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ABSTRACT 

Faulder, Tori R. M.Ed., Education Department, Cedarville University, 2011.  Technology 

Integration: A Research-based Professional Development Program 

  

 This research-based thesis project explains the governmental acts and policies, 

investors, and other stakeholders who have worked to promote, question, and explore the 

use of information and communication technologies (ICT) in the classroom. Research 

suggests that best-practice ICT integration requires using ICT alongside constructivist 

pedagogy.  However, ICT integration is a complex phenomenon involving a significant 

number of factors.  Teachers have often taken the blame for a failure to effectively 

integrate ICT in their classrooms due to their integral role in effective integration.  This 

research project attempts to ensure that teachers will be equipped, empowered, and 

encouraged to include ICT in their instructional repertoires through the development of a 

research-based professional development program.  While this professional development 

program will only address the teacher factors involved in ICT integration, it is an 

essential step toward effective integration.   
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I. INTRODUCTION 

 Various components of Information and Communication Technology (ICT) have 

increased dramatically in number and accessibility for the average school across the 

United States over the past two decades (Bebell, Russell, & O‟Dwyer, 2004).  Given the 

vast promises of ICT to reform and enhance the educational system in the United States 

(Ayas, 2006), initiatives handed down from federal and state governments (U.S. 

Department of Education, 2004), and significant investments in hardware and software to 

equip classrooms (Bebell, et. al., 2004), we would expect to see significant usage of these 

technologies in classrooms on a daily basis (Casey, 2008).  However, research identifies 

that ICT is only a marginal component in the education of the vast majority of the 

nation‟s students; and when it is used, it is not used in a way that fulfills its promise to 

enhance best practice teaching methods (Cuban, Kirkpatrick, & Peck, 2001).    

 Across the nation a generation of “digital natives” is being raised up immersed in 

the world of ICT (Tondeur, Devos, Van Houtte, Van Braak, & Valcke, 2009).  They live 

lives “hooked up” to various forms of ICT and other technologies that enhance, and 

sometimes even create, their daily lives, entertainment outlets, social connections, and 

planned future endeavors.  Information and Communication Technologies have 

significantly changed the operations of nearly every sector of the United States economy 

except the school system (Loveless, 1996; Keengwe, Onchwari, & Wachira, 2008b).  

Schools have been accused of being entrenched in the Industrial Age, while the rest of the 

world moves forward into the Information Age, leaving our students behind (Hopson, 

Simms, & Knezek, 2001-2002; Lunenberg, 1998).  Thus, the question remains: Are 
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schools in the United States equipping their students for their futures using the best tools 

and practices available to them? 

 Many reasons, ranging from hardware and software availability to teacher 

reticence, have been cited for this disparity in the availability and utilization of 

Information and Communication Technology (Groff & Mouza, 2008).  As availability of 

resources has increased with limited change in their usage, teachers seem to have become 

the scapegoat for the failure of ICT to live up to its promises (Ferneding, 2003).  

Accusations of a lack of creativity and innovativeness among teachers (Kurt, 2010), 

limited technological skills among these “digital immigrants” (Keengwe & Anyanwu, 

2007), and unwillingness to adopt constructivist teaching methods (Prensky, 2008) are 

among the reasons cited for teachers failing to integrate technology into their repertoire 

of teaching practices in order to develop, deliver, and enhance their curriculum.  

Although research would suggest that teachers are increasingly using technology in their 

daily lives and for other professional endeavors, it also supports the claim that ICT use 

for instructional purposes is limited (Bebell, et. al., 2004).   

 Recent research identifies that this lack of integration is the result of a failure to 

equip and empower teachers to utilize ICT in a meaningful way in their classrooms.  

Higher education, prompted by standards handed down from government licensing, has 

attempted to implement technology instruction into its teacher preparation programs with 

the hope of rectifying this disparity between personal and instructional use of computers 

by their teacher candidates (Pasco & Adcock, 2007).  Despite these efforts, there is a lack 

of transference between learning the techniques involved in ICT integration and actually 

implementing them into the daily activities of the classroom (Kagan, 1992).   
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 In addition to these new inductees, a number of veteran teachers remain in the 

classroom contributing their knowledge of teaching and learning to the field of education.  

Many of these veteran teachers graduated from teacher candidate programs long before 

new initiatives to equip teachers to use ICT in their classrooms were developed and 

initiated in institutions of higher learning.  If the investments in ICT are to be put to 

effective use in the classroom, it is imperative that all teachers be equipped, empowered, 

and encouraged to use these technologies in their classrooms (Keengwe & Anyanwu, 

2007).  

 In attempting to increase ICT integration for instructional purposes, it is essential 

to consider the invaluable role of the classroom teacher.  Many studies have identified 

and supported the claim that teacher beliefs and attitudes play a determining role in the 

integration of ICT into instructional methods (Polly & Hannafin, 2010).  While 

government entities and school administrators can identify the importance of ICT 

integration into the classroom, ultimately it is the classroom teacher who determines the 

best way to implement the provided curriculum on a daily basis (Cuban, 2006).  Though 

they should not be blamed as the sole reason for the lack of ICT integration in the 

classroom, classroom teachers are the determining factor when considering the practical 

implementation of ICT for instructional purposes.   

 Given this important role of the classroom teacher, adequate professional 

development is necessary for increased integration of ICT in the classroom (Glazer, 

Hannafin, & Song, 2005).  Still, defining and providing “adequate professional 

development” can present significant problems for the majority of schools.  Historically, 

professional development has been delivered in various forms (Mueller, Wood, 



4 
 

Willoughby, Ross, & Specht, 2008).  Research indicates that the best form of 

professional development is ongoing, involves content specific directives, and provides 

significant support during the implementation phase (Lee, 2004-2005).  However, this 

type of professional development can be very costly, so it is often dismissed as an 

impractical initiative (Russell, Bebell, O‟Dwyer, & O‟Connor, 2003; Fletcher, 2006).  

 With regard to ICT specifically, additional problems for the cost of professional 

development arise with the significant investments required for the hardware and 

software itself.  It is often taken for granted that once the tools are provided, the teachers 

will automatically use them effectively (Keengwe, 2007).  This fallacy has contributed to 

the current disparity between availability and utilization of ICT in schools today.  

Another factor to consider when selecting or designing professional development for 

educators in the area of ICT is the stages of progression teachers move through in regard 

to their utilization of ICT in the classroom (Hixon & Buckenmeyer, 2009).  A failure to 

recognize the various levels of the educators involved in the professional development 

will result in training that does not fit the current needs of each specific teacher and 

classroom involved.   

 In summary, a disparity exists between the current availability and utilization of 

Information and Communication Technology resources for instructional purposes in the 

classrooms of United States schools.  Despite evidence to identify the benefits of ICT 

integration in the classroom and significant investments in ICT for the classroom, 

integration currently occurs at limited rates.  Understanding the integral role of the 

classroom teacher in the integration of ICT to support best practice teaching, it is critical 

that professional development be utilized in its most powerful and effective form to 
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equip, empower, and encourage teachers to integrate ICT into their daily curriculum 

using best practice teaching methods.   

Definition of Terms 

Collaborative Apprenticeship- A model of professional development in which 

experienced teachers are appointed as mentors to teachers with less experience in the area 

of technology.  Technology integration increases as teachers learn through modeling and 

collaboration (Glazer, et. al., 2005). 

Communicative Technology- Identified as “technology” by the average person, it 

encompasses devices such as computers, cell phones, iPads, and the Internet (Hlynka & 

Jacobson, 2009).    

Computer-Assisted Instruction- Instruction that utilizes the computer as an aid to create 

opportunities for students to learn at their individual instructional level, at a pace 

controlled by the learner, with immediate feedback, and in a stimulating learning 

environment (Mautone, DuPaul, & Jitendra, 2005).  

Constructivism- A learning theory based in the work of Bruner, Piaget, Vygotsky, and 

Papert in which students are viewed as active participants in the learning process (Neo, 

2005).  Considered by some researchers to be a significant trend in education that 

attempts to reform how teachers teach and how students learn, in this pedagogical method 

the student is responsible for their own learning in a teacher developed environment that 

provides opportunity for authentic inquiry and assessment (Lunenberg, 1998). 

Cultural school characteristics- Characteristics of a school that encompass general 

assumptions, norms, and values shared by members of the school community that 



6 
 

influence their perceptions, thoughts, and feelings of the school environment (Tondeur, 

et. al., 2009) 

Digital Immigrants- A term that refers to those individuals born after 1980 who may 

work in the technology world with continuous attachments to their homeland.  For 

example they would prefer to print an attachment to viewing it on the computer screen 

and are distrustful of common technological tasks (i.e. e-mail), so they would 

consistently confirm that these tasks were successful.  (Prensky, 2001) 

Digital Natives- Roughly refers to students, or teachers, born after 1980 (Prensky, 2001).  

These individuals grow up with various forms of ICT ever-present in their lives 

(Tondeur, et al., 2009).  Digital natives may also be referred to as “digital learners” 

(Simpson & Clem, 2008).  Digital learners are proactive, instant processors who prefer 

opportunities for random-access instruction, collaborative learning, graphics, and goal-

oriented, authentic tasks (Simpson & Clem, 2008). 

Educational Technology- “The study and ethical practice of facilitating learning and 

improving performance by creating, using, and managing appropriate technological 

processes and resources.”  (Januszewski, 2005 ¶1) 

Goal Orientedness- A result of the clear formation, dissemination, and adoption of a 

school vision by the members of the school community (Tondeur, et. al., 2009). 

Hardware- The mechanical, electronic, or physical components of a computer system, 

including: disk drives, circuits, screens, modems, cables, speakers, printers, etc. 

(http://dictionary.reference.com/browse/hardware, accessed 12/10/2010) 
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ICT integration- Effective use of ICT tools to accomplish learning goals.  It is a process 

that involves many diverse factors and changes rapidly with the development of new 

information and communication technologies (Tondeur, et. al., 2009) 

Information and Communication Technology (ICT)- Although it can encompass any 

technological device or development used for gaining information or communicating 

information with others, it most commonly refers to computers as tools for technology 

(Tondeur, et. al. 2009). 

Information Technology (IT)- A previously used term for Information and 

Communication Technology (Tondeur, et. al., 2009) 

Innovativeness- Describes the ability of concerned parties within a school community to 

adapt to educational innovations and changes with an open attitude (Tondeur, et. al., 

2009). 

Instructional Communication Process (ICP)- A model that illustrates the process of 

communicating information from a source to a receiver through an identified medium.  

Traditionally, the teacher is the sender, the curriculum is the information, the student is 

the receiver, and tools used to deliver the message are the medium (Neo & Neo, 2004). 

Instructional Technology- Technology used to implement a specific instructional design 

to achieve instructional ends (Januszewski, 2005) 

Internet- A worldwide computer network that connects other computer networks, 

including government, private and educational networks, using common communication 

protocols that allow data and information to be accessed and exchanged 

(http://dictionary.reference.com/browse/Internet, accessed 12/10/2010). 
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Leadership- Identifies the extent to which the administration (i.e. principal, 

superintendent, etc.) of a school community demonstrates supportive behavior (Tondeur, 

et. al., 2009). 

Multimedia- A combination of several types of digital media including text, graphics, 

sound, or video to provide a multi-sensory interactive experience or presentation when 

transmitting information to viewers or participants (Neo & Neo, 2004) 

Simulation- A representation of an authentic experience that allows the learner to 

experience and interact with the situation in a safe and controlled learning environment or 

to view the process in a way that enhances their understanding of a process or event it 

would otherwise be difficult to observe or experience (Adams, Reid, LeMaster, 

McKagan, Perkins, Dubson, et. al., 2008) 

Software- Programs that direct, run, explain, or operate a computer system 

(http://dictionary.reference.com/browse/software, accessed 12/10/2010). 

Technocentric- Approaches to technology integration that focus on the technologies 

themselves rather than student needs, curriculum materials, and disciplinary knowledge.  

This approach to technology is unaware of the complex nature of ICT integration (Harris, 

Mishra, & Koehler, 2009) 

Technology- Any application of scientific knowledge for practical purposes (Hlynka & 

Jacobsen, 2009).  Physical examples of technology are rapidly changing as new advances 

are made using scientific information and understanding making a clear, accurate 

definition difficult to ascertain (Cummings & Buzzard, 2002).   

Traditional teaching methods- Teaching method involving teacher-centered instruction in 

which teachers transmit information, skills, and values to students through direct-
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instruction.  Most often the entire class is taught as one group and textbooks are used on a 

regular basis to guide students‟ daily work (Cuban, 2006). 

Statement of Issue 

 Economic investments in Information and Communication Technology (ICT) 

have prompted continuous research in the field since its introduction to schools.  The 

results of this research indicate that ICT is not living up to its promises in the field of 

education.  Traditional research in the field tended to focus on the availability of ICT and 

only touched on the periphery of teacher and student perceptions.  More recent research 

has focused on developing a greater understanding of the complex myriad of factors 

contributing to the integration of ICT in the classroom.  Within this collection of factors, 

the important roles of the classroom teacher‟s beliefs and attitudes toward ICT and 

educational pedagogy have been established.  It is believed that the classroom teacher has 

the greatest potential to improve the use of ICT in the classroom, but the need still exists 

to effectively equip these teachers to fully realize the benefits of ICT to their students.  

Additionally, extensive research has been done on the methods of constructivist teaching 

and benefits and limitations of professional development.  This thesis project will 

combine the knowledge established through the extensive research completed in the areas 

of ICT use in schools, constructivist pedagogy, and professional development to design a 

professional development program with the goal of equipping, empowering, and 

encouraging classroom teachers to integrate ICT into their curriculums.     

 Teaching at a relatively small Christian school in rural Ohio has its benefits and 

challenges.  A close-knit atmosphere quickly develops and, along with it, a strong desire 

to see each child reach their fullest potential.  Part of our mission statement is to equip 
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and inspire students to be effective leaders in their communities, preparing them for their 

future station in life.  Recognizing that these students will be entering a workforce 

extensively immersed in ICT, a responsibility exists to insure that each student 

understands the benefits and limitations of ICT, is able to appropriately use various forms 

of ICT, and has the skills necessary to effectively participate in the society of the 

Information Age.  A necessary part of this is the use of ICT for meaningful applications 

directly connected to their learning.   

 However, integration of ICT in the classroom has been limited to this point. As 

with many schools trying to function effectively within limited budgets, time has become 

a priceless commodity to overburdened teachers and the technology funds are invested in 

providing additional and updated hardware and software programs.  Although this school 

does have a long-term technology plan, the focus is on the acquisition of ICT components 

rather than the effective integration of them into the classroom.  Taking all of these 

characteristics into account, the professional development program designed through this 

thesis project will be essential in moving this school to the next level in the effective use 

of ICT and realizing the expressed desire of their mission statement.   

Scope of the Study and Delimitations 

 For this project, I have researched prior studies on ICT use in schools, including 

teacher beliefs and attitudes toward technology, availability and access to various 

components of ICT, and best practice integration of ICT in the classroom.  In addition to 

my study of ICT, I have researched a comparison of constructivist pedagogy and 

traditional teaching methods and previous studies on the effectiveness of various forms of 
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professional development.  This thesis project synthesizes the information collected into a 

research-based professional development initiative.   

 This program has been specifically designed for a small Christian school in rural 

Ohio and will take into account this school‟s population and ICT availability.  The 

current faculty and staff of this school are comprised of twenty-one teachers and three 

administrators, all of which can be classified as Caucasian.  The administrators are 66.7% 

male and 33.3% female with 100% having more than five years service in the school. 

With regard to teachers, 86% are female, 14% are male, 71.4% have over five years 

teaching experience, 28.6% have fewer than five years teaching experience, 71.4% are 

over thirty years old, and 28.6% are under 30 years old.  Despite the percentage 

alignments of teaching experience and age, these are not necessarily the same individuals 

in each category.  The current student population has 153 students in grades K-12 who 

can be described as 90.8% Caucasian, 5.8% African American, 2.8% Asian or Pacific 

Islander, and less than 1% Indian.  The student population can be further divided into 82 

elementary (K-6) students and 71 junior high and high school students (7-12).  At the 

elementary level 56% of the students are boys and 44% of the students are girls.  At the 

high school level 42% of the students are boys and 58% of the students are girls.  Current 

ICT components include: one portable interactive white board, one stationary mounted 

interactive white board, four LCD projectors, fifteen student laptop computers with CD-

Rom and USB ports on a portable computer cart,  sixteen teacher laptop computers with 

CD-Rom and USB drives, twenty Netbook computers with USB ports on a portable 

computer cart, at least two desktop computers in each classroom, wireless Internet access 

for all laptops and Netbooks, high-speed Internet access for all desktop computers, a 
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centralized server, four color printers, one networked black and white laser printer, and 

one networked copier that can also be used for printing.   

 This professional development initiative is most directly beneficial to this school, 

but could easily be generalized and transferred to other schools with similar size, 

demographics, and ICT availability.  Indirect, generalized applications could also be 

made when developing a program with similar goals in a larger or more diverse setting. 

     Given the timeframe allotted to complete this project in comparison to the 

current school schedule, this project relies on theoretical applications of the research for 

its design.  It is based on the assumption that good research and appropriate application of 

that research will create a successful program.  In the future, it would be beneficial to 

study the effectiveness of this professional development initiative to create lasting change 

in ICT integration in the classroom.  Additionally, because the focus is on the classroom 

teacher, student attitudes, beliefs, ICT skills, and perceptions of classroom integration 

will not be fully studied or addressed.   

Significance of the Study 

 Despite the availability of ICT at this school and the development of an extensive 

technology plan, ICT is not integrated into the majority of classrooms on a regular basis.  

The current technology plan lacks an understanding of the preeminent role professional 

development needs to play in order to ensure integration of technology into the standard 

curriculum.  Additionally, with limited opportunities for professional development in 

general, it is unlikely that the necessary skills for ICT integration will be developed 

without this project.  This professional development initiative has the potential to serve as 
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a catalyst for the design and implementation of school-initiated, research-based 

professional development on other important educational topics.    

 Given the yearly investments in technology at this school and the school‟s 

expressed desire to equip and inspire their students to become future leaders in their 

community, this professional development initiative will be a significant step forward in 

being good stewards of the resources the teachers have available to them.  It will benefit 

the students of this school by equipping their teachers to create engaging, authentic 

lessons using best practice pedagogy.  Students will learn skills necessary to participate 

efficiently and effectively in the Information Age.  Additionally, teachers will experience 

a professional development program designed specifically for them.  This program will 

give them valuable ICT skills, stimulate their innovativeness, establish collaborative 

discussions with colleagues, and provide ample opportunities for assessing their success 

in the classroom.  Most importantly, it will enable them to use all of the tools available to 

them to provide their students with the best possible learning experiences.    

 Whenever attempts are made to require more time of hard-working teachers, some 

resistance is to be expected.  It will be important to help teachers see the value of this 

program for their professional lives and the lives of their students.  If too much resistance 

is encountered, it may be more effective to begin the program with a smaller number of 

volunteer teachers rather than a school-wide initiative.  Feedback from this initial group 

of teachers would provide valuable insight for future implementations of this program 

and the development of other on-site professional development programs.   
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Methods of Procedure 

 This thesis project began with a comprehensive study of the literature on the topic 

of ICT use in schools.  Additional research was completed on constructivist teaching 

pedagogy and the effectiveness of various forms of professional development.  The 

information gleaned from the review of the literature is presented in chapter two of this 

thesis.  Data about the demographics and ICT availability in the target school was 

collected for the project.  The study of the literature was then synthesized with the 

demographics and ICT availability of the target school to create a custom research-based 

professional development program.  The program is explained in detail in chapter three of 

this thesis.  Finally, chapter four of this thesis offers a discussion of the program 

development, including implications for future analysis and study.   
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II. PLENARY LITERATURE REVIEW 

 

 The use and presence of technology in education is as old as the field of education 

itself, beginning with more simple tools like chalk and slates and progressing toward the 

more complex tools of personal computers and their hardware and software components.  

These technological contributions to the field of education are the result of passionate 

innovators and scholars who have sought to enhance the educational system of the United 

States (Hermans, Tondeur, van Braak, & Valcke, 2008).  For the purposes of this thesis 

project, we will focus on the technological innovations that can be encompassed under 

the umbrella of Information and Communication Technology (ICT).   

Governmental Policy and History of ICT in Education 

 Attempts to involve ICT in the educational arena began with the invention of the 

personal computer (Fazarinc, S. Divjak, Korošec, Holobar, M. Divjak, & Zazula, 2003).  

Fazarinc, et. al. also point out that many subsequent inventions to make the personal 

computer more user-friendly were spawned due to the desire to see the computer put to 

use in educational settings.  The first computers entered the world of education during the 

1970s (Keengwe, et. al., 2008b).  During the 1980s, additional inventions that aided the 

use of personal computers also entered the field of education (Keengwe, et. al., 2008b).  

Finally, the Internet came on the scene during the 1990s (Keengwe, et. al. 2008b), further 

securing the rise of the Information Age.   

 Along with the increasing presence of the Internet, other inventions in the field of 

ICT were being combined to increase the accessibility and usability of ICT for 
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educational purposes.  Teachers began using technology in additional ways both inside 

and outside of the classroom (Bebell, et. al., 2004).  Of note is the fact that while the 

innovations of new ICT and their introduction to educational institutions were in full 

swing, the integration of these technologies into the process of learning was not observed 

in most of the nation‟s classrooms (U.S. Department of Education, 2004).  

