsp1) / 2 

tacp_5_1 (tacphoa1) 

Post – test data 

New Variable Equation 

tacp_1_2 (tacpweb2 + tacpsrc2 + tacpodb2 + tacpaud2 + tacpadm2) / 5 

tacp_2_2 (tacpobj2 + tacpexm2 + tacprub2 + tacpprj2) / 4 

tacp_3_2 (tacpcfm2 + tacpf2f2 + tacpsgc2) / 3 

tacp_4_2 (tacptbk2 + tacpgsp2) / 2 

tacp_5_2 (tacphoa2) 
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Table 11 

Paired samples t-test comparing the means of the TACP factored components between 

the pre-test and the post-test 

TACP tool factors Pre Post M SD SEM t df Sig.  r 

Technology Enhanced 3.76 3.63 .13 .63 .06 2.15 105 *.034 0.08

Assessment 3.81 3.52 .29 .73 .06 4.19 108 **.000 0.17

Human Interaction 4.04 3.98 .05 .70 .06 .90 112 .371 0.04

Third Party3.33 3.12 .21 .75 .06 2.99 114 **.003 0.12

Hands-on 4.67 4.71 -.05 .60 .05 -.93 116 .357 -0.03

a(2-tailed)**p < .01 *p <.05 aData scale from 1 to 5. 

Three of the five tool components yielded statistically significant results.  The 

primary factor of technology enhanced tools resulted in a statistically significant (p < .05) 

decrease in the perceived value of the tool set.  Furthermore, the second and fourth 

components, assessment tools and third party tools yielded statistically significant (p < 

.01) decreases between the pre and post test.  Although these factors reached statistical 

significance, the largest effect size is .17 which is far below the .3 standard for effective 

size.  The third factor and the fifth factor, Human Interaction and hands-on, were not 

found to have shown a statistically significant difference.  By using factor analysis to 

reduce the data and group like tools together, it was shown that participants using three of 

the five tools made statistically significant changes to their perceived value of the 

learning tools. 

The question now arises about how this affects the acceptance of the null 

hypothesis.  Since the original hypothesis was about the individual tools, the acceptance 
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of the hypothesis should stand.  The component results became statistically significant 

when the magnitude of the individual perception errors were combined.  This warrants 

further testing of the individual tools and the component tools. 

Hypothesis 2: Testing & Summary 

 To determine if any groups of participants were better at predicting the learning 

value of the TACP tools, the five component factors were measured against each of the 

following groups for correlations:  age, gender, and years of experience.  In respect to 

each of the demographic groups, none of the variables were statistically significant 

when correlated with each of the factored tool components (see Table 12). Due to the 

non-statistically significant correlations between the TACP tool components and each 

of the demographic groups, the hypothesis that there is no difference is accepted. 
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Table 12 

Correlations between the change of the five TACP tool factors and age, gender, and years 

in education 

  Years in Education Age Gender 

Technology Enhanced r .108 -.019 -.034

Sig. (2-tailed) .282 .852 .730

N 101 103 105

Assessment r .083 -.056 -.002

Sig. (2-tailed) .397 .566 .980

N 105 106 108

Human Interaction r -.002 .027 -.068

Sig. (2-tailed) .986 .779 .476

N 109 110 112

Third Party r -.016 -.023 -.073

Sig. (2-tailed) .866 .809 .439

N 111 112 114

Hands-On r -.046 -.037 .071

Sig. (2-tailed) .628 .695 .446

N 112 114 116
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Hypothesis 3: Testing 

Also correlated with the TACP tools was the Technology Proficiency Self-Assessment 

(TPSA) (Ropp, 1999) which is a measure of self-efficacy related to technology and 

computers with a reliability of alpha = .95 (Knezek, Christensen, 2000).  The TPSA also 

has been factored to include four components of electronic mail (alpha = .78), WWW 

(alpha = .95), Integrated Applications (alpha = .84), and Teaching with Technology 

(alpha = .88).  Both the entire measure and each individual scale were measured for 

correlation with the perceived value (see Table 13), actual value (see Table 14) and the 

change in value (see Table 15).   

The pre-test correlations showed multiple statistically significant correlations 

primarily in the overall measure of the TPSA and the Teaching with Technology 

subscale.  The overall TPSA instrument statistically significantly (p <.01) correlated with 

the TACP tool factor components of Technology Enhanced Tools and Assessment Tools.  

In addition the TPSA scale correlated with two additional factors, Human Interaction and 

Third Party Information with a statistical significance of p < .05.   

The fourth subscale, Teaching with Technology, had the most statistically 

significant correlations to the TACP tool factored components.  This subscale was 

statistically significant at the p < .01 level with four of the five components including: 

Technology Enhanced Tools, Assessment Tools, Collaborative Tools, and Third Party 

Information.  Furthermore, the Teaching with Technology correlated with the fifth TACP 

tool component with a statistically significant level of p < .05. 
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Table 13 

Correlations between pre-test TACP factors and the TPSA self-efficacy scales and 

subscales 

Technology 

Enhanced 

Assessment Human 

Interaction 

Third Party Hands-on

TPSA r .273 .549 .233 .212 -.012

Sig. (2-tailed) **.006 **.000 *.017 *.031 .904

N 101 105 104 104 105

TPSA Email r .158 .289 .234 .168 .025

Sig. (2-tailed) .102 **.002 *.012 .073 .786

N 108 113 114 115 116

TPSA WWW r -.012 .198 -.008 -.031 -.010

Sig. (2-tailed) .903 *.036 .931 .744 .914

N 106 112 112 114 115

TPSA Integrated r .002 .276 -.027 .125 -.096

Sig. (2-tailed) .982 .**004 .781 .188 .309

N 106 109 110 112 114

TPSA Teaching r .647 .904 .596 .333 .202

Sig. (2-tailed) **.000 **.000 **.000 **.000 *.033

N 106 110 109 109 111

** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 

0.05 level (2-tailed). 
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Table 14 

Correlations between post-test TACP factors and TPSA self-efficacy scales and subscales 

Technology 

Enhanced

Assessment Human 

Interaction 

Third Party Hands-on

TPSA r .346 .520 .246 .188 .108

Sig. (2-tailed) **.000 **.000 **.010 .050 .263

N 108 109 109 109 109

TPSA Email r .056 .182 .095 -.011 .133

Sig. (2-tailed) .554 .053 .311 .905 .154

N 114 113 116 116 116

TPSA WWW r -.002 .066 -.016 .056 .023

Sig. (2-tailed) .981 .494 .869 .557 .809

N 112 111 114 114 114

TPSA Integrated r .177 .199 -.017 .189 .028

Sig. (2-tailed) .059 *.035 .853 *.042 .769

N 114 113 116 116 116

TPSA Teaching r .670 .954 .606 .255 .263

Sig. (2-tailed) **.000 **.000 **.000 **.006 **.005

N 113 114 114 114 114

** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 

0.05 level (2-tailed). 
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Table 15 

Correlations between the change of pre/post of the TACP factors and the TPSA self-

efficacy scales and subscales 

  Technology 

Enhanced

Assessment Human 

Interaction 

Third Party Hands-on

TPSA r .142 .443 .153 .094 .056

Sig. (2-tailed) .177 **.000 .137 .364 .583

N 92 97 96 96 97

TPSA Email r .123 .235 .122 -.004 .051

Sig. (2-tailed) .214 *.014 .200 .966 .589

N 104 108 112 113 114

TPSA WWW r -.024 .123 -.033 -.042 .150

Sig. (2-tailed) .814 .212 .738 .660 .116

N 100 105 108 110 111

TPSA Integrated r -.052 .168 -.013 .092 -.069

Sig. (2-tailed) .602 .089 .897 .340 .469

N 102 104 108 110 112

TPSA Teaching r .484 .887 .506 .222 .102

Sig. (2-tailed) **.000 **.000 **.000 *.023 .294

N 101 106 105 105 107

** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 

0.05 level (2-tailed). 
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Beside being statistically significantly correlated with the TPSA scale and the 

Teaching with Technology subscale, the TACP component of Assessment tools was also 

statistically significantly correlated with the Email subscale (p < .01), the Integrated 

Applications subscale (p < .01) and the WWW subscale (p < .05).  Finally, the Email 

subscale of the TPSA correlated with the Human Interaction Tool of the TACP program 

with a statistical significance of p < .05. 

 There were several consistencies between the correlations of the pre-test TACP 

and TPSA and the correlations of the post-test TACP and TPSA.  Most remarkable is the 

continued statistically significant difference (p < .01) of the TPSA subscale Teaching 

with Technology to all five of the TACP tool components.  It demonstrates that the 

participant’s perceptions of how they can teach with technology correlate with how they 

learn with technology. 

 Another consistency between the pre- and post-test correlations was the 

statistically significant correlation (p < .01) of the TPSA scale to three of the five TACP 

tool factors:  Technology Enhanced tools, assessment tools and human interaction.  One 

of the changes between the pre and post correlations is the loss of the statistically 

significant correlation with the Email subscale and the WWW subscale.  However, the 

integrated applications subscale of the TPSA remained statistically significantly (p < .05) 

correlated with the Assessment tool and gained statistical significance (p < .05) with the 

third party resources of the TACP tools. 