 The increasing availability and promises of ICT in the classroom prompted 

investigations into how ICT was utilized in classroom settings.  Historically, ICT use was 

categorized into the following three categories: tutor or computer-aided instruction, tool, 

and tutee (Wentworth & Earle, 2003).  The computer as a tutor included drill-and-

practice type programs (Wentworth & Earle, 2003).  The computer as a tool encompassed 

such activities as word-processing and researching databases of information (Wentworth 

& Earle, 2003).  The computer as a tutee involved the student programming the computer 

(Wentworth & Earle, 2003).  More recent inspections have categorized computer-use by 

teachers into the following activities: creating instructional materials, keeping 

administrative records, communicating with colleagues, gathering information for 

planning lessons, presenting multimedia presentations, accessing research for best 

practice teaching, communicating with parents and students, and accessing model lesson 

plans (Bebell, et. al., 2004).  The results of this research indicate that computers are being 

used in significant ways to support teaching outside of the classroom but in limited ways 

to support learning in the classroom (Bebell, et. al., 2004).   Based on this understanding 

of current ICT use in classrooms, recent efforts in ICT use for education have focused on 

encouraging teachers to use technology to support learning in the classroom (Frye & 

Dornisch, 2007-2008). 
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 Research would indicate that this focus is well-placed.  Despite many promises of 

ICT to enhance, even reform, the educational system in the United States, ICT is not 

being used in the classroom in ways that develop meaningful learning opportunities or 

fully realize its proclaimed potential (Keengwe & Anyanwu, 2007).  Even so, the ever-

present components of ICT and continuing research on ICT remind us that computer 

technology continues to advance and influence the way students learn (Keengwe & 

Anyanwu, 2007).  With three decades worth of investments, advancements, and research 

into the use of ICT in classrooms, many stake-holders in the field of education 

understand the potential for the use of technologies in the classroom (Allen, 2008).  Now, 

a shift in focus is being made to understanding how to prepare teachers to select and use 

appropriate components of ICT to achieve the goals they have for their students 

(Keengwe, et. al., 2008b).  The goal of these various stake-holders, including teachers 

and policymakers, is the continued advancement of the U.S. educational system and its 

ability to provide a high-quality education for America‟s students (Culp, Honey, & 

Mandinach, 2005).    

 In 1983 the Commission on Excellence in Education published the A Nation at 

Risk report (Ferneding, 2003).  Included in A Nation at Risk, were a list of basics that 

should be covered before high school graduation, including computer science (Culp, et. 

al., 2005).  A Nation at Risk also pointed out the importance of innovativeness in the 

future success of the nation (U.S. Department of Education, 2004).  Some have 

questioned the arrogance of A Nation at Risk in identifying the school system as the root 

of the nation‟s economic struggles (Ferneding, 2003).  Nevertheless, it has served as a 

springboard for educational reform in the United States. Since the time of this report 
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nations around the world, including the United States, have maintained continuous policy 

making that includes the use of ICT in classrooms (Selwyn, 2008).   Despite the progress 

that the United States has made since A Nation at Risk (Culp, et. al., 2005), there has been 

a push to move technology from computer class and integrate it within the general 

curriculum for all students (Allen, 2008).  Although all of the governmental reports on 

technology recognize the importance of hardware accessibility and reliability, many 

reports also draw attention to other factors involved in technology integration (Culp, et. 

al., 2005).  In fact, the A Nation at Risk report identified the importance of having highly 

qualified teachers in the classroom, and the 2000 National Technology Plan identified the 

importance of improving the training of teachers to enhance technology integration 

(Culp, et. al., 2005).   

 A Nation at Risk began one of the most continuous periods of government fed 

national reform in the United States educational system, and since its passage many other 

pieces of legislation have attempted to continue this reform (Lunenberg, 1998).  The 

Goals 2000 Educate America Act was passed in 1994.  Among other things, the act 

requires that students demonstrate competency in core subject areas and learn to use their 

minds well (Lunenberg, 1998).  Many feel that constructivism and technology integration 

offer the most promise for fulfilling these goals (Lunenberg, 1998).  The National 

Assessment of Educational Progress is used to assess the nation‟s progress in fulfilling 

these goals.    

 In 2001 the No Child Left Behind Act was passed with bipartisan support in 

Congress.  President Bush signed the act into law in January of 2002 (U.S. Department of 

Education, 2004). This act hoped to save children lost in the educational system and 
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abolish illiteracy (U.S. Department of Education, 2004).  With No Child Left Behind the 

government introduced more stringent accountability standards for the educational 

system and cited the importance of using research to fuel reform (U.S. Department of 

Education, 2004).  It also increased expectations of students with the hopes of thwarting 

the tendency to pass children along to the next grade and teacher (U.S. Department of 

Education, 2004).  Research also indicates that along with traditional literacy skills, it is 

also important to help students develop appropriate electronic literacy skills (Labbo, 

2007). 

 In 2002 the National Council for Accreditation of Teacher Education (NCATE) 

included technology in their standards for teacher preparation courses, focusing on six 

skills areas in order to effectively use technology with students and colleagues (Pasco & 

Adcock, 2007).  In addition, the National Educational Technology Standards for Teachers 

include 23 indicators of appropriate preparedness for teacher candidates (Pasco & 

Adcock, 2007).   

 The National Education Technology Plan was presented in 2004 offering 

recommendations in seven key action areas for states, districts, and schools to use when 

developing their own long-term technology plan (U.S. Department of Education, 2004).  

The seven key areas include: strengthening leadership, innovative budgeting, improving 

teacher training, supporting e-learning and virtual schools, increasing broadband access, 

moving toward digital content, and integrating data systems (U.S. Department of 

Education, 2004).  This project will focus on the recommendations for leadership and 

teacher training.  The recommendations for leadership include: developing tech-savvy 

personnel at every level of leadership, developing administrator education programs that 
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include training in technology decision making, encouraging creative partnerships with 

local businesses, and including students in the decision-making process (U.S. Department 

of Education, 2004).  The recommendations with the most application to this project were 

the recommendations for teacher training.  These recommendations include: improving 

teacher preparation for the use of new technology, offering every teacher the opportunity 

to take online learning courses, improving the quality and consistency of teacher 

education, and ensuring that teachers are able to access and interpret data to personalize 

instruction (U.S. Department of Education, 2004).  These recommendations are indicative 

of a developing push to provide professional development for teachers to increase the 

integration of technology in the classroom (Frye & Dornisch, 2007-2008).   

 Also in 1994, the National Education Association collected data from students 

and teachers to develop an understanding of the use of technology in the classroom 

(Tuck, 2004).  This collection of evidence identifies major gains and gaps in the use of 

technology in schools (Tuck, 2004).  Major findings of the study included the following 

(Tuck, 2004):  

 Most educators had access to computers, but student access 

in the classroom was limited.   

 Educators were involved in technology purchases, but still 

felt that upgrades and support were insufficient.   

 Educators were more familiar with educational technology, 

but were ill-prepared to use that technology for 

instructional purposes.   
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 Training was inadequate to prepare and encourage 

integration in the classroom.  

 Gaps still existed based on demographics.   

 Educator attitudes toward technology are variable over 

time.   

Based on these major findings, the following recommendations were given (Tuck, 2004):  

 Make computers available in the classrooms that provide 

regular access throughout the school day.  

 Provide adequate staff development, equipment upgrades, 

and technical support to encourage broad-scale integration. 

 Include the staff in decision-making about all areas of 

school technology, including training and professional 

development opportunities.  

 Ensure that pre-service and in-service teachers are 

adequately prepared to integrate technology in their 

classrooms.   

 Close disparities between demographic groups. 

 Upgrade and maintain equipment in impoverished school 

districts.   

 Encourage further research and development of technology 

programs.   

 Evidence supports the political commitment to improve the quality of education 

that our nation‟s students receive and the importance that increased integration of 
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technology in the classroom will play in achieving these lofty goals and stresses the 

importance of preparing schools and teachers to utilize the technology available to them 

(Joshi, Pan, Murakami, & Narayanan, 2010).  Additionally, these goals are not just for 

certain levels of students.  The National Association for Education of Young Children 

stressed the importance of integrating computers beginning at the early childhood level 

(Joshi, et. al., 2010).   

 The federal government and other national organizations have developed 

curriculum standards that focus on high-order thinking skills, authentic tasks, and 

technology integration to support learning (Polly & Hannafin, 2010).  These skills 

include critical thinking, inquiry, and collaborative problem-solving in every subject area 

(Polly & Hannafin, 2010).   

 Many states, including Ohio, have also adopted technology standards to 

encourage the use of technology in highly effective schools.  Ohio adopted their 

technology standards in December 2003 (State of Ohio Board of Education, 2003).  The 

expressed goal of these standards is to identify what students should be able to know and 

do in technology (State of Ohio Board of Education, 2003).  The process of developing 

these standards began in 1997 and Amended Substitute Senate Bill 1 added the area of 

technology to the list of subjects for standards to be developed (State of Ohio Board of 

Education, 2003).  These standards are based on the National Education Technology 

Standards for Students and were reviewed by national experts to ensure their 

appropriateness and clarity (State of Ohio Board of Education, 2003).  They address a 

broad spectrum of technologies, including ICT, that are divided into three categories: 

computer and multimedia literacy, information literacy, and technological literacy (State 
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of Ohio Board of Education, 2003) with the goal of equipping schools to prepare their 

students to meet the Eighth Grade Technology Literacy requirement of No Child Left 

Behind (State of Ohio Board of Education, 2003).  Seven standards are delineated with 

benchmarks and indicators as follows (State of Ohio Board of Education, 2003): 

 Nature of Technology 

 Technology for Society Interaction 

 Technology for Productivity Applications 

 Technology for Communication Applications 

 Technology for Information Literacy 

 Design 

 Designed World 

 Standards have an important role to play in technology integration.  Standards 

delineate specific goals and expectations to be sought and met and provide political 

momentum for reform movements (Gordon & Still, 2007).  Universities and 

governmental organizations alike recognize this need for specific standards in order to 

align their programs (Donaldson, 2009).  Important to note is that due to the fluidity of 

the field of technology, it is imperative to continuously evaluate these standards 

(Donaldson, 2009).  The Ohio Academic Content Standards, including those for 

technology, sought to create this important framework (State of Ohio Board of Education, 

2003).  In regard specifically to the technology standards, they sought to provide a 

foundation for technological achievement (State of Ohio Board of Education, 2003). 

They offer these as a “set of common expectations upon which to base technology 

curricula” (State of Ohio Board of Education, 2003).  The State of Ohio Board of 
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Education (2003) identifies the following principles as guiding factors when developing 

the state‟s technology standards: high expectations for all students, alignment with 

national technology standards, successive transitions between grades, a focus on 

important concepts, active and authentic learning, guided curriculum decisions, and 

ability to become a basis for assessments.  Although it is important to recognize the 

reality that standards alone will not ensure good methodology (Gordon & Still, 2007), 

standards can provide a baseline for establishing proper content and methodology.  

 Within the broader constructs of the Ohio Academic Content Standards for 

Technology, specific goals are given for all students to achieve.  Within the area of 

computer and multimedia literacy, students would be expected to use hardware, software 

applications, and multimedia tools in appropriate ways to accomplish educational tasks 

(State of Ohio Board of Education, 2003).  Information literacy involves the ability to 

locate, interpret, and utilize information for research and knowledge building (State of 

Ohio Board of Education, 2003).  Technological literacy refers specifically to unique 

abilities required for participation in a technological world, including the connections 

between technology and career choices (State of Ohio Board of Education, 2003).   The 

philosophy behind these standards is that “learners will become capable problem-solvers 

and creative thinkers who are prepared to adapt to changing environments, educational 

challenges, and career opportunities” (State of Ohio Board of Education, 2003).   

 The importance of literacy within these standards is evident.  In the Information 

and Technological Age, literacy becomes even more essential, not just in understanding 

text, but also the possession of the ability to discern accuracy and usefulness for a given 

situation (Gordon & Still, 2007).  The school system in the United States was designed to 
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serve students in an era of U.S. history that has become known as the Industrial Age.  

Today‟s students, however, no longer fit that mold (Prensky, 2001).  Today‟s students are 

known as “digital natives” and they require a new set of skills to participate in a new 

structure known as the Information Age (Shepherd & Mullane, 2010).  Teachers and 

students must now learn to view components of ICT as tools rather than toys (Shepherd 

& Mullane, 2010).  Students can complete tasks at higher levels when they are equipped 

to use ICT as a tool, but students and teachers alike need appropriate training to select the 

best technological tool for the task at hand (Shepherd & Mullane, 2010).  This generation 

constructs and understands meanings through various mediums, including music and 

images in addition to printed text (Shepherd & Mullane, 2010).  This has developed an 

entirely new set of literacy skills that students need to learn and cultivate in order to 

become active participants in the Information Society.   

 Students today have to learn how to access the information, but they must also 

learn the necessary skills to sort through and use the information to accomplish their tasks 

(Kurt, 2010).  Much research has been done on the development of literacy skills.  One 

such study indicates that literacy has cultural, creative, and social applications 

(Partington, 2010).  Media literacy works in a similar way to traditional literacy in that it 

is critical and requires a specific set of skills, including an understanding based on social 

context (Partington, 2010).  Following his study on gaming literacy, Partington (2010) 

concluded that it is imperative for teachers to engage students in activities that are a part 

of their culture and scaffold ideas that allow students to learn from their experiences.   

 In their work on new literacy, Mokhtari, Kymes, and Edwards (2008) investigate 

how current models of reading and writing translate to online literacy.  Their research 
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identifies that online and offline reading are very different.  Online reading enables 

instant communication about the issues students are studying and the purposes for 

reading are often different than the reading of traditional printed text (Mokhtari, et. al., 

2008).  Necessary literacy skills range from knowing which search engine to use to 

critically evaluating the information that is found (Mokhtari, et. al., 2008).  Mokhtari, et. 

al. identify that online reading comprehension skills involve the following five areas: 

generating a social problem or question, locating information, critically evaluating 

information, synthesizing information from multiple sources, and communicating 

information with others.  However, the National Assessment for Educational Progress 

will not assess for these skills until after 2019 (Mokhtari, et. al., 2008). 

 One marked difference between traditional literacy and electronic literacy is in the 

passivity of traditional texts and the interactivity of electronic texts (Pearman, 2008).  

Electronic texts allow the reader to hear the text, hyperlink to other explanations or 

connecting data, and control the flow of the text (McKenna, Reinking, Labbo, & Kieffer, 

1999).  While electronic texts must be utilized carefully with struggling readers 

(Pearman, 2008), especially in reference to the potentially bewildering set of options 

(McKenna, et. al., 1999), some text features may offer computer-aided, individualized 

instruction for struggling readers (Labbo, 2007).  Translation resources and illustrations 

can provide scaffolding help to struggling readers if used in an appropriate manner, but 

just as with traditional text it is important to recognize the major stages that students 

move through in regard to reading ability: initial reading and decoding, confirmation and 

fluency, reading for learning, multiple viewpoints, and developing a world view 

(McKenna et. al., 1999). 
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 In addition to changing, or at least enhancing, the skills necessary for reading 

electronic texts, increased use of the Internet has made changes in the necessity for 

developing writing skills for effective online communication (Karchmer-Klein, 2007).  

Electronic text is different than traditional prose in that it allows for many advanced 

features such as sound, font changes, graphics, and hyperlinks to be used (Karchmer-

Klein, 2007).  Students must develop the capabilities to use these features in their writing 

in order to accurately convey their thoughts to their readers (Karchmer-Klein, 2007).  

Suggestions have been made that the use of classroom websites will contribute to the 

development of both reading and writing portions of electronic literacy (Karchmer-Klein, 

2007). 

 As identified in the aforementioned research, it is important that students learn to 

access and use the seemingly limitless information available to them courtesy of ICT 

(Salpeter, 2008).  Today‟s students possess the basic skills necessary to utilize computers 

as toys, but they must be trained in search skills, analysis, and online ethics in order to 

effectively use them as tools (Salpeter, 2008).  Though ICT rapidly changes, teachers can 

effectively equip their students to be critical thinkers with regard to the information they 

are able to access via ICT technologies (Baker, 2007).  Likewise, other opportunities for 

developing these new literacy skills seem to be relatively limitless given the information 

available via the Internet (Baker, 2007).     

 Though some critics question the responsibility of the educational system to cater 

to society as a whole and cite the computerization of society as the force behind including 

the computer in the classroom, even they must also admit that developments in ICT are 

creating changes in the lives of those involved in the educational system (Ferneding, 
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2003).  Ferneding also identifies that the purpose of education in the Information Age has 

been redefined resulting in a need for the integration of ICT into the educational system.  

Students growing up in this Information Age need to develop a set of skills different from 

students of the past.  These students need to function in a global marketplace where 

technology skills, critical thinking capabilities, and the ability to effectively access and 

utilize information are prerequisite skills for success (Culp, et. al., 2005; Baker, 2007).  

Projections for the future suggest that global competition will continue to increase in the 

future and recognize that this competition will require increasing ICT skills (U.S. 

Department of Education, 2004).  America‟s students need to be equipped to participate 

in this global market economy (U.S. Department of Education, 2004).       

 The United States Department of Education (2004) also recorded the voices of 

students when developing the National Education Technology Plan.  Given that it is there 

future at stake and to get a better perspective on these “digital natives” to be educated in 

this newly evolving educational system, these voices provide valuable insight to the study 

of the integration of ICT into classrooms.  Major themes identified from student 

comments included a description of students as tech-savvy students who value and prefer 

the use of technology in every aspect of life.  Also identified were that their daily 

activities were different because of technology, the bulk of their computer access occurs 

at home, and they are ultra-communicators.  These students expressed the desire to use 

computers to learn at school and the need for teachers to be equipped to teach using 

computers.  These students see the potential for ICT use in schools, but also recognize the 

need for teachers to receive the training to realize this potential (U.S. Department of 

Education, 2004).  
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 Few would argue the fact that we live in a technological world and that the tools 

of ICT are becoming a part of the way we teach and learn today (Ayas, 2006).  Today‟s 

students love to do, discover, and interact with their environment.  These activities make 

learning more fun.  Some would argue that it is not a question of should we use 

technology, but how can we best use technology to enhance the learning of our students 

(Ayas, 2006).  In addition to equipping students to become participants in a technological 

world, research supports the use of ICT to increase student motivation and performance 

(Ayas, 2006).   Frye and Dornisch (2007-2008) indicate in their study on student 

evaluations of ICT use that students favor the more interactive approach that the use of 

ICT seems to lend itself to over more traditional forms of learning.  Still, it is imperative 

that we continue to recognize technology as a tool and recognize the critical role of 

teachers who will decide how to best utilize this tool in preparing their students for their 

futures (Casey, 2008).   

 Given this information it is apparent that ICT can provide tools for educational 

reform and improvement (Ayas, 2006).  The U.S. Department of Education (2004) 

indicates that our nation is seeking change and that the constructivist movement will 

continue to be fueled through ICT integration.  Their reasoning for this reform is to see 

that all students are able to succeed and receive a quality education.  Educational reform 

finds its foundation in two basic assumptions: students of the U.S. have a lower academic 

achievement level than students of other world countries and the Information Age 

requires a new skill set to ensure competitiveness in this global economy (Ferneding, 

2003).  The merger of these two goals has created a technocentric approach to reform 

(Ferneding, 2003).  To be fair, Ferneding cautions against whole-heartedly accepting ICT 
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as a tool without cultural bias and points to the importance of understanding the cultural 

influences at play when making technocentric reforms.  A key point in this awareness is 

the acknowledgement that acquisition of ICT components will not inherently create 

reform.  Teachers must be equipped to use the tools in ways that align with best practice 

pedagogy (Ferneding, 2003).  In short, how you use the technology is just as important as 

having the technology.   

 Given the two assumptions stated above, it is not surprising that one of the most 

common reasons given in support of reform is the need to effectively prepare students for 

adulthood (Hopson, et. al., 2001-2002).  Listed among the skills necessary for success in 

the Information Age are problem-solving, critical-thinking, and higher-order thinking 

skills and the integration of ICT is viewed as a tool with the potential to develop these 

skills when used in conjunction with constructivist teaching (Hopson, et. al., 2001-2002).  

Additional goals of reform include making schools efficient and transforming the 

teaching-learning process into an active experience on the part of both teachers and 

students (Solhaug, 2009).  The use of ICT alone will not promote reform in the 

educational system, but it is believed that the use of ICT can work as a catalyst to 

encourage the use of constructivist teaching methods rather than more traditional teacher-

centered approaches (Culp, et. al., 2005).   

 Labbo (2007) suggests that the reason computers catalyze change is that they 

provide a unique, efficient, and creative approach to problem-solving.  Labbo (2007) also 

suggests that ICT components can create student-centered learning environments that 

motivate students to seek after knowledge and take control of their own learning.  Frye 

and Dornisch (2007-2008) also identify that successful integration of technology carries 
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with it a tendency towards student-centered teaching.  Additionally, the Internet provides 

enhanced communication that increases feelings of ownership among students (Solhaug, 

2009).  Further cementing the relationship between constructivism and ICT integration, 

Gordon and Still (2007) identify that constructivist teaching carries with it the inherent 

proclivity toward the inclusion of ICT as a tool for authentic learning tasks and points to 

the potential for ICT to serve as an intellectual partner in scaffolding during learning 

tasks.  In fact, constructivist beliefs of teachers had a strong correlation with ICT 

integration in the classroom (Hermans, et. al., 2008).   

 This current trend toward constructivist teaching has opened doors for the 

integration of technology because technology is viewed as the vehicle for enacting the 

change from traditional, teacher-centered classrooms to constructivist, student-centered 

classrooms (Hermans, et. al., 2008).  ICT is credited with the potential to bring about this 

constructivist revolution (Hermans, et. al., 2008).   