When the change between pre- and post-test for the TACP tool factors was 

correlated with TPSA scales and subscales, not surprisingly, the growth of feelings of 

self-efficacy measured by the Teaching with Technology subscale was statistically 
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significantly correlated with an increase in the perceived value of four learning tools: 

Technology Enhanced tools (p< .01), Assessment tools (p< .01),  Human Interaction  (p< 

.01) and Third party resources (p< .05).  Only two other change correlations were 

apparent: TPSA scale/Assessment tool (p< .01) and TPSA Email subscale/Assessment 

tool (p< .05). 

Hypothesis 3: Summary 

 Of the self-efficacy instruments, only the complete TPSA scale and the TPSA 

Teaching with Technology subscale consistently returned statistically significant results.  

The specific skill efficacy that the TPSA measured was correlated with the participant’s 

learning value of the TACP tools.  Due to the statistically significant results of the TPSA, 

hypothesis 3 that stated that self-efficacy beliefs were correlated with the perceptions of 

learning tools was accepted. 

Hypothesis 4: Testing 

The final set of correlations that were examined was the measures of attitudes of 

distance learning and the values of the five TACP tool factors.   In the Snapshot Survey 

(Norris, Soloway, 2000), participants were asked their feelings about participating in 

distance learning staff development.  Even though all of the participants were currently 

involved in a distance learning program, in both the pre- and post-test, the beliefs of 

future participation in online staff development was disagreed or strongly disagreed with 

by only 7.6% of respondents (see Table 16). There was also no statistically significant 

change between the average of the pre-test and the average of the post-test as measured 

by a paired samples t-test (see Table 17). 
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Table 16 

Frequencies for the belief of future participation in district online professional 

development 

Pre-test Online Profession Development Post-test Online Profession Development

 Frequency Percent Valid 

Percent

Cumulative 

Percent 

Frequency Percent Valid 

Percent

Cumulative 

Percent 

1.00 8 6.8 6.8 6.8 7 5.9 5.9 5.9

2.00 1 .8 .8 7.6 2 1.7 1.7 7.6

3.00 3 2.5 2.5 10.2 8 6.8 6.8 14.4

4.00 34 28.8 28.8 39.0 32 27.1 27.1 41.5

5.00 72 61.0 61.0 100.0 69 58.5 58.5 100.0

Total 118 100.0 100.0 118 100.0 100.0

Note:  The 1 to 5 is from strongly disagree to strongly agree. 

Table 17 

Paired samples t-test between pre- and post-test belief of future participation in district 

online professional development 

 Pre Post M U SD M t df Sig.  

(2-tailed) 

Online Professional 

Development (Pre/Post) 

.051.33 .12 .49 117 .629
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 Based on their current experience, the TACP participants did not incur a 

statistically significant difference in their future of participating in online staff 

development.  In order to determine if the value of learning tools played a part in a 

participants decision about future online learning opportunities, correlations (see Table 

18) were run using the larger unmatched post-test data set (n = 295). 

Table 18 

Correlations between beliefs about future online staff development and the TACP factor 

components 

Technology 

Enhanced

Assessment Human 

Interaction 

Third Party Hands-on

Online 

Professional 

Development

r .271 .094 .046 .151 -.038

Sig. (2-

tailed)

**.000 .114 .433 **.010 .522

N 285 285 290 288 290

** Correlation is significant at the 0.01 level (2-tailed).  

There were two TACP tool factors that were statistically significantly (p<.01) 

correlated to the belief in participating in future online staff development:  technology 

enhanced tools and third party resources.  The participants who placed higher value on 

online learning tools were more apt to participate in an online learning program. Beliefs 

in the future of staff development online were also correlated with each of the self-

efficacy measures (see Table 19).
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Table 19 

Correlations between online staff development participating and self-efficacy 

Correlations 

 TPSA

Email

TPSA 

WWW

TPSA 

Integrated

TPSA 

Teaching 

TPSA Stages 

Online Professional

Development

r .054 .019 .022 -.019 .037 -.033

Sig. (2-

tailed)

.320 .720 .684 .727 .513 .537

N 342 342 342 337 319 345

 

There were no statistically significant correlations between future participation in online 

staff development and the self-efficacy measures of the TPSA and Stages of Adoption.   

A second belief measure of distance learning is the Teachers’ Attitudes Towards 

Information Technology (TAT 4.1).  This tool has been used with many components of 

informational technology including email, www, and multimedia.  It has an average 

reliability of .95.  This TACP survey was the first time that it was used referencing 

distance learning.  It maintained an alpha of .95 (n = 278).  The following semantic pairs 

were used: appealing/unappealing, fascinating/mundane, important/unimportant, 

boring/interesting, relevant/irrelevant, exciting/unexciting, means nothing/means 

something, and involving/uninvolving.  The negative and positive pairs were placed in 

alternate positions to help ensure that participants would not just mark down one column.  

In order to have each of the items on the same scale with the negative term at 1 and the 
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positive term at 7, several variables’ values were recalculated by subtracting the data 

point from 8. The computation for finding the overall TAT for distance learning was 

obtained by summing each semantic pair value and finding an average (see Table 20.)   

Table 20 

Computation of the TAT overall variable for distance learning 

New Variable Equation 

Tat_dl (tat_app + tat_fasc + tat_imp + tat_bor + tat_rel + tat_exc + 

tat_noth + tat_inv)/8 

 

 The first correlation that was examined was between the TAT distance learning 

semantic pairings and the choice of future distance learning staff development 

opportunities.  The expected correlation (see Table 21) was achieved with statistical 

significance (p<.01).  

Table 21 

Correlation between the TAT distance learning and the future professional development 

  Attitudes of  

Distance Learning (TAT) 

Online Professional Development r .309

Sig. (2-tailed) **.000

N 275

** Correlation is significant at the 0.01 level (2-tailed). 

 The statistically significant result of the correlation shows that the more positive 

participants felt about distance learning in general, the more apt they would be to 
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participate in online staff development.  Compared with the correlation between self-

efficacy and participation, general feelings have greater influence over participation in 

online staff development than skill levels. 

The next correlation that was computed was the TAT distance learning with each 

of the TACP tool factors (see Table 22). Three of the five TACP tools showed 

statistically significant correlation (p<.01) with the semantic differentials of the TAT 

distance learning: technology enhanced tools, assessment tools, and third party resources.  

The more positive the general feelings about distance learning correlates with a higher 

value of some learning tools in the distance learning program.  In order to examine the 

third hypothesis the correlation between the TAT distance learning was correlated with 

the self-efficacy measures (see Table 23). 

Table 22 

Correlations between the TAT distance learning and each of the TACP tool factors 

  Technology 

Enhanced

Assessment Human 

Interaction 

Third Party Hands-on

TAT Distance 

Learning

r .457 .363 .105 .218 .069

Sig. (2-

tailed)

**.000 **.000 .083 **.000 .256

N 271 271 276 274 276

** Correlation is significant at the 0.01 level (2-tailed). 

  The correlations between the TAT distance learning and the TPSA scale and 

subscales show many statistically significant results:  TPSA WWW (p < .05), TPSA 
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Integrated applications (p <.05), Teaching with technology (p<.01) and the primary scale 

of TPSA (p<.01).    The words that participants chose to describe distance learning are 

correlated with their beliefs in their own skills with regard to technology and computers. 

Table 23 

Correlations between the TAT distance learning and the self-efficacy measures 

TPSA 

Email 

TPSA 

WWW

TPSA 

Integrated

TPSA 

Teaching 

TPSA Stages 

TAT Distance 

Learning

r .114 .127 .137 .169 .181 .102

Sig. (2-tailed) .061 *.036 *.023 **.006 **.003 .092

N 273 276 275 269 259 276

** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 

0.05 level (2-tailed).  

Another question that was asked was Stages of Adoption (Christensen, 1997) .  

Each pre-test value of the TACP tool factor components was measured for correlation 

with the Stages of Adoption which has a reliability of .91(Knezek, et al, 2000) (see Table 

24).  

Only the second factor of Assessment Tools returned a statistically significant 

correlation (p < .05). However, when the post-test values for stages were correlated with 

each of the tool factor components, none showed a statistically significant correlation 

(see  Table 25).   
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Table 24 

Correlations between the pre-test TACP tool factors and the pre-test stage of adoption. 

  Technology 

Enhanced 

Assessment Human 

Interaction 

Third Party Hands-on 

Stages r -.131 .193 -.129 .034 -.145

Sig. (2-tailed) .184 *.045 .180 .725 .123

N 105 109 110 112 114

* Correlation is significant at the 0.05 level (2-tailed). 

Table 25 

Correlations between the post-test TACP tool factors and the post-test stage of adoption. 

  Technology 

Enhanced

Assessment Human 

Interaction 

Third Party Hands-on 

Stages r .133 .132 .063 .043 .075

Sig. (2-tailed) .156 .161 .500 .642 .419

N 115 114 117 117 117

 

Finally the value of the change between the pre- and post-tests for the stages and 

each of the tool factors were measured for correlations.  Consistent with the post-test 

correlations, there were no statistically significant correlations between the changes in the 

stages of awareness of any of the TACP tool factored components (see Table 26). 
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Table 26 

Pearson correlations between the pre-test/post-test change of  TACP tool factors and the 

participants pre-test/post-test change of stage of adoption. 