 Further support for the use of ICT in education reform comes from the positive 

correlation between ICT integration and student achievement, attitudes, and self-esteem 

(Keengwe, et. al., 2008b).  Keengwe, et. al. continues to point out the importance of 

using technology as a tool to complete appropriate and authentic tasks and the importance 

of using ICT alongside best practice, student-centered constructivist teaching.  

Admittedly, the potential of ICT exists only in its proper usage, but when it is used 

appropriately the opportunities for educational reform are nearly limitless (Keengwe, et. 

al., 2008b).   

 Though ICT can serve as a catalyst, it is not a magical cure to fix all of the 

problems of the educational system (Keengwe, et. al., 2008b).  The most important 
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resource for reform in the classroom is the teacher, and those teachers must be prepared 

to utilize the ICT that is available in their classroom in authentic and effective ways 

(Keengwe, et. al., 2008b).  ICT is popular because teachers believe in the potential of ICT 

to improve student learning, but evidence identifies that ICT integration only improves 

the educational experiences of students if it is used in effective, constructivist ways 

(Keengwe, et. al., 2008b).  Thus, the greatest need to achieve the desired educational 

reform is the preparation of teachers to utilize all the tools available to them in a way that 

promotes best practice pedagogy so that instruction guides the selection of appropriate 

tools (Keengwe, et. al., 2008b).  Teachers have a unique and invaluable role to play in the 

integration and effectiveness of ICT in the classroom (Keengwe, 2007). 

 Still, some educators caution that reform does not happen overnight and we 

should be aware of faddish changes that reflect the ever-changing attitudes and desires of 

the public (O‟Neil, 2000).  Additionally, O‟Neil in his interview of Larry Cuban, records 

Cuban‟s caution that reforms with the least chance of sticking are those that attempt to 

change the way teachers teach.  If policy makers intend to transform education from 

traditional to constructivist teaching, it is imperative that teachers are involved in the 

decision-making process and equipped to carry out the changes within the classroom over 

the long term (O‟Neil, 2000).   

 Cuban, et. al. (2001) also point out that current studies on technology use in 

classrooms identify that teachers maintain current pedagogy.  They note that historical 

attempts at reform have failed due to their focus on policy makers rather than on the 

teachers who would be carrying out those reforms.  If the current push for educational 

reform is to be lasting, teachers must be equipped and empowered to make the necessary 
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pedagogical changes (Cuban, et. al., 2001).  Prensky (2008) also points out that many 

teachers see this change as enormous and the hope of change rests on the shoulders of 

those who believe in the potential of constructivist teaching and ICT integration.  Prensky 

suggests that three things will be required for the majority of teachers to make this 

pedagogical shift: examples, support, and success.   

 At the risk of stating the obvious, significant investments in ICT have been made 

in schools across the nation over the past few decades (Bebell, et. al., 2004).  The 

constructivist reform movement that hangs its tenants on the promises of ICT integration 

in the classroom has spawned increasing expenditures in technology (Kromhout & 

Butzin, 1993).  Proponents of ICT investments justify these expenditures across three key 

ideas: technology is a tool that can address the challenges of education, technology can 

serve as a catalyst for constructivism, and technology plays an increasingly significant 

role in the global economy (Culp, et. al., 2005).  As schools continue to invest in 

components of ICT, it is important to determine the effectiveness of these investments in 

regard to student learning (Keengwe, et. al., 2008b).  Research indicates that in many 

classrooms across the country, computers have become rather expensive dust collectors 

that merely take up space in the classroom (Kromhout & Butzin, 1993).  Some have 

questioned the expectation that providing the components of ICT will automatically lead 

to their effective use, and stress the point that a re-appropriation of ICT funds to include 

teacher training is called for (Cuban, et. al., 2001; Keengwe, et. al., 2008b; Keengwe, 

2007).  The U.S. Department of Education (2004) suggests that the problem with ICT 

integration is not funding for ICT, but how those funds are allocated and a failure to 

understand how to use the technology to promote best practice teaching.  Likewise, Culp, 
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et. al. (2005) suggest that ICT funding be spent across seven areas: improving access and 

infrastructure, creating and purchasing high-quality software, providing sustained 

professional development, increasing funding from various sources, promoting the roles 

of public and private stakeholders, increasing research, and continuously reviewing the 

local purchasing and use of ICT in the classroom.     

 The fact remains that although ICT is often touted as the savior from an out-dated 

educational system (Ferneding, 2003) and the catalyst for the reformation of that system 

(Hermans, et. al., 2008) the realization of these goals is yet unseen (Fazarinc, et. al., 

2003) despite significant investments and political support of ICT integration and reform 

(Keengwe, et. al., 2008b).  The time has come to stop looking back and begin looking 

forward by equipping teachers to use the most effective tools to provide the best 

education possible for their students (Shepherd & Mullane, 2010).   

Promises of ICT Use 

 Though evidence suggests that ICT is not being used at its fullest potential and 

that the most effective use only begins in the final two stages of progression in ICT 

integration, one researcher suggests that an important selling point for the use of ICT is 

that it is now possible to begin using ICT in the classroom without changing pedagogical 

practice at the same time, thereby allowing teachers to progress toward best practice use 

of ICT technology at their own pace (Chaptal, 2002).   Extensive research has been 

completed that offers findings that support the advantages of ICT integration in the 

classroom (Kurt, 2010).  Gimbert and Cristol (2004) identify that the promise of ICT lie 

in the ability to improve teaching and learning.  These proposed advantages of 
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technology have been the justification for the seemingly endless investments hoping to 

support ICT use in the classroom (Milliron & Miles, 1999).   

 One such advantage often cited by proponents of ICT integration is its ability to 

breathe life into an outdated educational system by developing more creative and 

innovative lessons (Milliron & Miles, 1999).  Okan (2007) explains that ICT has the 

potential to improve the way that students learn.  Zhao (2006) outlines the importance of 

using creativity when teaching and fostering creativity in students.  Frye and Dornisch 

(2007-2008) identify that the integration of ICT in the classroom can often lead to more 

creative and interactive lessons.  The research of Hopson, et. al. (2001-2002) supported 

the claim that ICT integration has a positive effect on the development of higher-order 

thinking skills in students.  Neo (2005) identified the success of ICT in helping students 

to develop critical thinking, creative thinking, and problem solving skills, while 

simultaneously developing their metacognition and collaboration.   The importance of 

using interactive multimedia applications in the classroom to foster creative and 

innovative learning has also been established (Neo & Neo, 2004).  In addition to 

researchers, many educators also believe in the creative potential of ICT to provide 

active, authentic, and more enticing learning experiences for students (Keengwe, et. al., 

2008b).  Despite its potential to bring creative and innovative changes to the classroom, 

these will only become reality when ICT is combined with best-practice, constructivist 

teaching (Gentry, 2008).   

 In addition to the promises of ICT to increase creativity and innovativeness, 

research also identifies the potential of ICT to increase collaboration in learning based on 

the assumption that learning begins on a social level (Järvelä, Veermans, & Leinonen, 
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2008; Clements & Sarama, 2003).  Though support would have to be given to some 

students, socio-constructivist learning enhanced by ICT scaffolding has the potential to 

increase collaborative learning, decision-making skills, ownership, and social skills in 

students (Järvelä, et. al., 2008).  The access to information and interactivity that ICT 

communication can provide helps improve student learning (Solhaug, 2009).  In research 

on the use of simulation games in the classroom, the potential for social interaction is 

identified alongside intervention and authenticity (Simpson & Clem, 2008).  Simpson and 

Clem also reported findings based on student journals kept during the simulation 

activities that indicate student perceptions of collaboration during the activity.  Schrand 

(2008) also identified that the use of interactive multimedia improved student 

participation and interaction even in a large group setting.   

 In addition to student collaboration, ICT also has the potential to increase the 

collaboration of teachers and other educational professionals.  In the early childhood 

classroom ICT is identified as serving as a catalyst to encourage collaboration between 

teachers and parents, as well as inter-student collaboration in learning (Gimbert & 

Cristol, 2004).  This collaborative teaching leads to increased professional development, 

meaningful pedagogical changes, and more effective ICT integration (Gimbert & Cristol, 

2004).  Accessibility to information on the Internet also increases the potential for 

collaboration between professionals in various fields of education (Doolittle & Hicks, 

2003).  Still, some researchers believe that teachers are not completely aware of the 

collaborative potential of ICT for professional growth (Lim & Chai, 2008).   

 Another concern of teachers with regard to collaborative ICT learning is that it is 

difficult to assess student learning (Lim & Chai, 2008).  Despite the difficulty of 
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assessing collaborative learning through ICT, it does hold promise to increase 

collaborative learning through the consideration of individual needs (Mavrou, Lewis, & 

Douglas, 2010).  Collaboration among teachers is essential to developing positive 

feedback on the collaborative use of ICT in education.  Collaboration and negotiation are 

important to the educational experience, and teachers have a key role to play in 

facilitating communication between students that enhances the combination of the 

various sets of background information and experiences individual students bring to the 

collaborative learning experience of the classroom (Gall & Breeze, 2008).   

 Along with innovativeness and collaboration, researchers have also explored the 

role that ICT has the potential to play in regard to intervention for individual abilities.  As 

identified in the previous paragraph, ICT holds the promise to adjust its questions and 

requirements based on individual levels, needs, and capabilities (Mavrou, et. al., 2010).  

Keengwe, et. al. (2008b) described the promise of computers as tools for students with 

disabilities, meeting individual needs, and making abstract concepts more concrete when 

competent educators design lessons that effectively use ICT.   

 Gentry (2008) identified the desires of educators to explore the promise of ICT to 

support students in the act of writing.  Englert, Manalo, and Zhao (2004) researched the 

effect that the use of ICT for scaffolding would have on students‟ abilities to complete 

the abstract task of writing.  They identified three ways in which ICT can provide 

scaffolding for the writing process: highlighting text structures like sequencing and genre 

types, supporting communication, and giving prompts for completing each step (Englert, 

et. al., 2004).  The results of this research supported the use of ICT in the education of 
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young or struggling writers (Englert, et. al., 2004).  It is also expected that CAI can 

encourage fluidity in the writing of young students (Clements & Sarama, 2003).   

 McKenna, et. al. (1999) similarly investigated the promise of using ICT to aid 

struggling readers.  They identified that guidance could be built into the software that is 

used in the classroom to provide pronunciation, definitions, examples, and illustrations 

that would assist struggling readers in understanding a given text (McKenna, et. al., 

1999).  Clements and Sarama (2003) identify the hope of ICT to help close the gap in 

reading ability caused by environmental factors in early childhood education.  Though 

the use of ICT for reading intervention can create some challenges, research argues that 

the promises of ICT to effectively aid struggling readers outweigh their challenges and 

costs (McKenna, et. al., 1999).   

 Similarly, Mautone, et. al. (2005) acknowledged that computer-assisted 

instruction (CAI) holds the promise to allow individuals to learn various curriculum 

materials at their own pace and level with immediate and consistent feedback.  Their 

research determined that CAI was effective in providing intervention for students 

diagnosed with ADHD in the area of mathematics (Mautone, et. al., 2005).  The results of 

research on ICT use in the social studies classroom indicate that students in each of three 

ability groups (special needs, gifted and talented, and regular education) showed 

improvement in their knowledge and understanding of topics covered, with the most 

significant improvement recorded in the gifted and talented group (Gentry, 2008). 

 Additionally, when ICT lessons are effectively designed and implemented they 

can provide interactive authentic lessons that align with the varied learning styles and 

preferences of the myriad of students in each classroom (Choi, Lee, & Jung, 2008).  
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Blagojevic (2003) similarly identifies the possibilities of ICT in meeting the individual 

learning styles of students in her research on the funding of ICT programs in early 

childhood settings.  In their research on the use of video simulation games in the 

classroom, Simpson and Clem (2008) identified increased motivation due to the video 

game adjusting to individual abilities and providing immediate feedback.  Okan (2007) 

also cited the abilities of ICT to provide individualized instruction that meet specific 

learner needs.   

 Research has documented the effectiveness of ICT integration when it is used 

deliberately and appropriately.  For example, educators understand the importance of 

timely and complete feedback for students in creating an effective learning environment.  

In their research on computer-mediated feedback, Boling and Beatty (2010) documented 

how the use of a computer aided in providing ongoing, formative assessment and 

cognitive modeling in an Advanced Placement English course.  In another example, Ke 

(2008) designed a study to test the conflicting results of studies on the use of computer 

games to improve student mathematic performance.  While Ke‟s study only partially 

supported the effectiveness of computer games on learning outcomes, it does illustrate 

the potential of using ICT as a tool to complement best-practice teaching and support the 

technique of using ICT to increase student motivation.  Lin (2008) also investigated the 

effect of using ICT in the mathematic classroom.  Lin conducted interviews of teachers 

who, through a workshop experience, had attempted to use ICT when teaching 

mathematic concepts.  All of the participants indicated that the computer and web 

resources played a significant role in helping the students learn and increasing student 

motivation (Lin, 2008).   
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 Perhaps one of the most significant longitudinal studies on the effectiveness of 

ICT integration in the classroom has been Project CHILD (Butzin, 2000).  Project 

CHILD encompassed a decade of research demonstrating the effectiveness of technology 

in the classroom (Butzin, 2000).  Created by Florida State University in 1988, the goal of 

Project CHILD was to create classrooms where innovation and technology integration 

were an integral part of the classroom environment (Butzin, 2000).  Project CHILD 

involved a classroom designed to utilize technology in a constructivist environment 

(Butzin, 2000).  Kromhout and Butzin (1993) identified seven key components to the 

Project CHILD program: multi-grade continuous progress classroom clusters, multi-

dimensional classroom learning stations, student empowerment, systemic classroom 

management procedures, use of multiple assessments, and parent involvement.  The role 

of ICT in the program was extending instruction, maximizing time on-task, and proving 

feedback (Butzin, 2000).  Results of this study record consistently higher test scores from 

Project CHILD students over traditional classrooms in mathematics and reading (Butzin, 

2000; Butzin, 2001).   Results also indicate that the effects may be cumulative relative to 

the length of time a student spends in the Project CHILD program (Kromhout & Butzin, 

1993).   

 Aside from testing scores, another expected result of ICT integration in the 

classroom is increasing computer skills in students (Frye & Dornisch, 2007-2008).  

Blagojevic (2003) identifies that computer and other ICT skills are important for students 

to have in an Information Age economy.  A positive correlation between computer 

proficiency and academic achievement has been identified, including increased 

achievement in all subjects, improved attitude, and increased self-esteem in the classroom 
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relative to computer skills (Keengwe, et. al., 2008b).  Clements and Sarama (2003) 

identify that ICT can have a significant impact on student learning when it is used well.   

Important to note, however, is that teacher proficiency with ICT significantly determines 

the effectiveness of its use in the classroom (Chen & Chang, 2006).   

 In order for ICT integration to have a positive impact on the education of 

students, teachers must strongly believe in its capabilities and use ICT as a tool to take 

advantage of and enhance learning opportunities (Silman & Gündoğdu, 2007).  In short, 

research provides support for the effectiveness of ICT integration when it is used by 

skilled teachers as a tool to facilitate and enhance their teaching (Silman & Gündoğdu, 

2007; Butzin, 2001).   Additionally, it is most effective when used in a constructivist 

classroom as opposed to a traditional classroom (Butzin, 2001).  As Milliron and Miles 

(1999) determined, the Internet hasn‟t changed effective education, but it can be used to 

enable best-practice education.  

 Hopson, et. al. (2001-2002) conducted research investigating the impact of ICT 

integration on higher-order thinking skills and student attitudes toward technology.  They 

identified that the use of ICT integration did have a positive effect on student 

development of higher-order thinking skills (Hopson, et. al., 2001-2002).  Even stronger 

were the results indicative of ICT integration creating classroom environments more 

student-centered, cooperative, and tending toward application than traditional classrooms 

(Hopson, et. al., 2001-2002).  This indicates that the technology was a tool in creating a 

more constructivist environment, thereby enhancing higher-order thinking skills (Hopson, 

et. al., 2001-2002).  According to Neo (2005), constructivism and ICT work together to 

create a best-practice learning environment that will encourage students to be active 
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participants in their educational experience and aid them in the development of the skills 

necessary for their future success.   

 ICT is changing the way teaching and learning occur in the classroom (Neo & 

Neo, 2004).  While many students possess at least basic familiarity of the use of ICT, the 

teacher has an important role to play in developing lessons that enable students to use 

ICT as a tool to accomplish specific learning goals (Neo & Neo, 2004).  The conjunction 

of constructivist teaching and ICT integration has the potential to create a more effective 

learning experience for students (Neo & Neo, 2004).  Schrand (2008) indicates the 

importance of using ICT to increase the activity level of students in their learning.  Chen 

and Chang (2006) also identify the importance of utilizing technology in conjunction 

with an educational environment that encourages student activity and exploration.  

Doolittle and Hicks (2003) assert in their research that the use of constructivism in 

conjunction with ICT provides an effective opportunity for students to investigate their 

role as a citizen and demonstrate meaningful learning.   Englert, et. al. (2004) also 

identify the ability of technology to provide scaffolds for thinking and learning in the best 

practice classroom.  Technology has the potential to serve in the role of keeping a student 

within their zone of proximal development (ZPD) when completing learning tasks in a 

constructivist classroom (Gentry, 2008).   

 Despite all of the promises of the joining of ICT with constructivist pedagogy, 

critics remind us of the reality surrounding the integration of ICT alongside 

constructivism.  Peck, Cuban, and Kirkpatrick (2002) identify the following unrealized 

promises: technology literacy for all students, improved resources and academic 

achievement, and a reformed educational system.  In addition, some researchers are 
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unsure that adequate research has been done to prove that change is even desirable 

(Kazanci & Okan, 2009; Okan, 2007).  It is important to inspect what constructivism is 

and in what ways research supports constructivism as best practice pedagogy.  

Constructivism 

 Constructivism is an important trend in education with regard to the relationships 

between the actions of teachers and students in the classroom and is often the basis for 

current educational reforms (Lunenberg, 1998).  Though it is often touted as a new way 

to reform the educational system in the United States, teacher-centered (traditional) 

pedagogy and student-centered (constructivist) pedagogy have both helped to develop 

instruction in U.S. schools. Still, constructivism is recognized as the most current 

learning theory in educational psychology (Ayas, 2006).  The ultimate goal of developing 

best-practice pedagogy is to help students become successful learners and citizens; 

however, these diverse pedagogies have different ideas about how to best accomplish 

these goals (Cuban, 2006).      

 Prensky (2008) explains the difference between traditionalist and constructivist 

teaching by identifying them as old and new teaching paradigms.  He identifies the basic 

tenant of traditionalist teaching as teachers dispensing knowledge to kids, and the basic 

tenant of constructivist teaching as teachers providing guidance as kids teach themselves 

(Prensky, 2008).  Prensky agrees that the primary goal of education is equipping students 

for success, and identifies constructivism as a new way to reach that goal.   

 Lim and Chai (2008) explain that pedagogical beliefs are, simply put, beliefs 

about teaching and learning, and further identify that these beliefs have significant 

implications for effective learning in all environments.  In their study on the use of 
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constructivism in classrooms, Lim and Chai identified that constructivist principles were 

most commonly apparent in the categories of lesson type and student role, while more 

traditionalist principles were common in the categories of teaching style, curriculum, 

goals, and assessments.  Becker and Ravitz (2000) explain that constructivist pedagogy is 

developed from the educational theories of Dewey, Piaget, and Vygotsky and may 

include practices like the following:  

 activities/curriculum driven by student interests 

 collaborative projects that include authentic use of skills 

 content centered on complex ideas instead of facts or 

definitions 

 encourage self-assessment 

 teachers frequently learn alongside and even from their 

students 

 Additionally, Becker and Ravitz (2000) identify four categories that 

contain both traditional and constructivist poles with regard to teacher beliefs and 

practices: student tasks, curriculum structure, teaching style, teacher perceptions.  

A strong emphasis of constructivism is authentic task problem-solving (Häkkinen, 

2002).  Teachers provide authentic questions or problems that activate learning, 

aid students in accessing prior knowledge, and provide support for students as 

they make inquiries and choices (Häkkinen, 2002).  Within the constructivist 

paradigm, it has been said that teachers move from „sage on the stage‟ to „guide 

on the side‟ (Mainka, 2007).  A key role of the teacher is in instructional design 

(Häkkinen, 2002).   
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 Within the tenants of constructivism, teachers create an educational environment 

that values critical thinking, discussion, cooperation, and inquiry, and students are 

responsible for their learning within that environment (Lunenberg, 1998).  With 

constructivism the emphasis is on the student learning how to identify and develop their 

ideas (Lunenberg, 1998).  Lunenberg lists five principles of constructivist pedagogy: 

relevant problems, primary concepts, encouraging students to share their perspectives, 

student-driven curriculum adaptations, and authentic assessments.  Objectives in the 

constructivist classroom would involve encouraging students to classify, analyze, predict, 

and create; and encourage students to elaborate on their understanding of various topics 

constructing relationships and metaphors (Lunenberg, 1998).  Additionally, student 

responses and questions would drive the lesson with the end goal of teaching students to 

become problem finders and solvers (Lunenberg, 1998).  Learning in a constructivist 

classroom is fluid and active within social situations and frequently follows veins not 

written into traditional curriculum models (Doolittle & Hicks, 2003).  Constructivism 

operates on the assumption that students will actively seek knowledge and are innately 

curious; therefore, motivation would play a key role in the constructivist classroom 

(Ayas, 2006; Simpson & Clem, 2008).   

 According to Doolittle and Hicks (2003), constructivism in general focuses on the 

role of the student as active participant in their learning, but can be further divided into 

three branches: radical constructivism, social constructivism, and cognitive 

constructivism.  Radical constructivism emphasizes internal learning, and builds upon the 

belief that reality outside of the individual cannot be known (Doolittle & Hicks, 2003).  