Technology 

Enhanced 

Assessment Human 

Interaction 

Third Party Hands-on 

Stages r .000 .120 .052 .186 .003

Sig. (2-tailed) .997 .220 .588 .051 .979

N 102 106 109 111 113

 

The final measure that was used to gauge participants’ perceptions of distance 

learning for staff development was created by O’Malley and McCraw (1999) and based 

on the works of Rogers and also Moore and Benbasat (O’Malley & McCraw).  To 

determine the effectiveness of distance learning, this section asked five questions for 

agreement or disagreement: 

 Most people believe that DL is more effective than traditional methodologies. 

 In a course with both traditional and DL methodologies, I learn better through the 

DL portion. 

 I prefer DL courses to traditional courses. 

 I believe that I can learn the same amount in a DL course as in a traditional 

course. 

 I believe that I can make the same grade in a DL course as in a traditional course. 

Even though 8 of the 10 inter-item correlations reached statistical significance (p<.01) 

the reliability of the effectiveness of distance learning variables was the lowest of the all 
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of the survey components (alpha = .68).  Since this measurement did not yield a high 

enough inter-item reliability it was not used for these data analyses.   

Hypothesis 4:  Summary 

 Belief in future participation in distance learning is guided by the value that the 

participants place on the tools that they will be using in the program.  Furthermore, the 

strength of the feelings in the semantic pairs of the TAT is also correlated with the value 

of the learning tools.  Therefore, the fourth hypothesis, that the feelings and beliefs about 

distance education are correlated with the TACP tools, is accepted. 

However, it is interesting to note that while self-efficacy did correlate with the 

semantic pairs, it did not correlate with the belief about future participation. Additionally, 

the Stages of Adoption also did not correlate with the self-efficacy measures.  This is an 

area that will prompt further research. 

Additional Findings 

Even though there was not a direct hypothesis about the rankings of the individual 

learning tools, it is very important to the development of future online staff development 

programs. Each tool was ranked based on the mean value that the participants placed on it 

at the pre-test and post-test (see Table 27).  An overall average was computed and also 

ranked. 
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Table 27 

Rankings of the learning tools of the TACP 

  

 

 

Ranks 1 to 15  

(1 is the highest) 

Tool Pre Post Average Average Pre Post 

Hands-on activities 4.67 4.72 4.69 1 1 1 

Projects 4.28 4.37 4.3 2 2 2 

Knowing objectives 4.20 4.11 4.15 3 3 4 

Small group collaboration 4.15 4.10 4.125 4 4 5 

Directed website visits 4.13 4.04 4.08 5 5 6 

Rubrics 3.99 4.15 4.07 6 8 3 

Face-to-face 4.03 4.03 4.02 7 7 7 

Web searches 4.05 3.97 4.01 8 6 8 

CFM instruction 3.93 3.84 3.88 9 9 10 

ADAM modules 3.87 3.84 3.85 10 10 9 

Guest speaker 3.48 3.27 3.37 11 12 11 

Online discussion boards 3.56 3.18 3.36 12 11 12 

Downloaded audio 3.11 3.09 3.09 13 14 13 

Textbook 3.17 2.98 3.07 14 13 14 

Exams 2.73 2.77 2.74 15 15 15 

 

 In examining the table of ranks, several interesting things emerge.  First, a 

X2ranks was computed at 5.84.  The critical value for X2
.95(14) = 23.7.  Since the critical 
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value was not reached, it indicates that there is no statistical significance between the 

linear ranks.  This is consistent with our prior findings of no statistically significant 

difference in the means of these tools and the frequencies and distributions that show a 

propensity to be able to predict the value of learning tools.  Four of the 15 (27%) of the 

tools kept the same ranking for all three of the ratings (pre, post and average). In addition, 

9 of the tools (60%) were only one ranking off within the pre, post and average.   

Only two tools had a larger movement.  Directed website visits were originally 

ranked 6th of 15.  At the post-test their ranking dropped two positions to 8th.  However, 

this is still only a shift of magnitude two.  The really interesting change in ranking was 

rubrics.  The average value of rubrics ranked it 8th in the pre-test.  However, after nine 

months of using well designed rubrics for evaluation, the rubric tool was ranked 3rd.  The 

increase in the ranking and value demonstrate that the TACP program developers did an 

excellent job of the development and implementation of rubrics.  This ranking of the 

values of the individual tools will help instructional designers plan for tools and activities 

that will have a greater potential to impact the learning of the participants. 
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CHAPTER FIVE 

DISCUSSIONS, CONCLUSIONS AND RECOMMENDATIONS 

 The Internet has great potential…and great hazard.  For every potential benefit 

that the Internet provides society, there is some sort of evil waiting on the sidelines.  The 

Internet aids in our communication with each other through email.  However, our 

mailboxes our now being jammed with “spam”.  As of late, this spam is not just your 

garden-variety sales promotion.  The images and innuendos that come with these 

messages are enough to make a grown man blush.  We can now connect computers to 

share digital information; however, some people believe in sharing and transferring 

information that can destroy the networks providing the connection.  The Internet offers 

instant access to valuable information to increase knowledge; however, some of this 

information is not always true and it is not always valuable.  For every good, there is an 

evil. 

 The same can be said about distance learning.   Distance learning programs have 

the potential to reach the masses quicker than traditional training.  However, many 

question if the training is the same quality as a more established program.  Learners can 

be connected to content, each other, and the instructor through asynchronous and 

synchronous communications.  However, can this actually replace the relationships that 

are built and the connections that are made in a face-to-face classroom? 

 Most professions have some program in place for its employees to participate in 

ongoing training.  In Texas schools, teachers are required to complete a set number of 
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hours in staff development.  Between planning curriculum, meeting with parents, 

supporting after school activities, working with individual students, continuing their 

graduate degrees and spending time with their own families, there is not a lot of time 

remaining to spend in professional development.  The Internet provides a valuable 

solution to many school districts who are now implementing district-wide staff 

development initiatives.  These school districts are allowing their employees the freedom 

to learn at their own pace, on their own time, and often, their own choice of subjects. 

  The design of these programs is imperative to their success.  Yet, success cannot 

be measured only in skills learned.  Districts must look at the staff development 

program’s success in terms of how well they are addressing the needs, attitudes and 

beliefs of their teacher.  Designers must take the time to know that audience before 

constructing and implementing online training.  

 Based on surveys from the Technology Applications Certification Program 

valuable information about online professional development for teachers was gathered.  

This information can be used to increase the great potential of online staff development 

and help to reduce the possible hazards. 

Impact of Tool Predictability 

 Learning style theory has told educators for years that there are many different 

ways students learn.  This propensity to different learning styles continues in adulthood. 

One of the drawbacks to teaching towards different learning styles is that in a traditional 

classroom with one teacher, the number of learning styles that can be addressed at any 

one time is limited.  While it is possible to combine one or two learning styles in a face-

to-face lesson, it is difficult to meet the needs of each and every learner. 
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 This is where the Internet provides an ideal solution.  With the advent of 

personalized learning and mass customization, each learner can receive content and 

instructional strategies geared to their learning styles.  Often this is accomplished through 

surveys and instruments used to determine a learning style or personality preference and 

then placing the learner in a pre-determined pathway of activities, tools and delivery.  

Each participant receives the curriculum through strategies proven to assist other learners 

with similar learning preferences. 

 Learners can benefit greatly from matching the learning path to a learning style or 

preference.  They make better use of their training time by focusing in on tools and 

activities that should help them learn best.  Unfortunately, this may not always be the 

case.  Not every learner is going to fit into a prescribed style.  There will be some form of 

error that excludes a percentage of students from matching up correctly.  If students are 

forced by a learning management system to have access only to certain tools, activities, 

or resources, and the learning system made a mistake, the learner is left in an 

uncomfortable learning environment.  While they may very well reach the expected 

outcomes, they may have done it under duress and without having their feelings, needs 

and beliefs addressed.   Another drawback to the instrument driven personalized learning 

is that by pigeon-holing the learner to only use a small subset of the tools and resources 

available, participants are not stretching their abilities or expanding their learning 

preferences. 

 However, what if the learner was not forced to follow a prescribed learning 

pathway?  If the learner had the ability to choose for themselves which learning tools that 

they have had the best experience with, would the result be equivalent to an artificially 
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intelligent placement system?  Furthermore, if the students could have access to all the 

possible learning pathways, would they choose new and enticing tools and resources to 

stretch their learning experience and grow in their learning style and preferences?  In 

order to make a system like the one described work, the first step is to determine if adult 

learners have the expertise to place value on learning tools based on prior experience.   

 The TACP program gave learners a wide variety of tools and resources to meet 

the instructional objectives.  By asking them to place value at the beginning of the 

program and again after eight months of using the tools, their ability to perceive the value 

was tested.  After several statistical tests, results show that adults do have the ability to 

pick the online tools that will best help them learn the materials.  This result has potential 

to influence greatly the way instructional designers plan the tools and resources available 

to their participants. 