Social constructivism focuses on the construction of knowledge within social 
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collaboration, but also holds to the belief that external knowledge is unknowable 

(Doolittle & Hicks, 2003).  Cognitive constructivism is a conservative form of 

constructivism that acknowledges external realities that can be explored and understood, 

thus it involves a search for knowledge in how the world works and knowledge is 

valuable based on its alignment with reality (Doolittle & Hicks, 2003).  Doolittle and 

Hicks would hold to the worldview of cognitive constructivism and outline the basic 

principles of constructivism as follows:  

 Constructing knowledge through social and individual 

processes 

 Constructing knowledge within cultural contexts 

 Constructing knowledge in authentic, real-world 

environments 

 Constructing knowledge on the foundation of prior 

knowledge and experiences 

 Constructing knowledge within an integration of 

various subject contexts 

 Constructing self-regulation strategies to assess 

personal learning  

 It is important to remember that teachers do not necessarily staunchly maintain 

the same pedagogical style across years or even lessons (Becker & Ravitz, 2000).  

External pressures also impact a teacher‟s pedagogical style and develop their 

pedagogical beliefs (Becker & Ravitz, 2000).  Cuban (2006) demonstrates in his research 

on classroom instruction that teachers‟ pedagogical practices are often hybrids, 
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containing tenants of both teaching traditions.  Cuban goes on to explain that it is prudent 

to view the pedagogical practices of teachers along a continuum rather than black and 

white, but did acknowledge that these hybrid pedagogies are most common in elementary 

classrooms.  Cuban also identifies the role that external pressures play on the beliefs and 

practices of teachers.    

 Included in these external pressures is the push to develop pedagogical skills that 

adequately meet the needs of learners in the Information Age.  Simpson and Clem (2008) 

believe that it is important to determine whether or not the current pedagogy of teachers 

is sufficient for today‟s digital learners.  They recognize the valuable store of knowledge 

that teachers hold, but believe that they require more up-to-date pedagogical skills in 

order to aid students in developing their own knowledge base (Simpson & Clem, 2008).  

The research of Neo (2005) does support that today‟s students prefer the authentic, 

collaborative problem-solving of constructivist learning.   

 There is agreement among many researchers that constructivism is the best 

pedagogical model for the Information Age (Chaptal, 2002).  Chaptal does caution that 

the external pressure of high-stakes testing could discourage teachers from adopting 

constructivist practices.  Similar to the research previously cited, Chaptal identifies the 

tenants of constructivism as follows:  

 complex and realistic problems 

 collaborative problem solving 

 examining problems from multiple perspectives 

 student-ownership of their own learning 

 self-awareness and self-assessment 
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 Countries around the world are including the push for constructivist teaching in 

many of their educational initiatives, with the hope of helping students develop creativity 

and problem-solving skills necessary for effectiveness in the twenty-first century (Neo, 

2005).  These policy makers believe, and are supported by the research, that 

constructivism offers the greatest promise for improving the education of all students 

(Lunenberg, 1998) and for increasing the effective integration of ICT in the classroom 

(Gordon & Still, 2007).  Choi, et. al. (2008) identify that knowledge constructed in 

authentic environments promoted by constructivism is more active.  Hopson, et. al. 

(2001-2002) explain that the learner in a constructivist environment learns more because 

their interactions with the material are more authentic, interdisciplinary, and self-driven.  

They also identify that higher-order thinking skills are more developed in a constructivist 

environment because students become active participants in their knowledge construction 

unlike the passivity of traditional classrooms, the focus is on inquiry and big concepts 

rather than fact regurgitation, there is collaboration with peers, and assessments require 

the use of higher-order skills rather than fact and definition recall (Hopson, et. al., 2001-

2002).    

 In their research on the use of video simulations in a constructivist classroom, 

Simpson and Clem (2008) observed the following results from the constructivist 

pedagogical approach involved in this classroom: increased classroom and student 

morale, student ownership of educational tasks, and unique responsibilities within 

working groups.    Keengwe, et. al. (2008b) also recorded that students using technology 

within constructivist classroom settings scored significantly higher on assessments than 

those who used technology in traditional classrooms.  Additional research suggests that 
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the benefits of constructivism lie in the motivation for students and the development of 

life-long learning skills and explains that constructivist learning encourages the active, 

authentic problem solving necessary for concept development and essential for lifelong 

success and learning (Järvelä, et. al., 2008).  Additionally, Boling and Beatty (2010) 

suggest that constructivist environments provide the opportunity for increased formative 

assessment, which is more conducive to knowledge development than the summative 

assessment most commonly used in traditional classrooms. 

 The results of Keengwe, et. al. (2008b) suggest that it is important for teachers to 

encourage students to construct knowledge through problem-solving, decision-making, 

and goal-setting because it allows students develop a better understanding of key 

concepts.  Admittedly constructivism can be difficult to implement, and certainly 

changing from traditionalist pedagogy to constructivist pedagogy would require 

significant philosophical reevaluation and investment of time, but research suggests that 

the ends would justify the means (Keengwe, et. al., 2008b).  Finally, many believe that 

constructivism holds the key to the most effective integration of ICT in the classroom 

(Lunenberg, 1998).   

 Though it is difficult to discern which is the cause and which is the effect, a 

strong positive correlation exists between constructivism and ICT integration in 

classrooms.  Some researchers believe that ICT offers the best tool for supporting 

constructivist learning and identify that the explosive combination of constructivism and 

ICT integration increases student engagement and motivation (Järvelä, et. al., 2008).  

Järvelä, et. al. (2008) believe that the scaffolding provided by ICT and the empowerment 

provided by self-regulation and encouragement of inquiry reduce student uncertainty and 
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help guide learning.  Scaffolding is important in constructivist pedagogy and involves 

teachers, or in some cases technology, providing necessary assists to keep students within 

their zone of proximal development and gradually removing these assists, or scaffolds, as 

students master necessary skills (Englert, et. al., 2004).   

 Keengwe, et. al. (2008b) identify that teachers should utilize ICT as a tool within 

a classroom based on constructivist pedagogy and acknowledge that ICT alone will not 

change education, but rather the effective use of that technology to increase learning in 

core subject areas, and identify that teacher pedagogical beliefs are one of several factors 

involved in the effective integration of ICT in the classroom.  Teachers need to know 

how to effectively use ICT in their classrooms (Ayas, 2006).  Ayas also claims that ICT 

integration is necessary for preparing twenty-first century students and should be used 

within the paradigm of constructivism.  

 Hopson, et. al. (2001-2002) identified in their research that teachers felt that ICT 

classrooms differed from traditional classrooms because learning was student-centered, 

cooperative groups were used, and learning focused on application allowing students to 

move past learning facts to applying information to authentic problem solving.  Simpson 

and Clem (2008) stated that the combination of ICT and constructivism in their study led 

to increased student motivation and active engagement in the learning task.  Neo (2005) 

suggests that the shift toward constructivist pedagogy has opened up opportunities for the 

integration of ICT in the classroom.   Butzin (2002) supports this claim, identifying that 

the greatest hindrance to effective ICT integration is the attempt to integrate ICT into 

traditionalist pedagogy, and that constructivism creates greater opportunity for effective 

ICT integration.  
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 Mueller, et. al. (2008) suggest that constructivist pedagogical beliefs may be a 

prerequisite for effective technology integration.  Chaptal (2002) explains that technology 

can be used to support both traditional and constructivist pedagogy, but that it is most 

effective when used alongside a constructivist model of teaching and learning.  Prensky 

(2008) agrees that it is combination of ICT integration and constructivist pedagogy that 

holds the key to educational reform that prepares students for the twenty-first century. 

Ayas (2006) also identifies that ICT is well-suited for use as a tool in a constructivist 

classroom and that constructivist values are supported by the use of ICT in the classroom 

to provide students with a tool that enhances their motivation, collaboration, and 

ownership of classroom activities.  Doolittle and Hicks (2003) support these claims, 

identify this transformation of education as essential, and offer the following suggestions 

for constructivist-based ICT integration in the classroom:  

 Implement technology as a tool for inquiry 

 Implement technology as a way to increase task-

authenticity 

 Implement technology that increases social 

interaction on all levels 

 Implement technology to provide effective feedback 

 Implement technology to encourage student 

independence 

 Becker and Ravitz (2000) caution that there are many ways to build a classroom 

based on constructivist pedagogy, but they also recognize the possibilities of ICT when 

used as a tool to achieve constructivist goals. Research supports the important role of the 
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classroom teacher on the effective integration of ICT as a tool to meet the needs of the 

complex classroom environment (Lim & Chai, 2008).  The research of Becker and Ravitz 

examined the hypothesis that continued ICT use in the classroom would lead to changes 

in pedagogy toward constructivism.  Their results supported the hypothesis that teachers 

who regularly integrated ICT into their classroom activities also reported the greatest 

shift in their personal pedagogies toward constructivism.  Becker and Ravitz suggested 

the following explanations for this correlation: 

 These teachers learn over time that they are more 

effective when using constructivist teaching strategies. 

 These teachers may have already held philosophical 

beliefs bent toward constructivism 

 These teachers may have been influenced by an 

external culture that supported both ICT integration and 

constructivism 

 These teachers were the most willing to experiment 

with their teaching style and took a more innovative 

approach toward education pedagogy and ICT use in 

the classroom 

 Scardamalia and Bereiter (2008) remind that ICT is a tool and therefore it is 

dependent upon the work of teachers for its effective use.  In their work on the use of 

simulations in the classroom, Adams, et. al. (2008) identify that the simulations were 

optimally effective when their use was student-driven, allowing students to formulate 

their own questions and actively seek answers.  Similarly, Hermans, et. al. (2008), 
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identify that when considering effective ICT integration it is imperative that stake holders 

consider the myriad of factors involved, including the teacher‟s pedagogical beliefs.  

Their work established that constructivist teacher beliefs were a strong predictor of ICT 

integration in the classroom (Hermans, et. al., 2008).  Culp, et. al. (2005) concede the 

promise of technology as an catalyst to encourage constructivist pedagogy, but caution 

that adequate professional development is essential to realizing the combined power of 

constructivist pedagogy and ICT integration.  

Current Utilization of ICT 

 Significant investments in technology have led to questions about its impact on 

teaching and learning (Bebell, et. al., 2004).  Key leaders in the field of ICT integration, 

including both cheerleaders and skeptics, have started to question whether or not the 

significant investments in ICT are justified by the results of their use (Chaptal, 2002).  

Cuban (2000), for example, feels that there is little evidence to support continued 

investments in ICT technologies and even questions the necessity of ICT skills for future 

careers.  Many researchers, including Keengwe (2007) cite the work of Cuban as 

identifying and explaining the failure to effectively integrate ICT in instruction despite 

significant expenditures on ICT technologies.  Carnevale (2004) also indicates a failure 

of the acquisition of ICT to create meaningful change.  

 The research of the National Education Association indicates that progress has 

been made in the area of ICT integration in the classroom, but there are still many 

obstacles to widespread use (Tuck, 2004).  One conclusion of the NEA report was that 

students need greater meaningful access to computers in the classroom (Tuck, 2004).  

The reality is that greater access and availability has been established, but widespread 
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utilization of ICT in the classroom has not yet been attained (Chaptal, 2002).  This 

suggests that stakeholders must now shift their focus to investing in the people who will 

use the ICT infrastructure that has been built through previous investments (Keengwe, 

2007).   

 In their investigation of ICT use in high schools of Silicon Valley, Peck, et. al. 

(2002) identified that the use of ICT in classrooms other than computer-based electives 

was limited.  Many of the students indicated that they never used computers, and 

researchers found significant discrepancies within departments (Peck, et. al., 2002).  

Additionally, the students who did report computer use, including those in computer-

based electives, identified that the use was teacher-driven, and researchers reported that 

they found little evidence of the constructivist learning that ICT supporters promote 

(Peck, et. al., 2002).  This research supports the theory that just providing the ICT 

equipment is not enough to enable teachers to effectively integrate ICT in their 

classrooms (Keengwe, Onchwari, & Wachira, 2008a).   

 When exploring the effects and pervasiveness of technology in the classroom, 

researchers must move beyond the existence of ICT in the classroom and attempt to 

understand its role and usage in the cultural context of the classroom with specific 

reference to students and teachers (Bebell, et. al., 2004; Kurt, 2010).  With regard to 

teachers, the all-encompassing phrase „technology use‟ is not clear enough to provide real 

benefit to researchers (Bebell, et. al., 2004).  Originally researchers used this phrase in 

order to simplify their research, but this has caused problems for researchers including: a 

lack of a valid measure, interpretation of findings, and identifying ways to increase ICT 

use in the classroom (Bebell, et. al., 2004).  Bebell, et. al. identify that it is important to 
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identify the individual categories of ICT use, because they have a weak enough 

relationship to do so,  and these categories can provide us with a deeper understanding of 

ICT use in the classroom.   

 Evidence suggests that a great number of teachers are currently using technology 

to support their own teaching, record keeping, worksheet and test development, and 

tracking of student progress (Bebell, et. al., 2004; Kurt, 2010).  Van Braak, Tondeur, and 

Valke (2004) identify that a majority of teachers use ICT to support their teaching, but far 

fewer integrate ICT into their instructional repertoire. By the beginning of this 

millennium, over 85% of teachers used their computers for the creation of instructional 

materials, and over 50% of teachers used their computers for record-keeping and 

administrative tasks (Bebell, et. al., 2004).  Through their research, Bebell, et. al. 

examined through survey responses the specific activities that teachers utilized their 

computers for and developed the following list of categorical activities: preparation, 

professional e-mail communication, delivering instruction, accommodation, teacher-

directed student use, teacher-directed student products, and grading.   Bebell, et. al. tested 

the assumption that these measures would all be related to each other and found only 

weak to moderate relationships.   

 Bebell, et. al. (2004) also compared technology use to length of time in the field 

of education and found no noticeable variance in teacher use.  Comparisons of 

technology use and level taught identified only slight differences, including increased use 

for accommodation at the elementary level and increased use for preparation at the 

middle and high school levels (Bebell, et. al., 2004).  Kurt (2010) also explains that when 

technology is used in the classroom, it is frequently used to maintain traditional 
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pedagogy, rather than developing activities that align with constructivist pedagogical 

methods.  Teachers primarily utilized ICT for instruction in how to use ICT, 

administrative activities, instructional purposes that aligned with previously held 

pedagogical beliefs, and non-educational tasks (Kurt, 2010).  

 The National Education Association conducted a survey to investigate the 

effective use of ICT in the classroom (Tuck, 2004).  The major findings of this survey 

included:  

 Most educators had access, but student access was 

limited. 

 Educators were involved in decision making, but 

upgrades and support were limited. 

 Educator training was inadequate to support integration 

in instruction. 

 Gaps in technology access remained for certain 

demographic groups. 

 Some educator attitudes were maintained over time, but 

some changed or became increasingly complex.  

 Ferneding (2003) suggests that the job skills required for success in the 

Information Age are a significant part of the push for the use of ICT in education.  Casey 

(2008) questions why schools are not playing a more significant role in preparing their 

students for ICT use in their futures.  Given the pervasiveness of technology in the 

Information Age and the significant investments that have already been made toward ICT 

programs in schools, it seems inevitable that ICT will continue to have a role in 
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classrooms (Chaptal, 2002).  The question that remains is what that role will be and what 

those classrooms will look like.  The National Education Association gave the following 

recommendations (Tuck, 2004):  

 Make computers available in the classrooms that 

provide regular access throughout the school day.  

 Provide adequate staff development, equipment 

upgrades, and technical support to encourage broad-

scale integration. 

 Include the staff in decision-making about all areas of 

school technology, including training and professional 

development opportunities.  

 Ensure that pre-service and in-service teachers are 

adequately prepared to integrate technology in their 

classrooms.   

 Close disparities between demographic groups. 

 Upgrade and maintain equipment in impoverished 

school districts.   

 Encourage further research and development of 

technology programs.   

 Ertmer and Ottenbreit-Leftwich (2010) claim that low-level ICT use is no longer 

appropriate for students.  With the advent of the twenty-first century, teachers should be 

expected to use technology for effective constructivist teaching, and technology should 

no longer be viewed as a supplemental tool for teaching, but rather an essential tool for 



58 
 

effective teaching (Ertmer & Ottenbreit-Leftwich, 2010).  Thus, technology skills and 

training in technology integration would be requirements for the twenty-first century 

teacher.  Scardamalia and Bereiter (2008) do caution the pitfall of allowing product focus 

to limit the content knowledge acquisition when learning with ICT, but agree that 

technology can support constructivist values, when used appropriately.  Again, this 

illustrates the need for proper training and skill development in the twenty-first century 

teacher.  Important to note is that the majority of teachers do believe that computers are 

effective and important educational tools (Silman & Gündoğdu, 2007), they just need to 

be equipped to use them in their classrooms.  

 The promises of ICT integration were explained in detail in a previous section of 

this chapter, and a failure to realize some of those promises questions whether or not 

students are being provided with the best possible education.  Keengwe, et. al. (2008b) 

recorded increased achievement for students who utilized ICT in conjunction with 

constructivist practices when compared to students using ICT with traditional practices.  

ICT integration and constructivist pedagogy are two sides of the same coin that may 

provide the key to increased student learning and success.  Schrand (2008) observed 

increased authenticity in student participation when utilizing interactive multimedia to 

create active-learning exercises.  Isolated examples of effective integration abound; now 

the goal is to create a more wide-spread phenomenon.  

 Authorities frequently play the blame game and identify teachers as the root of the 

problem of limited ICT integration, but others have also suggested attitudes that include: 

failure to prove ICT‟s efficiency to individuals, school designs and cultures that don‟t 

promote the widespread use of technology, and the need for greater patience when 
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waiting for widespread integration to occur (Chaptal, 2002).  Peck, et. al. (2002) also 

identify that teachers often take the blame for the lack of technology use, but identify that 

other challenges hinder the use of technology in schools including: school and classroom 

structures, time constraints, defects in the technology, and competing priorities.   

 While teachers do determine what activities will occur in their individual 

classrooms, one must recognize that teachers receive significant pressures from various 

stake holders in the field of education, thus change will likely be progressive and require 

support and professional development (Chaptal, 2002).  Zhao, Hueyshan Tan, and Mishra 

(2000-2001) also suggest that ICT integration combined with pedagogical changes create 

a great deal of uncertainty and that uncertainty leads to slow and cautious changes.  

Kromhout & Butzin (1993) indicate from their study on ICT integration with project 

CHILD that one of the greatest concerns is the workload required of teachers.  Kurt 

(2010) identifies at the conclusion of his research that teachers cannot be forced to 

integrate ICT into their curriculums, but programs can be developed to guide teachers in 

the importance and appropriate use of ICT in the classroom.  The National Education 

Association study on ICT use in schools, found that staff training on technology use was 

increasing, but there was a lack of time and opportunities to learn about the instructional 

uses of these technologies (Tuck, 2004).  

 With regard to school designs and cultures, Chaptal (2002) suggests that schools 

should change to encourage constructivist teaching practices, but cautions that traditional 

testing may thwart efforts to further develop and implement constructivist teaching 

alongside ICT use.  Kromhout & Butzin (1993) also indicate that standardized tests 

cannot adequately assess the learning in ICT enriched, constructivist classrooms.  Cuban 
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(1994) believes that schools are different from other organizations, and these differences 

hinder the wide-scale integration of ICT into the classroom.  According to Cuban, these 

differences include: beliefs about teaching and learning, what constitutes proper content, 

views on the teacher-student relationship, age-grade classroom divisions, equitability, and 

instructional organization.   

 Another struggle in the effective integration of ICT in schools is the varied skill 

levels of students with regard to ICT, prompting researchers to identify that there is still a 

need for some direct instruction in ICT skills for students (Keengwe, 2007; Karchmer-

Klein, 2007).  This is not to say that ICT should not be integrated into the curriculum as 

that is where it is most effectively used, only that direct ICT instruction for students 

should continue to be a part of a comprehensive technology plan.   

 Keengwe, et. al. (2008a) conclude that there are many factors that influence ICT 

integration, including access, support, and training.  They explain that ICT integration 

alongside pedagogical reform requires major changes in education and teaching practices, 

thus reformers should move forward with caution, recognizing the need for incremental 

changes (Keengwe, et. al., 2008a).  Van Braak, et. al. (2004) explain that past experience 

and behavior have a significant impact on teacher decisions to integrate ICT into their 

classroom.  Keengwe, et. al. offer the following as obstacles to effective ICT integration: 

lack of computers, limited quality of software, time constraints, lack of funds, technical 

problems, teacher attitudes toward computers, lack of teacher confidence, resistance to 

change, lack of administrative support, lack of training, in addition to the challenge of 

behavior and commitment of individual teachers.   
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 Buckenmeyer (2010) maintains that the challenge of getting the technology into 

the classrooms is being met in many schools and the focus must now be shifted toward 

utilizing that technology.  Okan (2007) cautions that it is prudent to develop a complete 

picture of the myriad of factors involved before making judgments or instituting changes 

with regard to ICT integration.  

Integration 

 Researchers would agree that ICT provides additional educational opportunities 

when it is used effectively (Keengwe, et. al., 2008b).  Currently, whether or not to use 

ICT is rarely questioned, rather the question focuses on what constitutes effective use 

(Valanides & Angeli, 2008).  While there is a need for some direct instruction (Keengwe, 

2007), the true promise of ICT lies in its integration into the content areas. In fact, many 

researchers, including Keengwe, et. al. use the effective integration of technology as a 

measure of technology‟s success and usefulness in schools.  For the most part, the 

necessity of integrating technology into the basic curriculum, rather than offering it as 

external elective courses, has been established and is now assumed (Keengwe & 

Anyanwu, 2007; U.S. Department of Education, 2004).   Additionally, most researchers 

admit that the substantial investments that have been made in ICT, will only be 

considered money, and time, well spent when teachers are able to make wise decisions 

about the effective use of ICT in the classroom to incorporate active and authentic 

learning opportunities into the daily curriculum (Pasco & Adcock, 2007).  