 Gone are the days of face-to-face learning where a learner is lucky to experience 

the lesson from their learning perspective.  Now each time learners log into the online 

staff development platform, they are given choices;  choices which enable them to learn 

from the tools and resources that best meet the needs of learners with different learning 

styles or preferences.  However, instead of only having one or two tools to choose from, 

they have the ability to choose from all of the learning styles for all of the lessons.  

Designers can tell the participants to pick two or three different types of activities for the 

week’s lesson.   

This means that for a staff development module on any given topic activities 

would be developed encompassing videos, audios, pictures, graphic organizers, 

textbooks, learner-to-learner interaction, learner-to-instructor interaction, intrapersonal 
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journal writing, and hands-on skill practice.  Each tool would cover the objectives from a 

different learning perspective. When combined into the module, they provide a menu for 

the learner to design their own learning path.     

The intelligence behind mass customization and personalized learning should still 

be a vital part of online staff development that advocates choice.  Learners can be guided 

in their selections by icons or color-coding that represent the different types of learning 

activities.  In addition, the system can track the choices that a learner is making and 

perhaps suggest that they choose something different in order to grow in their learning 

preferences.  However, with the knowledge that adult participants in online staff 

development have the ability to accurately perceive the value of learning tools, the power 

lies in their ability to choose. 

Impact of predictability across demographic groups 

The fact that the ability to accurately predict the value of learning tools does not 

differ across large demographic sections of the population supports the first hypothesis 

that all adult learners should be able to choose their own learning tools.  During their 

years of education and training, adults over the age of 20 have had enough experience to 

know themselves and how they learn. At what point does this self-awareness reach a 

critical point?  One possible area of further research would be to examine high school 

students’ ability to accurately predict the value of learning tools.  This information would 

provide valuable information for virtual high school development.   

Impact of self-efficacy and predictability 

Being able to perform in an online classroom is sometimes more challenging then 

just showing up for a live training.  There are many opportunities for the technology to 
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fail.  Between the operating system, the software, and the internet connection, the learner 

needs to feel efficient in solving technology difficulties on their own.  It is not like the 

face-to-face classroom where there is an instructor, other students, or tech support on 

hand to help fix these problems.  

The TPSA measured computer self-efficacy.  When it was correlated with the 

values of the learning tools and the beliefs about distance learning, there were positive 

statistically significant correlations.  Online learners need to feel proficient in their 

computer skills before beginning their online learning experience. 

This impacts online development because designers need to determine how to 

ensure basic computer skills before the distance training begins.  Some would say to 

include a learning module at the beginning of the online program that has the 

instructional objectives of testing and training for integrated applications skills, basic 

email skills, and basic web skills.  However, since it shows that the value of the distance 

learning increases when participants feel efficacy in these areas, then these skills should 

be present before any online learning takes place.    

Therefore, these skill-based workshops should take place in live training 

experiences before learners begin their online training.  Some learners will have the 

necessary skills prior to deciding to join an online staff development program.  They 

should be given the opportunity to complete a test or survey to show competence in these 

areas.  The participants who decide to take advantage of the live skills training will be 

able to begin the online training at comparable skill level with the other participants.  It 

should lessen their initial frustrations and provide a solid foundation on which to build 

other skills. 
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Impact of correlation between beliefs about distance  

learning and value of learning tools 

 While it is not surprising that overall feelings about distance learning correlate 

with the value of the individual tools that are being used, it does speak toward the 

importance of positive beliefs and feelings and the impending impact of the learning 

experience.  In addition, when participants have negative experiences with tools, such as 

the online discussion boards in the TACP program or the unmet expectations of the guest 

speaker program, the value of those experiences decreases.  And, in turn, it has the 

potential to devalue the beliefs and feelings about distance learning programs in general.  

Another example is how well the TACP program did with well-designed rubrics and the 

corresponding increase in value.  Those different experiences show the power of positive 

and negative experiences.  The way to positive experiences is through research based 

design, thorough implementation, properly set expectations, and sufficient training on 

behalf of those facilitating the tools being implemented.   

Impact of the types of tools preferred 

 Although the ranking of types of tools was not directly related to the hypotheses 

of this research study, the results are very important to online designers and staff 

development programs.  All of the technology-enhanced tools cannot replace the 

importance of hands-on activities, projects and well designed assessments.    

Online training often contains only content where participants read about how to 

do something.  In some instances there are video segments where they can watch 

someone else perform those tasks.  Trained educators know the importance for children 
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to actually perform the tasks themselves.  This need does not stop at some magical age.  