 Curriculum standards from both national and state organizations require or 

recommend the integration of technology in the classroom (Polly & Hannafin, 2010; 

Fletcher, 2006).  Fletcher also indicates that it is only through the integration of ICT that 
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these technologies will be utilized in a way that students receive the best possible 

education for their future success in an increasingly technological world.    Teachers are 

now facing classrooms of technology savvy students who are well entrenched in the 

Information Age, but still require teaching to understand the effective use of ICT for 

learning (Keengwe & Anyanwu, 2007).  From the perspective of these digital natives it is 

expected that their educational experience will include the use of ICT for learning.  

Tearle (2003) identifies that the invasiveness of ICT on the various sectors of society 

indicate that it will have some place in education and acknowledges the oft-touted 

promises of ICT integration in the classroom.  It is expected that eventually teachers of 

all levels will be required to integrate technology into their teaching (Joshi, et. al., 2010).   

 Keengwe, et. al. (2008a) state that evidence demonstrates a lack of widespread 

integration in schools and recognize that ICT provides both challenges and opportunities 

for classroom teachers.  Keengwe, et. al. (2008a) suggest that teachers work to meet 

several objectives in relation to ICT integration in the classroom: incorporate active 

learning and teaching, develop appreciation for technology, become leaders of effective 

integration, design curriculum activities that incorporate ICT, recognize the power of ICT 

integration, understand the benefits of ICT in the classroom, learn to motivate students 

using ICT, and become advocates for ICT integration in the classroom.  Technology 

should be used in the classroom with the purpose of improving student learning of 

curriculum materials, and teachers should focus on developing meaningful learning 

experiences that incorporate technology as a means of creating learning opportunities for 

their students (Keengwe, et. al., 2008b).  Prensky (2008) also identifies that ICT 

integration allows teachers to achieve constructivist teaching goals more efficiently and 
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effectively when used properly in the classroom.  Project CHILD also offers evidence to 

support claims of effectiveness in regard to ICT integration in the classroom (Butzin, 

2000).   

 Many research studies have established that ICT presence alone does not assume 

effective use.  Rather careful design and implementation of activities in which ICT 

components are used to effectively participate in authentic learning experiences is 

required in order to effectively enhance learning (Delialioglu & Yildirim, 2008).  Cady 

and Terrell (2007-2008) completed a study on the effect of ICT integration on female 

students and determined that ICT integration had a significantly positive effect on the 

attitudes of female students toward computer importance.  Harris, et. al. (2009) identified 

the importance of developing lessons in which technology and content work together to 

create effective learning experiences and indicated that effective teaching required the 

understanding of content and effective strategies to aid students in learning that content.  

Though researchers have established the necessity and effectiveness of ICT integration in 

the classroom, many also recognize that widespread integration has not yet occurred 

(Razfar, 2008).       

 Understanding the importance of integration does not necessarily lead to 

experiencing the reality of teaching and learning in a classroom augmented by ICT 

integration.  Stake holders initially believed that providing the hardware and 

infrastructure would lead to effective integration of ICT into classrooms, but most now 

realize that more is required (Culp, et. al., 2005; Tondeur, et. al., 2009).  Researchers 

have now begun to investigate the complex combination of factors involved in effective 

ICT integration.  In addition to physical availability of ICT infrastructure, accessibility is 
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a reference to appropriateness compared to content, support, training, and ability to use 

effectively (Culp, et. al., 2005).  Additionally, identifying and defining long-term goals 

can be hindered by several interacting factors including: multiple types of technologies, 

rapid creation and upgrading of technologies, working and fluctuating budgets, and 

public perceptions (Culp, et. al., 2005).   

 Current approaches to ICT integration fail to recognize the complex dynamics 

involved in integration (Harris, et. al., 2009).  Techno-centric approaches to ICT 

integration have fallen flat due to their failure to consider the content and pedagogical 

factors involved in effective integration (Harris, et. al., 2009).   Many conventional 

approaches focus on the ICT components and ignore the learning needs of prospective 

students (Harris, et. al., 2009).  Harris, et. al. point out in their work that it is imperative 

to consider technology, pedagogy, content, and background knowledge when developing 

activities that involve ICT integration.  Still, as if to further illustrate the complexity of 

ICT integration, each of these areas has a complex set of factors of its own.  

 Keengwe and Anyanwu (2007) further explain that ICT integration is a complex 

phenomenon that involves teacher interactions, teacher beliefs, and teacher attitudes.  

Tondeur, Valke, and Van Braak (2008) attempted to identify the factors that influence 

ICT integration, but questioned whether or not a complete list of the complex factors and 

their interactions was even possible to create.  In their work on developing an inventory 

for assessing ICT integration, Groff and Mouza (2008) also identify the complexity and 

challenges of effective ICT integration.  Yet, Levin and Wadmany (2008) explain that it 

is important to understand as much as possible about the complex dynamics involved in 

ICT integration in order to increase effective integration.  Also of note is that some of the 



65 
 

factors, including teacher beliefs and attitudes, exist on a continually shifting continuum 

which creates more complex dynamics, and it is important to avoid developing an 

approach to ICT integration that maintains a one-size-fits-all mentality (Levin & 

Wadmany, 2008).    

 ICT integration involves a variety of factors, continually changing and interacting 

over-time, creating difficulty for researchers, teachers, and policymakers interested in 

studying the effective integration of ICT in classrooms (Tondeur, et. al., 2009).  This 

difficulty can sometimes hinder ICT integration because it creates an atmosphere of 

adventure and innovativeness that is also plagued with uncertainty (Chaptal, 2002).  This 

uncertainty can sometimes lead to reticence on the part of administrators and teachers 

implementing ICT in their schools and classrooms.  Perhaps most importantly, effective 

ICT integration can require major changes and reevaluations of personal beliefs, 

attitudes, skills, and actions (Keengwe, et. al., 2008a) 

 Based on the combined work of many researchers (Baek, 2008; Fletcher, 2006; 

Groff & Mouza, 2008; Joshi, et. al., 2010; Keengwe, et. al., 2008a; Keengwe, et. al., 

2008b; Klieger, Ben-Hur, & Bar-Yossef, 2010; Levin & Wadmany, 2008; Loveless, 

1996; Maynard, 2010; Pasco & Adcock, 2007; Razfar, 2008; Russell, et. al., 2003; 

Shepherd & Mullane, 2010; Steketee, 2005; Tearle, 2003; Thomas & Vela, 2003; 

Tondeur, et. al., 2008; Tondeur, et. al., 2009; Valanides & Angeli, 2008; Van Braak, 

Tondeur, Valcke, 2004; Wright & Lesisko, 2008; Wright, 1996; Yaghi & Ghaith, 2002; 

U.S. Department of Education, 2004), the following list of factors involved in ICT 

integration has been developed.  It is important to remember that many complex 

interactions of these factors exist beyond the straightforward list given here: 
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 Motivation of teachers 

 Perceptions of teachers 

 Pedagogical beliefs of teachers 

 Teacher beliefs about technology 

 Interrelationships between factors 

 Teacher attitudes toward ICT use and integration 

 Teacher attitudes toward creativity and innovativeness 

 Organizational factors 

 Time constraints 

 Availability of and access to resources 

 Level of support available 

 Teacher attitudes toward constructivism 

 Cultural and structural characteristics of the school 

 Teacher training and professional development 

 Leadership that promotes change and supports teachers 

 Focus, goals, and implementation of school vision 

 Supportive interaction between colleagues 

 Practice and success with ICT integration in the 

classroom 

 Lack of technological skills 

 Ability to utilize available technology for educational 

purposes 

 Student attitudes and abilities 
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 Reliability of available technology 

 Teacher anxiety with regard to computer use 

 Teacher beliefs about age appropriateness of computers 

 Control and assessment concerns 

 Budgetary constraints 

 Practical implementation of skills gained during ICT 

training 

 Groff and Mouza (2008) divide these factors into six categories: legislative 

factors, district/school level factors, teacher factors, ICT project factors, student factors, 

and inherent technology factors.   Of these factors, teacher beliefs are the strongest 

factors in ICT integration (Russell, et. al., 2003).  The integral role of the teacher in ICT 

integration and the factors related to the teacher will be examined further in the next 

section.   

 Legislative factors, inherent technology factors, and school factors represent the 

groups that individual teachers have the least, if any, amount of control over (Tondeur, et. 

al., 2009).  Legislative factors include government policy and available research 

(Tondeur, et. al., 2009).  District and school level factors include structural and cultural 

school factors (Tondeur, et. al., 2009).  Though these factors are difficult to define, 

research has determined that these factors are related to the way that stakeholders 

perceive, think, and feel about various aspects of school and include staff attitudes toward 

innovativeness, school vision, and supportive leadership (Tondeur, et. al., 2009).  

Constructivist teaching beliefs is believed to be the most influential cultural factor to ICT 

integration (Tondeur, et. al., 2008).  School factors can also include age of the school 
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buildings, availability of technological staff, budgetary considerations, and teacher 

training program availability (Tearle, 2003).   

Integral Role of the Teacher 

 Levin and Wadmany (2008) identify that teachers play the key role in changing 

the field of education, especially the way teaching and learning occur in their individual 

classrooms.  In his research, Loveless (1996) explains that a significant hindrance to 

effective classroom integration lies in the failure to recognize the integral role of the 

classroom teacher.  Karchmer-Klein (2007) identifies the classroom teacher as the most 

important factor to classroom integration, but continues by explaining that they are not 

trained properly to effectively integrate ICT into their classroom teaching.  Casey (2008) 

suggests that given the continued divergence of expert opinions, the greatest hope for 

educational reform and effective ICT integration is talented teachers making informed 

decisions about how to utilize ICT in their classroom.  One thing is certain- teachers face 

numerable obstacles and important decisions in how to effectively use ICT in their 

classrooms (Silman & Gündoğdu, 2007).  Kurt (2010) also identifies that successful 

integration is largely contingent on the classroom teacher. Gall and Breeze (2008) 

identified in their study that effective integration that fosters collaboration in a positive 

learning environment was contingent on the classroom teacher.   

 With this understanding of the important role of the classroom teacher, it is easy 

to fall into the trap of blaming teachers, thus using them as scapegoats, for the failure to 

realize the promises of ICT integration in the classroom (Ferneding, 2003; Cuban, 

1999a).  Though some researchers would decry the injustice of this action and revert to 

turning ICT and policy makers into the scapegoats (Ferneding, 2003) and others, as 
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demonstrated previously in this chapter, would continue to lift up the promises and 

provision of ICT components and infrastructure despite the failure of teachers to integrate 

ICT in the classroom; as with most things, the truth probably lies somewhere in between.  

Emergent ICT is not a “magic bullet” that can single-handedly reform and enhance the 

educational system in the United States, but rather is dependent upon the valuable insight 

of well-trained teachers to fully integrate and realize its potential (Casey, 2010).  

Additionally, teachers are not equipped, empowered, or trained to effectively navigate all 

the factors involved in ICT integration (Hixon & Buckenmeyer, 2009).    

 Shepherd and Mullane (2010) draw attention to the fact that teachers are failing to 

integrate technology into the classroom and cite maintenance costs, lack of training, and 

ineffective preparation for technology use in the classroom setting as possible obstacles.  

In their study on the past two decades of governmental policy on ICT use in classrooms, 

Culp, et. al. (2005) assert that these reports identify high quality, sustained professional 

development as essential to effective ICT integration.  Additionally, it is imperative that 

teachers are willing to experiment with various technologies and activities as they are 

attempting to effectively incorporate ICT into their teaching repertoire (Buckenmeyer, 

2010).  

 Many researchers have identified various factors involved in ICT integration that 

are directly linked to teachers.  Some of these factors include: positive experiences, 

comfort with computers, beliefs about computers as an instructional tool, level of 

training, motivation and innovativeness, administrative and collegial support, and 

teaching efficacy (Mueller, et. al., 2008).  Hixon and Buckenmeyer (2009) identify the 

following factors: access does not equal integration, time constraints, lack of training 
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and/or appropriate times for training, and lack of technical support.  These researcher 

further divide factors involved in integration into first order barriers, or barriers the 

teacher cannot control, including lack of resources and school culture; and second-order 

barriers, or barriers within the teacher‟s control, including personal beliefs, attitudes, 

knowledge and skills (Hixon & Buckenmeyer, 2009).  Cuban (1999b) expounds upon 

first-order barriers, citing contradictory and ever-changing advice from experts, inflexible 

schedules, outside demands, unreliability of technology, disrespect for teacher opinions, 

the nature of education, and the multiple purposes or masters that schools serve as 

additional first-order barriers.  Important to note is that the factors of years in the field, 

gender, and age of the teacher have inconsistent and low impact with regard to effective 

ICT integration (Mueller, et. al., 2008; Cuban, et. al., 2001).  Teacher proficiency with 

ICT components did have a significant impact on their ability to increase student gains 

from ICT use in the classroom (Chen & Chang, 2006).  

 Using technology just for the sake of using it is not helpful in the classroom, nor 

does it lead to the realization of the promises of ICT integration in the classroom.  Rather, 

it is the teachers that work to determine the why and how of ICT integration in the 

classroom who turn promises into reality (Kazanci & Okan, 2009).   The benefits of ICT 

use in the classroom rely on how the teacher structures the classroom environment and 

activities while utilizing ICT components (MacBride & Luehmann, 2008).  Callister and 

Dunne (1993) explain that machines are tools that require the perceptions and decisions 

of teachers for effective use.  Lim and Chai (2008) acknowledge that researchers are 

finally beginning to recognize the integral role of individual teachers in effective ICT 
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integration and the complex environment that these teachers must negotiate in their 

decision making. 

 Kurt (2010) asserts that policy-makers, administrators, and proponents of ICT 

integration expect teachers to integrate ICT into their classroom activities, but most also 

recognize that the decisions of when and how to accomplish this ultimately lie in the 

hands of classroom teachers.  Classroom teachers have the greatest influence over what 

happens when the doors to their classrooms close and instruction begins (Groff & Mouza, 

2008).  Having an understanding of this identifies the importance of investigating the 

roles of teachers in ICT integration and investing in professional development for these 

teachers (Mueller, et. al., 2008).  Levin and Wadmany (2008) identify that teachers have 

the most impact on ICT use in the classroom and explain that realizing the promises of 

ICT integration is reliant upon how the classroom teachers decide to use ICT in their 

classrooms.  Examining the list of factors involved in ICT integration, research 

demonstrates that teacher factors have more influence than the other factors when 

considering ICT use in classrooms (Thomas & Vela, 2003).     

 In his critical exposition on computer use in schools, Loveless (1996) suggests 

that students, parents, and other stake-holders instinctively understand that unhindered 

computer use in the classroom will increase the personal responsibility of the learner 

beyond where it should be, and the teacher provides some control and authority over 

classroom ICT use.  Keengwe and Anyanwu (2007) explain that it is ultimately the 

teacher, not the technology, which will be held accountable for the education of their 

students.  Experience teaches that students need teachers to support them and facilitate 

their learning (Shepherd & Mullane, 2010).   
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 In reference to the blame on teachers for not adequately using ICT technology in 

the classroom, Loveless (1996) agrees that teachers should develop stronger skills for 

utilizing ICT in the classroom but reminds readers that teachers are experts at teaching 

even if they are not experts in ICT.  Continued investments in ICT for classrooms 

combined with research demonstrating continued hindrance of ICT usage in the 

classroom, puts continued pressure on teachers who are being blamed for the failure of 

ICT to activate educational reform (Keengwe, et. al., 2008a).  Teachers frequently cite 

lack of time and lack of educational ICT training as barriers to the utilization of ICT in 

the classroom (Fletcher, 2006).  Ruthven, Hennessy, and Deany (2008) also cite the 

necessity of curriculum selection and adaptation, including negotiating attempts to 

teacher-proof curriculum, as hindrances to ICT integration.  Research demonstrates that 

computer training increased innovativeness and use for support and integration (Van 

Braak, et. al., 2004). 

 Of the teacher factors involved in ICT integration, teacher beliefs and attitudes 

have the most significant impact on ICT integration in the classroom (Hermans, et. al., 

2008; Thomas & Vela, 2003).  Kagan (1992) provides an understanding of the role of 

teacher beliefs in the classroom.  Kagan compares the teaching profession to creative 

invention and identifies teacher beliefs as internal, implicit, resistant to change, and 

intensely private.  Although teacher beliefs cannot be fully understood from observations 

of instructional practices, certain activities can provide illumination of an underlying 

belief system (Kagan, 1992).   

 One hindrance to understanding belief systems is that various secondary and 

tertiary beliefs are established based on basic core beliefs that have multiple connections 
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to other beliefs and core beliefs are the most difficult to change (Ertmer & Ottenbreit-

Leftwich, 2010).  Another hindrance to understanding teacher beliefs is that teachers are 

often unable to adequately explain their own unconscious beliefs (Kagan, 1992).  In 

addition to their inability to articulate their specific belief systems, teachers may also lack 

the ability to fully articulate barriers to ICT use in their classrooms (Hixon & 

Buckenmeyer, 2009).   

 Further complicating the understanding of teacher beliefs are inconsistencies 

between self-expressed beliefs and observed beliefs in the classroom (Lim & Chai, 2008).  

In attempting to explain these discrepancies, teachers once again cited external time, 

training, and evaluation constraints (Lim & Chai, 2008; Tuck, 2004).  Most professional 

knowledge can also be considered a part of teacher belief, but current belief acts as a 

filter for the dissemination and utilization of new knowledge (Kagan, 1992; Ertmer & 

Ottenbreit-Leftwich, 2010).  Research identifies that changes in belief systems require 

application of knowledge gained rather than theoretical studying (Kagan, 1992).   

 Kagan (1992) further divides teacher beliefs into two categories: self-efficacy and 

content-specific beliefs.  Self-efficacy refers to expected ability to perform instructional 

and professional tasks, and content-specific beliefs refer to understanding and ability 

regarding specific academic content (Kagan, 1992).  Teachers‟ self-efficacy toward 

problem-solving skills can have a significant impact on their willingness to experiment 

with ICT integration in the classroom (Hixon & Buckenmeyer, 2009; Thomas & Vela, 

2003).  Tondeur, et. al. (2008) identify that constructivist pedagogical beliefs are essential 

to ICT integration. Even if a teacher‟s pedagogical beliefs are in line with ICT 

integration, the teacher must believe that she has the technological ability to implement 
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activities involving ICT integration (Mueller, et. al., 2008; Loveless, 1996).  Yaghi and 

Ghaith (2002) also support the assertion that confidence related to computer use and, 

more importantly, computer use for educational purposes (Pasco & Adcock, 2007) plays 

a significant role in teacher‟s deciding to integrate ICT into the classroom.   

 Teacher belief is significantly influenced by the isolating nature of classroom 

instruction (Kagan, 1992).  The level of control that teachers possess in their classrooms 

establishes a sense of safety and predictability for teachers, which can sometimes cause 

teachers to be skeptical or defensive about external advice (Kagan, 1992; Hixon & 

Buckenmeyer, 2009).  Kagan also describes the uncertainty and ambiguity of classroom 

tasks and the resulting development of a personal pedagogical belief system that allows 

the teacher to maintain confidence and certainty in the classroom.  Kagan suggests the 

use of creative expression to limit the isolation factors by providing a connection to 

others.  The resulting collaboration provides opportunities for merging belief systems and 

further development of school culture (Kagan, 1992).   

 Levin and Wadmany (2008) also identify the necessity of administrative and 

collegial support for teachers to develop self-efficacy and effectively integrate ICT in the 

classroom.  One teacher identified the integral role that administrative support played in 

her decisions to persevere through encountered difficulties, and another teacher identified 

support from and collaboration with colleagues as the source of her courage and 

confidence regarding ICT integration (Levin & Wadmany, 2008).   

 The utilization of ICT in classrooms causes most teachers to take on a different 

role in their classroom (Silman & Gündoğdu, 2007).  Despite the fact that the majority of 

teachers believe that computers are effective tools for teaching and learning and that 



75 
 

students may need ICT skills post-graduation, conflicting teacher beliefs and pressures 

still hinder their use in the classroom (Silman & Gündoğdu, 2007; Chen, 2008).  

According to Chen and supported by Ertmer and Ottenbreit-Leftwich (2010), the 

resulting discrepancies lie in the negotiation process teachers go through when 

determining the most effective tool they are able to use to meet a variety of prioritized 

learning goals within a specific school culture that may or may not support ICT 

integration.   

 The reality exists that many teachers may simply view technology as an 

unnecessary distraction in an already overbooked schedule (Gordon & Still, 2007).  

Prensky (2008) elaborates, indentifying that one reason teachers struggle so much with 

change is that teachers feel outside pressure to cover all of the curriculum materials they 

are given.  Additionally, teachers are hindered in their decision-making in the classroom 

by the need to provide a quality education for all of their students by balancing individual 

student needs with corporate student needs (Ferneding, 2003).  Levin and Wadmany 

(2008) assert that teachers must be willing to learn how to use technology and examine, 

possibly even change, their foundational pedagogical beliefs in order to realize the 

benefits of effective ICT integration.  Research shows that teachers who possess a 

willingness to change, try new things, and be innovative in the classroom are more likely 

to attempt high level ICT integration in the classroom (Hixon & Buckenmeyer, 2009).   

  In addition to teacher beliefs, teacher attitudes play a significant role in decisions 

regarding ICT integration (Van Braak, et. al., 2004; Tondeur, et. al., 2008).  Teacher 

ability to use computers is positively correlated to teacher attitudes toward computers, 

and teacher attitudes towards computers are significantly linked to computer use in the 
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classroom (Van Braak, et. al., 2004; Gordon & Still, 2007).  General innovativeness and 

familiarity with computers also have a significant impact on teacher attitudes toward 

computer use in the classroom (Van Braak, et. al., 2004).  Desire, training, and support 

are also significant factors in teacher decisions to integrate ICT into their curriculum 

(Fletcher, 2006).  According to Keengwe, et. al. (2008a, p. 562, ¶ 2) the most significant 

factors hindering ICT integration are the “behavior, investments, and commitments of 

individual teachers.”  Teachers need to be interested, motivated, and willing in order to 

use ICT meaningfully in the classroom (Keengwe, et. al., 2008b).     

 In a study conducted by the National Education Association, researchers 

attempted to analyze ICT integration from the perspectives of classroom teachers (Tuck, 

2004).  Their research indicated that the attitudes of educators toward technology for 

educational purposes had a significant impact on successful ICT integration (Tuck, 

2004).  Training in computer skills had the most significant relationship with computer 

use and training, and technology enjoyment was strongly related to familiarity with and 

positive attitudes toward computer use for educational purposes (Tuck, 2004).  Time also 

impacted skill levels, advanced usage, and perceived impact on job performance (Tuck, 

2004).  Also, teachers were more likely to value technology that improved access to 

content information or efficiency in product creation (Tuck, 2004).   

 Past experiences with ICT integration also have a significant impact on a 

teacher‟s beliefs and attitudes toward ICT integration (Mueller, et. al., 2008; Tuck, 2004; 

Baek, 2008).  Groff and Mouza (2008) explain that teachers who are continually met with 

failure when attempting to utilize ICT in their classrooms, are likely to develop negative 

beliefs and attitudes toward integration.  In contrast, teachers who meet success when 
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attempting to utilize ICT in the classroom are more will to continue attempting 

innovative ICT enhanced lessons (Groff & Mouza, 2008).  Groff and Mouza suggest 

paying attention to the teacher-controlled factors of ICT integration including context, 

innovator, innovation, and operators when examining successful ICT integration in the 

classroom.  They outline school factors like resources and support; teacher factors like 

technology proficiency, pedagogical beliefs, and innovativeness; project factors like 

relationship to school culture, dependence on outside resources, and relationship to 

current pedagogical practices; and student factors like technology proficiency, attitudes, 

beliefs, and engagement as important to predicting success with regard to activities 

involving ICT integration (Groff & Mouza, 2008).  Their research supports teacher 

training in technology skills, the importance of positive teacher beliefs and attitudes, the 

influence of pedagogical beliefs, and the importance of successful experiences with 

integration for future attempts at ICT integration (Groff & Mouza, 2008).  Availability 

and access to support is of utmost importance (Groff & Mouza, 2008).   

 Although research has established the potential of ICT integration in classroom, it 

also shows that many teachers are not yet prepared to effectively integrate ICT into their 

classrooms (Chen & Chang, 2006).  Though observers once believed that veteran 

teachers and digital immigrants would have the most trouble making the shift to ICT 

enhanced classrooms, research now demonstrates that novice teachers have more 

difficulty with this step (Chen & Chang, 2006).  It is important to remember that teachers 

most often take on the pedagogical styles of the teaching they have experienced; and, 

although undergraduate educational programs can have some impact on pedagogical 

beliefs, practically speaking, pre-service teachers generally leave their undergraduate 
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programs with the same pedagogical beliefs that they started them with (Ertmer & 

Ottenbreit-Leftwich, 2010; Kagan, 1992), creating novice teachers with traditional 

pedagogical belief systems despite their familiarity with technology.  Additionally, the 

research of Guo, Dobson, and Petrina (2008) also suggests that the differences between 

digital natives and digital immigrants have been exaggerated.   

 Hixon and Buckenmeyer (2009) explained that teachers progress through various 

stages with regard to reaching the goal of best-practice ICT integration in the classroom.  

While various researchers give these stages different names, there is sufficient evidence 

to suggest that teachers move through stages involving specific characteristics (Hixon & 

Buckenmeyer, 2009; Groff & Mouza, 2008).  The first stage involves the development of 

basic ICT skills (Hixon & Buckenmeyer, 2009).  The second stage contains the 

utilization of ICT skills to increase professional efficiency (Hixon & Buckenmeyer, 

2009).  During the third stage, teachers begin to utilize ICT in the classroom for delivery 

of instruction that maintains existing pedagogical practices (Hixon & Buckenmeyer, 

2009).  Next, teachers begin to experiment with best-practice ICT integration (Hixon & 

Buckenmeyer, 2009).  Finally, teachers refine and increase their use of ICT in the 

classroom until they reach full integration (Hixon & Buckenmeyer, 2009).   

 Cuban, et. al. (2001) noted that pedagogical changes as a result of continuous ICT 

integration were incremental over time.  Teachers with high skill levels tend to achieve 

greater incremental change toward advanced ICT integration over time (Tuck, 2004).  For 

teachers to move past the first stage, they must have adequate access, support, and 

training (Hixon & Buckenmeyer, 2009; Mueller, et. al., 2008).  It is also important to 

note that constructivist beliefs are required in order for teachers to reach the higher stages 
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of progression toward complete ICT integration (Hixon & Buckenmeyer, 2009).  Hixon 

and Buckenmeyer and Mueller, et. al. also stress the importance of professional 

development opportunities in all stages of ICT use and integration.   

 Cuban, et. al. (2001) question the idea that a slow revolution toward increased 

ICT integration with increasing numbers of teachers embracing ICT integration will 

occur on its own.  Some researchers suggest that full integration could require several 

years to achieve and the ever-changing nature of technology may increase that time 

(Mueller, et. al., 2008).  Major findings from the National Education Association survey 

concluded that educators are more familiar with the use of technology, but the training 

they have received was inadequate to promote best-practice instruction (Tuck, 2004).  

This survey also identified that teacher attitudes, especially their perceived impact of ICT 

on their job performance, can change significantly over time based on experiences with 

technology (Tuck, 2004).     

 Ertmer and Ottenbreit-Leftwich (2010) suggest that early professional 

development opportunities should include basic ICT skills and then progress toward more 

constructivist ICT integration.  Yaghi and Ghaith (2002) explain that general ICT use for 

things other than teaching will help teachers to build confidence for future use.  Research 

also suggests that progression is contingent upon successful experiences, whether 

personal or vicarious, with ICT integration at each level (Ertmer & Ottenbreit-Leftwich, 

2010).  In order to be empowered to integrate ICT into their classrooms teachers must 

develop specific attitudes, skills, confidence, and intentional classroom practices (Chen & 

Chang, 2006). 
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 Cuban, et. al. (2001) identify that traditional attempts at reform have failed 

because they did not take into account the teachers‟ developmental characteristics or 

allocate adequate funding for professional development programs.  They suggest that 

teachers will only be empowered by convenient, on-site professional development that is 

specifically geared toward the teachers involved in the program (Cuban, et. al., 2001).  

ICT integration requires collaboration with other classroom teachers and adequate time to 

develop the necessary skills and experience the necessary successes (Cuban, et. al., 

2001).  The obstacle most frequently identified by teachers is a lack of time for learning, 

development, and preparation (Cuban, et. al., 2001).   

 Klieger, et. al. (2010) suggest that teachers will become more invested in change 

if they participate in adequate professional development programs.   Valanides and 

Angeli (2008) explain that adequate professional development is a key component in any 

school improvement plan and is needed to help teachers develop basic computer skills, 

pedagogical understandings, deeper understandings of content, and ICT enhanced inquiry 

teaching methods and suggest that these programs must be “carefully planned and 

implemented.”  Culp, et. al. (2005) suggest that teachers will only be able to develop the 

necessary skills and techniques for best-practice ICT integration through adequate 

professional development.  The research of Kurt (2010) supports the assertion that it is 

imperative to develop effective training programs for teachers.  As a part of that 

professional development, teachers must be given time and opportunities to practice the 

skills that they learn (Gülbahar, 2008). 

 In addition to adequate professional development programs, administrative and 

collegial support is essential to empowering classroom teachers to integrate ICT (Wright, 
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1996).  According to Groff and Mouza (2008), administrator support or lack thereof can 

be the clinch-pin of success or failure with regard to increasing ICT integration levels. 

Scoolis (1999) offers several suggestions for administrators and teacher-leaders 

attempting to encourage ICT integration in their schools.  First, leadership must 

remember that it is asking teachers to change well-established teaching methods for 

something that in their mind is unproven, unpredictable, and unreliable (Scoolis, 1999).  

A failure to recognize the emotional issues and time constraints involved in making these 

changes could result in strained relationships, poor attitudes or confidence, and program 

failure (Scoolis, 1999).  In addition to being aware the significance of change, Scoolis 

offers the following suggestions for administrators and leaders:  

 develop a shared vision for success 

 practice your own techniques in ways that are visible to 

your colleagues and teachers 

 allow staff members to participate in the decision-

making process 

 prioritize needs 

 give teachers a reason to utilize technology 

 develop activities that focus on learning 

 provide opportunities for the free exchange of ideas 

 develop on-site training 

 stay focused on a few key steps at a time 

 be patient 

 ensure access to necessary technologies 
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 provide technical support 

 maintain a sense of humor      

 Administrators and teacher-leaders should also remember that teachers are daily 

working in high stress environments with stress factors including: students who lack 

motivation and discipline, time constraints, extensive work loads, ever-changing 

environments, interactions with colleagues and administrators, parents, and technology 

(Al-Fudail & Meller, 2008).  Technology can add additional stress factors when teachers 

are forced to use technological skills above those they possess and adequate support is 

not provided (Al-Fudail & Meller, 2008).  This lack of fit is only one reported problem 

with “technostress”; participants also reported that time constraints, ICT reliability, lack 

of support, lack of student skills, and lack of training increased stress involved in ICT 

integration (Al-Fudail & Meller, 2008).   

 The research of Hermans, et. al. (2008) presents the importance of developing 

support groups among teachers when initiating ICT integration initiatives.  They found 

that belonging to the support groups of colleagues enabled teachers to build confidence, 

share success stories, understand school culture, and develop a professional community 

(Hermans, et. al., 2008).  Prensky (2008) suggests that teachers will require three things 

to embrace best-practice ICT integration: examples, colleagues and administrators who 

support them, and successful experiences.  He suggests that teacher support groups will 

provide advice, empathy, examples, and shared successes (Prensky, 2008).   

 The majority of variables predictive of ICT integration in classrooms are related 

to teacher computer experience, and hands-on, in-classroom, in-context practice is likely 

the best way for teachers to build confidence and add ICT integration to their teaching 
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repertoire (Mueller, et. al., 2008).  Administrators should identify and train mentor 

teachers before integrating widespread change (Mueller, et. al., 2008).  Additionally, 

using the Integrating Innovations program developed by Groff and Mouza (2008) could 

provide teachers with a way to examine the predicted viability of ICT innovations in their 

classroom, at their school, with their resources.   

Professional Development 

     Research suggests that investments for ICT in schools should be shifted to 

investing in the teachers who will utilize the technology (Keengwe, 2007; Culp, et. al., 

2005; Pasco & Adcock, 2007).  Teacher training programs have begun to include courses 

on both ICT integration and constructivist teaching practices, but many teachers still 

require additional opportunities for educational experiences in order to adequately 

integrate ICT into constructivist learning environments (Wentworth & Earle, 2003; 

Bebell, et. al., 2004; Pasco & Adcock, 2007).  Teachers need the support of meaningful, 

practical professional development programs that educate teachers about ICT integration 

for instructional purposes, rather than focusing on technology skills (Gimbert & Cristol, 

2004).  Russell, et. al. (2003) explain that teachers need to understand the value of 

technology and how to integrate that technology into their instructional activities.  

Mainka (2007) suggests that schools must begin to view teachers as assets to be 

developed by investing in professional development, incorporating prior knowledge, 

linking training to content, ensuring ownership of learning, encouraging collaboration, 

building confidence, supporting ongoing staff development, and making technology an 

integral part of daily school life.   



84 
 

 Fletcher (2006) identifies that the majority of elementary teachers are not 

modeling or integrating ICT into their classroom activities and put forth lack of training 

as a major barrier to ICT integration.  Fletcher suggests that professional development 

and required documentation could increase ICT integration in elementary classrooms.  

Shepherd and Mullane (2010) state that teachers are failing to integrate technology into 

their classrooms in meaningful and appropriate ways, but stress that the ability to select 

and use appropriate technology for classroom activities is an essential skill for 21
st
 

century teachers.  The results of Chen and Chang (2006) suggest that teachers are not 

prepared to integrate technology into the classroom in meaningful ways and cite 

professional development as the best means of equipping teachers for effective ICT 

integration.  Culp, et. al. (2005) also recommend in their evaluation of historical ICT 

policy that investments in professional development for teachers are essential for 

improved ICT integration.   

 Professional development programs aimed at equipping teachers for effective ICT 

integration in a constructivist learning environment must go beyond the coverage of 

traditional professional development programs and help the teacher to create connections 

among the professional development program, their own learning, student learning, and 

classroom activities (Polly & Hannafin, 2010).  Not all ICT use in the classroom is the 

same, and not all professional development is the same.  Rather teachers must be taught 

to focus on how the professional development activities are carried out and how ICT 

components are used in their classrooms (Becker, 2006).  Tondeur, et. al. (2008) caution 

that it is important to consider cultural school characteristics when evaluating appropriate 

levels of ICT integration. 
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 According to Klieger, et. al. (2010), professional development is a key component 

in equipping, empowering, and encouraging teachers to implement change.  Valanides 

and Angeli (2008) identify a lack of professional development as the greatest barrier to 

ICT integration.  Blagojevic (2003) also explains that continuous professional 

development is necessary for teachers to feel comfortable using and experimenting with 

ICT for instructional purposes.  According to Buckenmeyer (2010) reluctant teachers and 

administrators can be encouraged to move toward effective ICT integration through 

ongoing, content-specific professional development.  Kagan (1992) explains that teacher 

knowledge and belief exists in the juncture of three areas: specific group of students, 

academic material to be taught, and the teacher‟s unique belief system.   

 Research has also demonstrated that teachers are not always able to identify how 

ICT integration can enhance their teaching and that specific, relevant, and easily-

applicable training is necessary to develop this understanding (Mueller, et. al., 2008; 

Culp, et. al., 2005).  Hixon and Buckenmeyer (2009) suggest that effective professional 

development can build teacher confidence and promote more innovative approaches to 

technology.  Their research also suggests that teachers at different stages in the 

progression toward ICT integration will require different types of professional 

development with differing levels of support (Hixon and Buckenmeyer, 2009).  Teachers 

in the early stages may require directives from administrators (Hixon and Buckenmeyer, 

2009).  Teachers at the middle levels will benefit from co-teaching and hands-on training 

(Hixon and Buckenmeyer, 2009).  Teachers at the higher levels may require reflective 

practice, research, and discussions with peers to promote optimal professional growth 

(Hixon and Buckenmeyer, 2009).  Teachers at all levels require content-specific, hands-



86 
 

on, need-based technology training (Hixon and Buckenmeyer, 2009).  Keengwe and 

Anyanwu (2007) identify that teachers need to be prepared to move from personal 

computer use to educational and instructional ICT use.   

 Groff and Mouza (2008) draw attention to the extreme pressure placed on 

teachers to integrate ICT into their classrooms and caution that it is imperative for these 

teachers to understand why they are using the technology and discern the when, where, 

and how of integrating ICT into their classrooms.  Their research suggests that proper 

training is essential to equipping teachers to make these decisions in the face of pressure 

to use technology more and more (Groff & Mouza, 2008).  It is essential to prioritize the 

learning goals over the goal of ICT integration (Groff & Mouza, 2008).  Hixon and 

Buckenmeyer (2009) also stress the importance of equipping teachers to integrate ICT in 

ways that promote higher-order thinking skills.  Keengwe and Anyanwu (2007) explain 

that teachers must understand how to use technology in ways that enhance, rather than 

hinder, student learning. 

 Teaching with technology requires a specialized set of skills surrounding 

pedagogical practices, technology skills, evaluation techniques, applications and 

connections to content, classroom management skills, and the ability to select the right 

tool to complete the desired learning outcomes (Ertmer & Ottenbreit-Leftwich, 2010; 

Keengwe & Anyanwu, 2007).  Teachers need to have a high sense of self-efficacy, 

recognize technology as a valuable educational tool, and be prepared to make informed 

decisions about the use of technology in the classroom (Ertmer & Ottenbreit-Leftwich, 

2010).  Ertmer and Ottenbreit-Leftwich suggest that teachers lack the knowledge, beliefs, 

and confidence to effectively integrate technology into the classroom, yet it is precisely 
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this convergence of knowledge, beliefs, and confidence that will lead to equipping, 

empowering, and encouraging teachers toward effective ICT integration.  Butzin (2000) 

explains that teacher preparation for Project CHILD includes a year of intensive training 

in effective ICT integration.  Neo and Neo (2004) support the need for preparing teachers 

to meld ICT with content to effectively enhance student learning.      

 The knowledge, beliefs, and confidence of teachers regarding ICT integration in 

the classroom are significant determinates of how much students learn from activities 

involving ICT in the classroom (Chen & Chang, 2006).  Teachers require the skills to 

effectively evaluate software, the ability to select appropriate tools to gain optimal 

learning outcomes, and attitudes that promote effective ICT integration (Chen & Chang, 

2006).  Teacher proficiency is strongly connected to both student success and 

effectiveness of in-service training (Chen & Chang, 2006; Shepherd & Mullane, 2010).  

Chen and Chang also establish that teaching methods are a significant determinate for 

ICT integration, teachers are more likely to experiment with new innovations following 

successful experience with ICT use, and the building of teacher confidence is essential in 

developing proficiency. 

 While the importance of professional development has been established, in what 

form should professional development programs be presented in order to achieve optimal 

change?  Birman, Desimone, Porter, and Garet (2000) explain that most professional 

development programs do not meet the needs or challenges of their attendees.  Viadero 

(2005) supports this conclusion, identifying that most professional development is too 

generic and fragmented to promote significant change, and many teachers view 

professional development as a waste of time because it is not specific to their needs.  
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Viadero suggests that professional development programs need to last longer and focus 

on specific academic content.  Klieger, et. al. (2010) suggest that a combination of 

traditional and reformed types of professional development can be effective with regard 

to ICT integration.   

 Birman, et. al. (2000) suggest that professional development can be designed and 

evaluated using three structural features: form, duration, and participation; and three core 

features: content focus, active learning, and coherence; but there are relationships and 

crossover between features.  With regard to structure, they found that traditional formats 

tend to be shorter and lack hands-on practical opportunities, while reform formats tend to 

be longer and further develop the core features (Birman, et. al., 2000).  They did stress 

however that if duration and core feature focus is strengthened, traditional workshop and 

conference type programs can still be effective (Birman, et. al., 2000).  Core features are 

extremely important in determining the successfulness of any professional development 

program with teachers reporting that content-specific professional development that 

includes practical opportunities for implementation, in alignment with school culture and 

previous professional experiences is the most effective form (Birman, et. al., 2000).      

 Lee (2004-2005) presents a comprehensive professional development model that 

can be applied to a variety of topics, skills, and practices.  The stated goals for this needs-

based program are maximizing outcomes and sustaining practices (Lee, 2004-2005).  

This program is self-described as a combination of traditional and reform methods of 

professional development and incorporates a variety of instructional techniques including 

activities that are interactive, collaborative, involve problem-solving, content-specific, 

context-specific, and practical (Lee, 2004-2004).  Lee explains that it is critical for any 
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professional development program to be directly related to the needs of the teachers 

participating.  Teachers who have participated in professional development for ICT 

integration acknowledge the usefulness of resources that are applicable to their subject of 

study (Lin, 2008).   

 A variety of strategies, as listed above, and a variety of organizational structures 

(i.e. seminars, conferences, workshops, study groups, mentoring, and coaching) are 

suggested alongside extended duration and adequate time allotment for activity 

completion (Lee, 2004-2005).  Lack of time is often identified as a factor in failure to 

create lasting change from professional development information (Lin, 2008).  Lee also 

identifies that programs designed and implemented with teachers from the same school, 

especially when provided at their school, are better able to facilitate discussions, 

problem-solving, and enthusiasm.  The first step in developing a professional 

development program is to identify the needs of the teachers involved (Lee, 2004-2005).  

Additionally, teachers should be included in the decision-making process, project goals 

should correspond to teacher needs, collaborative groups of similar content and context 

should be formed, and a connection between learning and practice must be established 

(Lee, 2004-2005).   

 Glazer, et. al. (2005) explain the use of a professional development program 

known as Collaborative Apprenticeship to encourage ICT integration.  Collaborative 

Apprenticeship exchanges ineffective, generic seminars for a form of professional 

development that is continuous, on-site, and uses experienced teachers as mentors for 

their colleagues (Glazer, et. al., 2005).  This format allows for the experience to take 

place in authentic environments that offer practical opportunities for practice and 
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immediate feedback on success (Glazer, et. al., 2005).  Glazer, et. al. stress that 

professional development programs need to be well-planned, well-organized, allow 

opportunities to reflect and recognize success, and provide teachers with adequate 

support.  As teachers progress through the levels of ICT integration, the necessary 

support lessens (Glazer, et. al., 2005).  In order for Collaborative Apprenticeship to be 

implemented, shared time and teacher commitment are necessary factors (Glazer, et. al., 

2005).   