Even adults need to experience tasks themselves.  There are several video tutors available 

on the market that walk the participants through the hands-on application of the skills.  

These experiences provide the needed application of the knowledge to make the transfer 

to the learner’s long term memory.  A low tech alternative to video tutors is the use of 

step-by-step guides that can provide the scaffolding needed to implement the hands-on 

activities.   

Directly related to hands-on activities that provide guided practice is the use of 

projects for learning assessment.  Ranked as second in the listing of available tools, 

professional educators find high value in being able to produce something for authentic 

assessment.  That is quite different than exams which were ranked 15 out of 15 on all 

three rankings (pre, post and average).  In developing programs which use assessment 

measures, instructional designers should strive to provide authentic active assessment 

instead of objective driven exams that the participants place little value on in terms of 

their own learning achievement. 

Educators across the state of Texas are asked to teach to the TEKS – Texas 

Essential Knowledge and Skills.  They are so accustomed to providing instruction based 

on these objectives that when they move to a role of learning, they want to be aware of 

the objectives they are learning.  The TACP program used objectives that the State Board 

of Educator Certification (SBEC) wrote as their guide in curriculum development.  The 

SBEC teacher objectives are derived from the TEKS student objectives.  One of the 

benefits for teachers being aware of their SBEC learning objectives is that it can be 

quickly matched with what they are going to be teaching based on their TEKS objectives.  
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Once educators are used to teaching from objectives, the use of objectives in their 

learning becomes important.  This implies that designers should not only develop the 

curriculum from an organized objective structure, but also find a way for participants to 

be aware of which objectives they are learning. 

Another learning tool that is often forgotten in online staff development is the use 

of small group collaboration.  Learner-to-learner interaction is an important concept for 

all learning activities.  The support that a learning community can give its members can 

be vital to some learning styles.  Without collaboration with other participants, learners 

can feel isolated and inadequate in their skills.  However, when they collaborate, the old 

philosophy of “two heads are better than one” is put to use.  Small group collaboration 

can be achieved in many possible forms:  partner work, instant messaging, chat sessions, 

or discussion boards.  The tool that is being used may not be as important as the ability to 

interact with other learners since the online discussion board tool for the TACP was 

ranked twelfth of 15 tools.   This directs programs to assemble learning communities or 

even learning teams where they can participate in the program as a small group.  

Possibilities include campus teams, district wide grade level teams, or district wide 

content area teams. 

Areas for further research 

 The TACP is a very unique program.  The combination of live training with 

distance learning may give different results than if the development was completely 

online.  Ranking of the value of the learning tools could be completely different because 

of face-to-face connections.  For example, perhaps the videos would be more important 

for a human visual connection if the participants never gathered in a live setting.   
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Additionally, all student-to-student interaction would have to be computer mediated; 

therefore the value of the online discussion boards would be increased.  One area of 

further research is to give these tools to a completely online program and determine 

where the differences lie.    

Another area for further research is to see if the predictability of value for learning 

tools extends across other professions.  It could possibly be that because educators are 

experts in the field of learning to begin with, they are more aware of how they themselves 

learn.  To test this hypothesis, it would be interesting to repeat the study with different 

segments of the employment spectrum. 

The next step within a research and design process is to develop a prototype of a 

choice-driven instructional tools model.  Each learning objective would have multiple 

tools and activities designed to meet the different learning styles.  Participant’s learning 

styles would be tested upon entry in the program as well as self-efficacy and distance 

learning beliefs and needs.  Furthermore, a skill and theory pre-test would be 

implemented to measure instructional gains.  As the participants built their own learning 

pathway, the learning management system would track their tool choices.  At the end of 

the program, participants would have an exit instrument that would track the changes in 

needs, attitudes and beliefs as well as instructional growth.  These changes would then be 

tested against the learning tools chosen.  Researchers would be able to ascertain which 

tools were preferred, which tools were avoided, and which tools were consistent with the 

greatest growth.  
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Conclusion 

 Due to accepting each of the four hypotheses around perceptions of online 

staff development and learning tools, it can be said that adult learners are able to 

accurately perceive the value of the learning tool that they will be using.  This ability 

does not differ between large demographic groups of age, gender or experience.  

Furthermore it can be said that the needs, attitudes and beliefs about distance learning do 

correlate with the value participants place on the learning tools.  Finally, feelings of 

computer self-efficacy do transfer to distance learning tools.  Therefore, in order to 

provide the best possible experience, online staff development participants should be 

adequately trained in basic computer skills.   

 

 
.
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APPENDIX A 