 Teacher beliefs are also an important factor to consider given the nature of 

technology and the hopes of ICT proponents that ICT integration will lead to 

constructivist teaching methods (Hixon and Buckenmeyer, 2009).  Kagan (1992) explains 

that teacher beliefs are intensely private and are rarely altered through reading and 

listening to research.  Rather, true belief alterations require practical opportunities and 

experienced successes (Kagan, 1992).  According to Kagan, professional development 

aimed at altering ingrained teacher beliefs must include several steps including: explicitly 

stating beliefs, challenging the adequacy of beliefs, giving extended opportunities for 

examining beliefs, and providing opportunities to integrate new knowledge into their 

belief systems.    

 With regard to technology specifically, Waddoups, Wentworth, and Earle (2004) 

identify the need for examples and experiences with lessons involving ICT integration.  

However, many current professional development programs do not provide these 

necessary opportunities and fail to move past lower-level uses of ICT in the classroom 

(Hixon and Buckenmeyer, 2009).  Also lacking are programs that are need-based and 

offered at the appropriate step in progression for the teachers involved (Hixon and 
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Buckenmeyer, 2009; Levin & Wadmany, 2008).  The work of Peck, et. al. (2002) 

suggests that training students to aid in tech support can stretch limited resources while 

providing necessary support to teachers and opportunities for growth for students.   

 Glazer, Hannafin, Polly, and Rich (2009) explored the factors and interactions 

that influenced ICT integration through professional development.  The premise is that 

the failure of efforts involving ICT integration result from a lack of training in ICT 

integration for instructional purposes (Glazer, et. al., 2009).  Research demonstrates that 

professional development for ICT integration should take place in the everyday 

environments of the teachers who will be integrating the technology (Glazer, et. al., 

2009).  The collaboration of teachers is essential to developing and maintaining a 

community of practice that serves as a support network during integration attempts 

(Glazer, et. al., 2009).  Teacher-leaders with prior training are also a necessary 

component to providing on-time support for novice innovators (Glazer, et. al., 2009).  

Research demonstrates that these peer teachers develop relationships that are sustained 

outside of allocated professional development time and provide various forms of support 

to each other including advice, conflict resolution, comfort, brainstorming, motivating, 

reinforcing, and modeling (Glazer, et. al., 2009).   

 According to Steketee (2005), professional development approaches to ICT 

integration fall into one of four categories: skills development, pedagogical approach, 

subject-specific approach, and practice-driven approach.  When considering the 

progressive nature of ICT skill acquisition, the first approach is appropriate for teachers 

who lack basic ICT skills because they cannot move forward until they develop the 

adequate skills to do so (Steketee, 2005).  For teachers who have basic ICT skills, it is 
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necessary to provide adequate pedagogical training and belief system evaluation with the 

goal of eventually moving toward subject-specific, practical professional development 

opportunities (Steketee, 2005).  True change and effective ICT integration is only 

achieved in the higher levels of development (Steketee, 2005; Gimbert & Cristol, 2004).  

Wright and Lesisko (2008) also identify the importance of professional development 

being on-going and need-based in order to promote effectual change.     

 With regard to collaboration, Pascopella (2008) suggests the following guidelines: 

high administrative expectations, inclusive acceptable use policy, team-building 

opportunities, utilization of teacher-leaders, and streamlined site filtering.  To review the 

work of Scoolis (1999), staff development in ICT integration should include: recognizing 

change as a process, identifying and focusing on what is needed most, giving teachers a 

reason to use the technology, supporting existing activities, exchanging ideas, developing 

training on-site, remaining focused, being patient, ensuring access, and providing 

technical support.  Chen and Chang (2006) remind of the necessity to ensure adequate 

support during and after the professional development program, provide on-going 

training, and match training to teacher needs.  Demonstrations, assisting with setup, and 

brainstorming are just a few of the ways that support for integration can be offered (Chen 

& Chang, 2006).  Additionally, some level of in-class support will likely be needed until 

training has progressed far enough to ensure continuing change and integration (Chen & 

Chang, 2006; Mueller, et. al., 2008).   

 Keengwe, et. al. (2008a) identify some responsibilities that teacher participants 

have in professional development for ICT integration.  Teachers must strive to 

accomplish activities at their highest level (Keengwe, et. al., 2008a).  Teachers should 
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create relationships between active learning and active teaching (Keengwe, et. al., 

2008a).  Appreciation for the potential of technology and the power of effective 

integration are essential for fueling the desire to accomplish integration tasks (Keengwe, 

et. al., 2008a).  Teachers should desire to develop leadership skills in order to become 

role models for effective integration in their schools (Keengwe, et. al., 2008a).  Working 

to learn the benefits of technology and incorporate ICT into classroom activities in ways 

that increase student motivation and learning are also essential teacher responsibilities 

(Keengwe, et. al., 2008a).   The most effective way to ensure teacher growth and change 

with regard to ICT integration is to provide very specific ideas and resources for content-

relevant integration, support teachers in risk-taking and innovative use of ICT in the 

classroom, and provide teachers the opportunities to experience personal successes with 

ICT integration in their classrooms (Ertmer & Ottenbreit-Leftwich, 2010; Mueller, et. al., 

2008; Levin & Wadmany, 2008). 

  Remember that the ultimate goal of professional development is actually to 

increase or improve student learning (Polly & Hannafin, 2010).  Professional 

development aimed at this goal should focus on the content to be learned and evaluating 

student learning, encourage teacher-ownership, help develop teacher knowledge of 

content and pedagogy, establish opportunities for collaboration, remain ongoing in a 

convenient location, and encourage teacher reflection and evaluation (Polly & Hannafin, 

2010).  Some research also suggests that adequate professional development for ICT 

integration will also include practical advice for classroom management during the use of 

computers and other ICT components (Erdoğan, Kursun, Tan Sіsman, Saltan, Gök, & 

Yildiz, 2010).    
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Summary 

 Government policy and investments in ICT components promote ICT integration 

in today‟s schools.  It has been suggested that in order to adequately motivate and prepare 

today‟s students for the twenty-first century, technology must be an essential component 

in their education.  Investigations of the historical use of ICT in classrooms illuminate the 

limited state of ICT integration across the country.  Investments in ICT components have 

been spawned by the vast promises of ICT integration including creativity, 

innovativeness, collaborative learning, intervention, and inquiry-learning.  However, 

most would agree that these promises are only fully realized alongside constructivist 

pedagogy.   

 Constructivist pedagogy differs from traditional pedagogy in that it promotes 

student-centered, inquiry learning.  Benefits of constructivist pedagogy include the 

tendency to promote higher-order thinking skills and collaborative learning.  It is 

believed that technology can be utilized to fuel and enhance constructivist learning.  

Current ICT use falls short of fulfilling the promises of researchers, reformers, and 

proponents of ICT integration.  Additionally, the challenges of integrating ICT into 

classrooms present seemingly insurmountable barriers for classroom teachers.  

 ICT integration is a complex phenomenon involving a significant number of 

interacting school, technological, administrative, student, and teacher factors.  Teachers 

have often taken the blame for the lack of ICT integration due to their integral role in 

effective integration.  Teachers ultimately have the final say in what activities occur in 

the classroom and their beliefs, attitudes, self-efficacy, innovativeness, and skill levels 

are just a few of the factors that influence their decisions.  Additionally, these factors 
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interact with the school, technological, administrative, and student factors for a nearly 

endless set of possible circumstances as unique as each individual teacher.  Teachers 

must be equipped, empowered, and encouraged to include ICT in their instructional 

repertoire.  

 In order to reach this goal, adequate professional development programs must be 

established on-site, allowing for convenience, practicality, and extended duration.  While 

professional development will only address the teacher factors involved in integration, it 

is an essential step toward ICT integration.  Professional development should meet the 

individual needs of teachers involved in the program and aid them in their progression 

through the stages of ICT integration.  Adequate professional development must be need-

based, continuous, on-site, and content-specific.  It should offer practical, hands-on 

experience and be supplemented by adequate support from colleagues, administrators, 

and technical staff.   
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III. PROFESSIONAL DEVELOPMENT PROGRAM 

Phase One 

Objectives:  

 The implementer will identify the strengths and weaknesses of the current school 

culture toward large-scale ICT integration.   

 The implementer will identify and recruit optimal teacher-mentor candidates.  

 The implementer will work alongside administration and teacher-mentors to 

develop a school vision for ICT integration.  

This phase will be carried out through a series of meetings with appropriate 

stakeholders.  

Procedures:  

 Complete a school-wide survey of all teachers (Appendix I). 

 Carry out interviews with select teachers who have been identified as possible 

candidates for teacher-mentors. 

 Develop school-wide vision and support for ICT integration through a series of 

meetings with administration, teacher-mentors, and other stakeholders.   

 Present the vision and plan to the greater school community (i.e. teachers, staff, 

parents, students, donors, and other stakeholders). 

Phase Two 

Objectives:  

 The implementer will train teacher-mentors in more advanced computer skills, 

constructivist ICT integration, and mentorship responsibilities.   
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 The implementer will establish streamlined network and Internet access for 

teacher-mentors.  

 Teacher-mentors will explicitly define their core beliefs.   

 Teacher-mentors will design lessons that employ constructivist teaching methods 

alongside ICT integration.  

 Teacher-mentors will explore the advanced features of common production 

software. 

 Teacher-mentors will establish a support network among themselves.  

 Teacher-mentors will create a bank of lesson resources.  

 Teacher-mentors will build classroom websites to facilitate ICT integration in 

their classrooms.   

This phase will be carried out in two parts: a seven to ten day intensive summer seminar 

followed by monthly meetings of four to six hours throughout the school year.  

Procedures: 

 Prior to the start of the intensive summer seminar, the implementer should limit 

Internet/website blockers and filters on teacher-mentor computers and/or provide 

access codes to all teacher-mentors.   

Day One 

 What makes a leader/mentor? 

 Teacher-mentors participate in a brainstorming discussion of 

characteristics found in a quality mentor or leader.   

 Teacher-mentors will work in pairs to use an online concordance/word 

study to create a biblical picture of leadership/mentorship.  
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 Teacher-mentors discuss their findings as a group.  

 The implementer uses a prepared sample to give a 10-15 minute mini-

lesson on the basic features of the software program Inspiration.   

 Teacher-mentors use the program to create a visual representation of the 

key question and practical applications of character/leadership traits.  

 Survey: Belief Meets Action (Appendix II) 

 Teacher-mentors complete a survey to help identify their core beliefs and 

the beliefs their actions show.  

 Teacher-mentors generate lists of teaching and learning activities they 

would identify as components of constructivist or traditional teaching.  

The implementer should guide a discussion if any activities need to be 

moved to a different category and add any missed components to the 

appropriate category.  

 The implementer should guide teacher-mentors as they go over their 

surveys in small groups and discuss any discrepancies that are identified.  

 Microsoft Word Project 

 Teacher-mentors select a topic from their subject area and create a review 

sheet, test, or sample student project that involves the use of tables, 

textboxes, and graphics.  

Day Two 

 Lesson Comparison 

 One-half of the teacher-mentors work to create a traditional lesson on a 

topic from their field of study.   
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 One-half of the teacher-mentors work to create a constructivist lesson 

from their field of study.   

 Each group of teacher-mentors teaches their lesson to the remaining half 

of teacher-mentors.   

 Teacher-mentors compare and contrast the perceived benefits and 

challenges of each teaching type.  

 Microsoft Publisher Project 

 Teacher-mentors make a poster that could be used during a unit of 

instruction that they will teach during the next school year.  

 Teacher-mentors take a field trip to a local copy center where they have 

their posters printed and explore the other printing, binding, and 

presentation options that the center offers.   

Day Three 

 Constructivism meets ICT 

 Teacher-mentors review the basic tenants of constructivism and ICT 

integration. 

 Unit Creation 

 Teacher-mentors individually prepare to teach a unit during the first month 

of school using primarily constructivist teaching strategies.  One 

requirement is that ICT components be used for at least 50 percent of the 

unit activities. 

 Teacher-mentors participate in a progress discussion halfway through the 

day‟s time and at the end of the day‟s time.   
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 The implementer should provide support as needed throughout the unit 

planning and preparation. 

Day Four 

 Non-linear Microsoft PowerPoint Project 

 The implementer presents a sample non-linear PowerPoint and quickly 

reviews the necessary features of Microsoft PowerPoint. 

 Teacher-mentors develop one non-linear kiosk PowerPoint activity for 

learning a new concept. 

 Teacher-mentors develop one non-linear kiosk PowerPoint activity to be 

used for review purposes. 

 Microsoft PowerPoint Review 

 Teacher-mentors trade PowerPoint activities.  They explore their partner‟s 

activity and complete a review of the activity. 

 Teacher-mentors discuss strengths and weaknesses identified in the 

activities, planning for the activities, and preparation of the activities. 

 Unit Creation 

 Teacher-mentors discuss their progress on the creation of their unit plans.   

 Teacher-mentors work together to resolve any problems their colleagues 

are encountering in creating their plan or materials.  
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Day Five 

 Building a Resource Bank 

 The implementer briefly shares Internet search strategies with the teacher-

mentors and invites their input into search strategies they have found 

effective.  

 The implementer shares some sample resources (i.e. you-tube downloader, 

InfoOhio, ITunes, Intel AppUp, etc.) with the teacher-mentors.  

 Treasure Hunt for Resources 

 Teacher-mentors embark on a treasure hunt for electronic resources.   

 Teacher-mentors participate in a progress discussion halfway through the 

day‟s time and at the end of the day‟s time.  Teacher-mentors are 

encouraged to work together and share findings throughout the time they 

are searching for resources as well. 

 The implementer should provide support as needed throughout the 

resource treasure hunt.   

 Electronic Resource Treasury 

 Teacher-mentors organize a searchable resource treasury online and/or on 

their computers.  Items categorized on individual computers should be 

backed up to a flash drive and CD as well.  

 Software Suggestions 

 Teacher-mentors and the implementer work together to prepare a list of 

software suggestions. 
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 The implementer presents the software suggestions to administration for 

budgetary consideration.  

Day Six 

 Windows Movie Maker Project 

 Special Note: Another video application (i.e. IMovie) could also be used.  

 The implementer goes over features and basic use of the video application 

selected.  

 Teacher-mentors discuss possible classroom uses and applications. 

 Teacher-mentors develop a video for classroom use.  View some of the 

videos as time allows.   

 Teacher-mentors discuss the feasibility of aiding students in the creation 

of their own videos to demonstrate learning.  The implementer shares a 

sample video submitted by a student for a fifth grade history project.   

Day Seven+ 

 Classroom Web Site Creation 

 Teacher-mentors will create a classroom website.  Currently, three options 

seem most viable for this task.    

 Option 1: Teachers can utilize the online site weebly.com 

free of charge to use templates and design a viable website 

for their classroom.  

 Option 2: Teachers can utilize Microsoft Word or another 

software program (i.e. Dreamweaver) to create a custom 

web page.  That web page can then be hosted on 
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ipage.com or bluehost.com and the teacher will be 

reimbursed for the monthly expense through the school.   

 Option 3: Teachers can utilize Microsoft Word or another 

software program (i.e. Dreamweaver) to create a custom 

web page.  That web page can then be hosted as a part of 

our school website.   

 Business Card Project and Printing 

 Teacher-mentors use Microsoft Publisher to design and print personal 

business cards.   

Monthly Meetings 

 The implementer should be prepared to provide technical and networking support 

for setup and implementation of units involving extensive ICT integration 

throughout the first month of the school year.  

Initial Meeting 

 Teacher-mentors discuss and review their unit implementation including: 

strengths and weaknesses perceived, difficulties encountered, and successes 

experienced.   

 Teacher-mentors identify a lesson or unit to use ICT integration with during the 

next month.  Teacher-mentors should video tape one lesson and bring it with them 

to the next meeting.  
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Subsequent Meetings 

 Lesson Review and Discussion 

 Teacher-mentors view each others‟ videos and identify constructivist and 

traditional teaching elements in each lesson.  

 Teacher-mentors discuss strengths and weaknesses of lessons viewed.  

 Struggles and Solutions 

 Teacher-mentors identify struggles encountered in unit implementation 

and brainstorm solutions together. 

 Ideas and Resources 

 Teacher-mentors share new ideas or resources they have discovered and 

add to their resource treasuries.  

 Preparation for Next Meeting 

 Teacher-mentors identify lessons or units to attempt ICT integration in for 

the next month.  Teacher-mentors should video tape one lesson and bring 

it with them to the next meeting. 

Last Meeting of the Year 

 Teacher-mentors identify and discuss the successes they have experienced 

throughout the school year with ICT integration. 

 Teacher-mentors discuss and evaluate the experience as a whole.  

 Teacher-mentors review the role of a mentor/leader. 

 The implementer should remain available for support as needed throughout the 

program.  
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Phase Three 

Objectives:  

 Non-use and limited-use teachers will develop basic computer skills and be 

encouraged to practice these skills for practical purposes.  

This phase will be implemented through bi-monthly meetings during the school year.  

Phase three can be implemented before phase two has been completed.  Teachers who 

fall into the categories of non-use and limited-use may require administrative directives 

to encourage initial participation.  

Procedures: 

 The implementer must be certain that adequate support from technical staff, 

administration, and teacher-mentors is conveniently available as activities are 

implemented in order to allow these teachers to experience success when utilizing 

technology.   

 Basic E-mail Skills 

 The implementer provides training in basic e-mail skills using the First 

Class program utilized by the school district.  

 The implementer requires daily e-mail contact between themselves and the 

teacher participants for the next two weeks. 

 The implementer requires twice weekly contact for the two weeks 

following the previous step.   

 School-wide Grading and Communication Program 

 The implementer provides training and set-up assistance for the 

Cornerstone grading and communication program utilized by the school.  
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 Teachers use Cornerstone for tracking attendance and grades.  

 Teachers use Cornerstone for accessing communication information for 

students, parents, and colleagues.   

 The implementer provides continued support on an as needed basis 

throughout the school year.  

 Microsoft Word 

 The implementer provides basic training and support throughout the 

project.  

 Teachers use the basic features of Microsoft Word to make and submit 

lesson plans for the next four weeks.  

 Linear Microsoft PowerPoint 

 The implementer provides basic training and support throughout the 

project. 

 Teachers use the basic features of Microsoft PowerPoint, including clip 

art, pictures, text boxes, templates, and design, to create a devotional slide 

show over the next two weeks and share their slide show on their next date 

to lead faculty devotional time.  

 Basic Internet Searching 

 The implementer shares basic search strategies when using standard 

Internet search engines.   

 Teachers create a list of websites in their favorites that could be used as 

resources for them professionally or as resources for their students.  
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Phase Four 

Objectives: 

 Teachers with personal and professional ICT proficiency will begin to utilize ICT 

in the classroom for instructional purposes.   

 Teachers who participate in this phase will be prepared to complete phase one of 

this program upon their satisfactory completion of phase four.  

This phase will be carried out in two parts: a three to four day intensive summer seminar 

followed by monthly meetings of four to six hours throughout the school year. This phase 

may be implemented over several stages as necessary and may be done as a requirement 

or on a voluntary basis.  

Procedures: 

 Prior to the start of the intensive summer seminar, the implementer should limit 

Internet/website blockers and filters on teacher computers and/or provide access 

codes to all teachers participating in the program.   

Day One 

 The implementer should arrange for trained teacher-mentors to interact with 

teachers and participate in this activity alongside participants.   

  Building a Resource Bank 

 The implementer briefly shares Internet search strategies with the teachers 

and invites their input into search strategies they have found effective.  

 The implementer shares some sample resources (i.e. you-tube downloader, 

InfoOhio, ITunes, Intel AppUp, etc.) with the teachers.  
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 Treasure Hunt for Resources 

 Teachers embark on a treasure hunt for electronic resources.   

 The implementer and teacher-mentors should provide support as needed 

throughout the resource treasure hunt.   

 Teacher-mentors share some of their positive experiences with technology in the 

classroom and learning to effectively integrate ICT into their classroom. 

 The implementer facilitates a question and answer time between teacher 

participants and teacher-mentors.  

Days Two and Three 

 Teachers identify a unit or short series of lessons they would like to attempt ICT 

integration with during the first two months of school. 

 Suggestions for Unit Selection: 

 Teachers select a subject and topic they are confident and 

comfortable teaching. 

 Teachers select technology programs they are confident with and 

their students possess the skills to implement.  

 Teachers complete the I  inventory for their planned unit.  Teachers discuss and 

adjust their unit based on their findings from the I5 inventory.  

 The implementer matches up teacher-mentors with teacher participants. 

 Teachers develop and prepare for a unit plan with guidance and support from the 

implementer and teacher-mentors.  
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Day Four 

 Teachers discuss the pros and cons of their experience planning a unit that 

contains ICT integration.  

 The implementer facilitates an open-forum discussion of planned units.  

 The implementer facilitates a discussion of anticipated struggles with 

implementation and possible solutions to these struggles.  

Monthly Meetings 

 The implementer and teacher-mentors should be prepared to provide technical and 

networking support for setup and implementation of units involving ICT 

integration throughout the first two months of the school year.  

Initial Meeting 

 Teachers discuss and review their unit implementation including: strengths and 

weaknesses perceived, difficulties encountered, and successes experienced.   

 Teachers identify a lesson or unit to use ICT integration with during the next 

month.  Teachers should video tape one lesson and bring it with them to the next 

meeting.  

Subsequent Meetings 

 Lesson Review and Discussion 

 Teachers view each others‟ videos and discuss strengths and weaknesses 

of lessons viewed.  

 Struggles and Solutions 

 Teachers identify struggles encountered in unit implementation and 

brainstorm solutions together. 
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 Ideas and Resources 

 Teachers share new ideas or resources they have discovered and add to 

their resource treasuries.  

 Preparation for Next Meeting 

 Teachers identify lessons or units to attempt ICT integration in for the next 

month.  Teachers should video tape one lesson and bring it with them to 

the next meeting. 

Last Meeting of the Year 

 Teachers identify and discuss the successes they have experienced throughout the 

school year with ICT integration. 

 Teachers discuss and evaluate the experience as a whole.  

 Teachers are interviewed for possible participation in the teacher-mentor training 

phase. 

 The implementer should remain available for support as needed throughout the 

program.  

Phase Five 

Objectives:  

 Phase five of this program facilitates ongoing and continuous training and growth 

in effective ICT integration.  

Procedures: 

 Re-implement each phase of the professional development program as time, 

interest, and need arise.  
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IV. DISCUSSION 

 The need for adequate professional development for effective ICT integration is 

well-established and extensively outlined in chapter two of this thesis, but the individual 

decisions made in the creation of this professional development program may be less 

obvious.  The program begins with a survey of teachers in order to ascertain the current 

school culture with regard to ICT integration.  This survey is followed by meetings with 

administration and teacher-leaders to establish a school vision for ICT integration.  The 

purpose of this survey is to make teachers, administrators, and other stake-holders aware 

of the prevailing school culture.  If this is ignored, the implementer may be setting the 

program up for failure.  According to Chaptal (2002), an existing school culture that does 

not promote ICT integration can significantly hinder attempts by individual teachers to 

integrate ICT into their classrooms.  Hixon and Buckenmeyer (2009) identify school 

culture as a first-order barrier to integration.   

 The purpose of including administrators and teachers in the development of a 

school-wide vision for ICT integration is two-fold.  First, it is important to include 

teachers in the decision-making process (Tuck, 2004).  Secondly, it ensures that the 

administration will be behind efforts to increase ICT integration.  According to Keengwe, 

et. al. (2008a), administrative support plays an essential role in ICT integration.  Tondeur, 

et. al. (2009) also identifies the importance of effective leadership to perpetuating 

effective ICT integration.  From my own observations, I hypothesize that the current 

school culture would support ICT integration, but would hesitate to embrace it in its most 

effective form- alongside constructivist pedagogy.  The school currently relies heavily 
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upon the purchased textbooks and workbooks for instruction, with the promotion of 

reading as many text pages and completing as many workbook pages as possible.  It is 

my belief that this stems from an era when the school was growing and many of the 

teachers were not specifically trained in education and more traditional teaching methods 

were the norm.   

 Despite this fact, the administration and school board have demonstrated a strong 

desire to see the school grow in more dynamic forms of teaching through professional 

development.  Recently, they have demonstrated a willingness to rely more heavily upon 

the expertise of individual teachers than on the purchased textbooks. They also have a 

strong desire to see the school become technologically equipped and have developed a 

long term technology plan for reaching this goal.  Additionally, they consciously invest in 

technology each year in an attempt to move toward those goals.  Because of these 

actions, I believe that the administration and school board would be very interested in the 

information contained in this thesis and support the program that is based on the research 

completed.  Although it would only be solidified after budgetary considerations, the 

administration would also consider budgetary investments in the program.  Essentially, 

the purpose of the first phase of this professional development program is to evaluate and 

create a school culture that supports and encourages ICT integration.   It is important to 

minimize the obstacles that teachers will encounter if the program is to be effective in 

empowering them to increase ICT integration in their classrooms.   

 The final objective of the first phase is to identify teacher-mentor candidates.  It is 

apparent from the research that having strategically placed and trained mentor teachers 

can provide the necessary support for hesitant teachers to attempt ICT integration in their 
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classrooms and experience success with their initial attempts at integration (Glazer, et. 

al., 2005).  Glazer, et. al. identified this model of professional development as 

Collaborative Apprenticeship.  Part of the survey will identify those teachers who already 

possess advanced computer skills and have taken at least the initial steps of 

experimenting with ICT integration in their classrooms.  The interview will serve to 

identify those teachers who are willing to broaden their understanding of effective ICT 

integration in the classroom and serve as mentors to help support other teachers in their 

attempts to integrate ICT into their classrooms.  Because of the significant time 

investment, these teachers would need to participate on a voluntary basis.  Teachers could 

be encouraged to participate in the program through a small stipend offered by the school 

or the opportunity to earn CEUs for participation in the program.  As an accredited 

school, we are able to work with ACSI to host professional development meetings that 

allow teachers to earn CEUs upon their approval.  Ideally, both high school and 

elementary teachers would be represented during this phase of the program. 

 The objectives of the second phase of the professional development program 

focus on preparing the teacher-mentors.  First, these teachers must be trained in how to be 

an effective mentor.  This is to ensure that they are able to adequately support their 

colleagues in the next portion of the professional development program.  Because this 

program is designed specifically for a Christian school, it is desirable that a biblical 

understanding of leadership be gained before these teachers serve as mentors to their 

colleagues. Availability and access to support is essential for the majority of teachers to 

experience success (Groff & Mouza, 2008).  The importance of adequate support is also 
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the justification for encouraging the teacher-mentors to build a support network among 

themselves.   

 Secondly, web access and network access should be streamlined for these 

teachers, including the provision of access codes to bypass blockers.  The teachers should 

be men and women of integrity and limited access often provides undue frustration when 

planning for lessons that involve ICT integration.  For example, an interactive website on 

the Civil War may be blocked because it is considered a “game” or because of the words 

“war” or “guns” when it is actually a very suitable site for students.  Streamlining access 

for teachers provides them with the ability to make decisions for their specific needs.  As 

established in chapter two of this thesis project, unpredictability is one hindrance to ICT 

integration in the classroom.  

 Possibly the most important objective of phase two is the development of teachers 

who utilize ICT integration in its most powerful form, ICT integration alongside 

constructivist pedagogy (Hopson, et. al., 2001-2002; Keengwe, et. al., 2008b).  Included 

in phase four of this professional development is the objective that teachers will be 

prepared to go through the phase two training once they have completed phase four- the 

ultimate goal being that these teachers too would be able to utilize ICT integration in 

their classrooms alongside constructivist pedagogy.  As a part of this objective, the 

implementer will attempt to utilize constructivist teaching methods for a majority of the 

professional development program in order to establish an effective example for the 

teachers (Prensky, 2008).  Kagan (1992) identifies the importance of helping teachers to 

make their internal beliefs explicit to facilitate effective evaluation of those beliefs.  
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Additionally, teachers must understand and experience the benefits of constructivist 

pedagogy (Wentworth & Earle, 2003; Bebell, et. al., 2004; Pasco & Adcock, 2007).   

 The inclusion of training in common production software, creation of a bank of 

lesson resources, and creation of a classroom website are also included in this phase of 

the professional development program.  Certainly, it is important to recognize that the 

specific software programs were included because of their current availability to the 

school this program was designed for and their general popularity in educational and 

other arenas, rather than because of specific research carried out on these programs.  

Because these teachers already possess a working knowledge of technology, the 

experiences contained in this professional development program will be needs-based 

(Lee, 2004-2005; Ertmer & Ottenbreit-Leftwich, 2010; Wright & Lesisko, 2008) by 

focusing on more advanced features of the included software. Additionally, the inclusion 

of this element in the program will ensure that these teachers are confident when 

facilitating lessons in their classrooms that include the use of these programs and 

providing support to the teachers they will mentor in the future (Groff & Mouza, 2008; 

Mueller, et. al., 2008; Chen & Chang, 2006; Van Braak, et. al., 2004).   

 The creation of a bank of lesson resources and a classroom website are for 

organizational purposes and to facilitate future ICT integration while simultaneously 

providing opportunities for the building of a support network between the teacher-

mentors.  While many of these resources in the resource treasury may be included in each 

teacher‟s website, my vision for this bank of resources is that teachers will locate not only 

links to websites, but also pictures, videos, and other documents that the teachers can 

access quickly for use in their classrooms and lesson preparations.  For this reason, 
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teachers will organize the resources they find in a series of subject and chapter folders.  

Hyperlinks to websites will be kept in a word document with a brief description, again 

sorted by subject and chapter.  The desired links would also be included on the teacher‟s 

website for student access and use.  Three options have been listed for the website 

creation.  I believe that option number one will be the most viable for timeframe, cost, 

and ease of use.  However, it is important to note that if teachers prefer to use either 

option two or three, we would have easy access to trained individuals and support teams 

for using a web host to publish these sites.  

 Finally, the decision to include a combination of an intensive summer seminar 

session and meetings throughout the school year is two-fold: it takes advantage of the 

current school schedule without overwhelming teachers and facilitates on-going training 

and support (Wright & Lesisko, 2008; Chen & Chang, 2006).  The purpose of the video-

taped lessons is to allow teachers to see their internal beliefs in action (Lim & Chai, 

2008; Russell, et. al., 2003).  Discussions and reviews of lessons allow for continuous 

improvement in lessons involving ICT integration and provide support for teachers who 

are attempting to integrate ICT alongside constructivist pedagogy.    

 The purpose of phase three of this professional development program is to meet 

the individual needs of non-use and limited-use teachers.  One of the most important 

characteristics of effective professional development is that it is needs-based (Lee, 2004-

2005; Ertmer & Ottenbreit-Leftwich, 2010; Wright & Lesisko, 2008).  These teachers 

need to be met where they are at and eased into ICT use rather than being thrust into 

attempting integration before they are ready.  Hixon & Buckenmeyer (2009) explain that 

teachers who are at this point may require administrative directives in order to encourage 
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initial participation.  The elements included in this phase are designed to help these 

teachers learn to complete commonly required professional tasks more efficiently without 

overwhelming them.       

 Phase four of this professional development program is designed to meet the 

needs of the majority of classroom teachers, as they are expected to fall based on 

government reports about the current use of ICT in classrooms (Tuck, 2004).  These 

teachers have a working knowledge of computers and frequently use them for 

professional tasks, but for any of a variety of reasons they have not yet implemented ICT 

into learning activities in their classrooms (Chaptal, 2002; Peck, et. al., 2002; Kromhout 

& Butzin, 1993; Cuban, 1994; Kurt, 2010).  Research recognizes that teachers move 

through phases with regard to ICT integration (Hixon & Buckenmeyer, 2009; Ertmer & 

Ottenbreit-Leftwich, 2010), thus the focus of this phase of the program is to encourage 

success with ICT integration.  As a result, this phase will not focus on constructivist 

pedagogy, though the implementer will continue to use constructivist pedagogy as an 

example of its effectiveness.   

 The activities included in phase four of this professional development program 

will be completed alongside the teacher-mentors to foster relationships between the 

teacher-mentors and their colleagues who are participating in this phase of the program.  

Teachers will develop lessons with support that will enable them to experience success 

with ICT integration.  The use of the I5 inventory to aid in decision-making is included to 

equip teachers to make effective decisions about ICT integration in their classrooms 

(Groff & Mouza, 2008).    



118 
 

 The remaining elements included in phase four of this professional development 

program correlate strongly with the elements included in phase two of this program and 

the reasons identified for that phase should be included here also.  The inclusion of 

training in common production software and the creation of a bank of lesson resources 

are both also included in this phase of the professional development program.  Again, it is 

important to recognize that the specific software programs were included because of their 

current availability to the school this program was designed for and their general 

popularity in educational and other arenas, rather than because of specific research 

carried out on these programs.  The creation of a bank of lesson resources was scaled 

down for this portion of the program due to the needs of the individual teachers involved, 

but is still included to foster organization, encourage ideas, and develop relationships 

between teachers and teacher-mentors.    

  Finally, the decision to include a combination of an intensive summer seminar 

session and meetings throughout the school year is two-fold: it takes advantage of the 

current school schedule without overwhelming teachers and facilitates on-going training 

and support (Wright & Lesisko, 2008; Chen & Chang, 2006).  The purpose of the video-

taped lessons is to allow teachers to identify successes and struggles with ICT 

implementation in their classrooms (Ertmer & Ottenbreit-Leftwich, 2010; Groff & 

Mouza, 2008; Mueller, et. al., 2008; Levin & Wadmany, 2008).   

 Research strongly indicates that the most effective professional development 

programs are on-site, on-going, and needs-based (Lee, 2004-2005; Ertmer & Ottenbreit-

Leftwich, 2010; Wright & Lesisko, 2008; Chen & Chang, 2006).  This understanding of 

adequate professional development was the driving force behind the development of this 
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program.  This understanding of professional development was combined with research 

on constructivist pedagogy and ICT integration to create a professional development 

program that will equip, empower, and encourage teachers to effectively integrate ICT in 

their classroom in ways that enhance the learning experience for their students.   

 Given the yearly investments in technology at this school and the school‟s 

expressed desire to equip and inspire their students to become future leaders in their 

community, this professional development initiative will be a significant step forward in 

being good stewards of the resources the teachers have available to them.  It will benefit 

the students of this school by equipping their teachers to create engaging, authentic 

lessons using best practice pedagogy.  Students will learn skills necessary to participate 

efficiently and effectively in the Information Age.  Additionally, teachers will experience 

a professional development program designed specifically for them.  This program will 

give them valuable ICT skills, stimulate their innovativeness, establish collaborative 

discussions with colleagues, and provide ample opportunities for assessing their success 

in the classroom.  Most importantly, it will enable them to use all of the tools available to 

them to provide their students with the best possible learning experiences.    

 Whenever attempts are made to require more time of hard-working teachers, some 

resistance is to be expected.  It will be important to help teachers see the value of this 

program for their professional lives and the lives of their students.  If too much resistance 

is encountered, it may be more effective to begin the program with a smaller number of 

volunteer teachers rather than a school-wide initiative.  Feedback from this initial group 

of teachers would provide valuable insight for future implementations of this program 

and the development of other on-site professional development programs.   
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APPENDIX I 

School Culture and Current Use Survey 

Name: ______________________________________________Date:_______________ 

Please put your name on this survey for the purposes of identifying possible mentor candidates.  Only the 

implementer will see your name in conjunction with your answers.  No other people (including 

administrators or parents) will have access to your individual responses in conjunction with your name. 

 

Special Note: For the purposes of this survey, ICT refers to specific technology used for accessing and 

disseminating information (i.e. computers, laptops, Internet, production software such as Microsoft Word 

or Microsoft PowerPoint, e-mail, etc.) 

 

How much pressure do you feel to cover all of the textbook and workbook pages 

provided to you? 

1         2         3         4         5         6         7         8         9         10 
None                Little                Some                Moderate               Significant                Extreme   

 

What percentage of this pressure would you estimate comes from external sources? ____ 

 

What percentage of this pressure would you estimate comes from internal beliefs? ____ 

 

To what degree do your administrators expect you to utilize ICT in the classroom? 

1         2         3         4         5         6         7         8        9         10 
Not at all            Indifferent            Occasionally            Often            Frequently            Daily 

 

To what degree do your administrators expect you to utilize ICT in the classroom for 

inquiry learning? 

1         2         3         4         5         6         7         8        9         10 
Not at all            Indifferent            Occasionally            Often            Frequently            Daily 

 

To what degree do you believe that you would have administrative support for using ICT 

as a catalyst for inquiry learning on a regular, consistent basis? 

1         2         3         4         5         6         7         8        9         10 
None                                                                                                                               Extensive 

 

To what degree do you believe that you would have parental support for using ICT as a 

catalyst for inquiry learning on a regular, consistent basis? 

1         2         3         4         5         6         7         8        9         10 
None                                                                                                                               Extensive 

 

To what degree do you believe that you would have technological support for using ICT 

as a catalyst for inquiry learning on a regular, consistent basis? 

1         2         3         4         5         6         7         8        9         10 
None                                                                                                                               Extensive 
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How often do you utilize ICT for personal reasons? 

1         2         3         4         5         6         7         8        9         10 
Never              A Little             Occasionally              Often             Frequently              Daily 

 

How often do you utilize ICT for lesson preparation, identifying or accessing resources, 

displaying Power Points or other notes to your class, or preparing special activities? 

1         2         3         4         5         6         7         8        9         10 
Never              A Little             Occasionally              Often             Frequently              Daily 

 

How often do you utilize ICT for professional communication with administrators, 

colleagues, students, or parents? 

1         2         3         4         5         6         7         8        9         10 
Never              A Little             Occasionally              Often             Frequently              Daily 

 

How would you rate your access to ICT for personal and professional use? 

1         2         3         4         5         6         7         8         9         10 
No access            Occasional access            Some access            Easy access            Ongoing access 

 

How often do your students utilize ICT in the classroom for producing products (i.e. 

typing reports, PowerPoint presentations, making brochures, etc.)? 

1         2         3         4         5         6         7         8        9         10 
Never              A Little             Occasionally              Often             Frequently              Daily 

 

How often do your students utilize ICT in the classroom for inquiry learning activities 

and learning new concepts? 

1         2         3         4         5         6         7         8        9         10 
Never              A Little             Occasionally              Often             Frequently              Daily 

 

How would you rate your access to ICT for instructional and student use in the 

classroom? 

1         2         3         4         5         6         7         8         9         10 
No access            Occasional access            Some access            Easy access            Ongoing access 

 

What level of outside support do you have for utilizing ICT in the classroom? 

1         2         3         4         5         6         7         8        9         10 
None                                                                                                                               Extensive 
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APPENDIX II 

Belief Meets Action 

This survey is for your personal use in order to help you identify your internal beliefs about pedagogy and 

the pedagogical style seen most frequently in your classroom actions and activities.   

 

For each statement below indicate your level of agreement based on the scale provided. 

 

1. I believe it is important to consider student interests when determining topics of 

study in the classroom. 

1         2         3         4         5         6         7         8         9         10 
Strongly Disagree                 Disagree                Neutral                    Agree                    Strongly Agree   

 

2. The majority of class time should be spent with the teacher presenting information 

and students taking notes or answering review questions. 

1         2         3         4         5         6         7         8         9         10 
Strongly Disagree                 Disagree                Neutral                    Agree                    Strongly Agree   

 

3. My objectives frequently require the use of higher order thinking skills.  

1         2         3         4         5         6         7         8         9         10 
Strongly Disagree                 Disagree                Neutral                    Agree                    Strongly Agree   

 

4. The majority of questions on assignments, tests, and quizzes assess student 

knowledge of facts and definitions.  

1         2         3         4         5         6         7         8         9         10 
Strongly Disagree                 Disagree                Neutral                    Agree                    Strongly Agree   

 

5. I encourage my students to develop deep understandings of topics studied.  

1         2         3         4         5         6         7         8         9         10 
Strongly Disagree                 Disagree                Neutral                    Agree                    Strongly Agree   

 

6. The majority of class time in my classroom is spent with me presenting 

information and students taking notes or answering review questions. 

1         2         3         4         5         6         7         8         9         10 
Strongly Disagree                 Disagree                Neutral                    Agree                    Strongly Agree   

 

7. I frequently plan lessons that promote inquiry learning and require students to be 

responsible for their own learning. 

1         2         3         4         5         6         7         8         9         10 
Strongly Disagree                 Disagree                Neutral                    Agree                    Strongly Agree   

 

8. Most topics of study in my classroom are determined by the material presented in 

the textbooks provided to me.  

1         2         3         4         5         6         7         8         9         10 
Strongly Disagree                 Disagree                Neutral                    Agree                    Strongly Agree   

 

9. The majority of class time in my classroom is spent on student-driven discussions 

and investigations.  

1         2         3         4         5         6         7         8         9         10 
Strongly Disagree                 Disagree                Neutral                    Agree                    Strongly Agree   
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10. The majority of students attend school and complete assigned tasks because of the 

threat of consequences or poor grades for incomplete work.  

1         2         3         4         5         6         7         8         9         10 
Strongly Disagree                 Disagree                Neutral                    Agree                    Strongly Agree   

 

11. Students in my classroom frequently work in groups to solve authentic problems.  

1         2         3         4         5         6         7         8         9         10 
Strongly Disagree                 Disagree                Neutral                    Agree                    Strongly Agree   

 

12. Interdisciplinary activities require more preparation time and scheduling 

adjustments than they are worth.  

1         2         3         4         5         6         7         8         9         10 
Strongly Disagree                 Disagree                Neutral                    Agree                    Strongly Agree   

 

13. My role as a teacher is to provide students with authentic questions or problems 

and guide them in their quest for answers and determination of the best way to 

present their understandings of the concepts studied.   

1         2         3         4         5         6         7         8         9         10 
Strongly Disagree                 Disagree                Neutral                    Agree                    Strongly Agree   

 

14. The majority of activities completed in my classroom are done individually.  

1         2         3         4         5         6         7         8         9         10 
Strongly Disagree                 Disagree                Neutral                    Agree                    Strongly Agree   

 

15. The majority of students have an innate curiosity and desire to learn new things. 

1         2         3         4         5         6         7         8         9         10 
Strongly Disagree                 Disagree                Neutral                    Agree                    Strongly Agree   

 

16. My role as a teacher is to present the topics required by my curriculum and assess 

student knowledge of the concepts presented.   

1         2         3         4         5         6         7         8         9         10 
Strongly Disagree                 Disagree                Neutral                    Agree                    Strongly Agree   

 

17. I frequently provide opportunities for students to gain a deep understanding of 

topics covered.  

1         2         3         4         5         6         7         8         9         10 
Strongly Disagree                 Disagree                Neutral                    Agree                    Strongly Agree   

 

How much pressure do you feel to cover all of the textbook and workbook pages 

provided to you? 

1         2         3         4         5         6         7         8         9         10 
None                Little                Some                Moderate               Significant                Extreme   

 

What percentage of this pressure would you estimate comes from external sources? ____ 
 

What percentage of this pressure would you estimate comes from internal beliefs? ____ 
 

How often do you utilize forms of assessment other than workbook pages, chapter and 

section reviews, or tests and quizzes provided with your textbook? 

1         2         3         4         5         6         7         8        9         10 
Never              A Little             Occasionally              Often             Frequently              Daily
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