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The primary focus of this dissertation was to explore students' perceptions of adopting 

Web 2.0 applications at the School of Basic Education (SBE) in Kuwait. Although Web 2.0 

applications are becoming more popular among the digital generation, there is still no evidence 

of students' perceptions of adopting the innovation of Web 2.0 technologies in Kuwait. The 

problem this study addresses is that the current status of Web 2.0 technologies usage by 

academic students has remained educationally unknown in Kuwait. Therefore, there was a need 

to investigate the extent to which academic students in SBE are aware of and their usage of Web 

2.0 technologies, as well as the factors and obstacles that affect using these technologies.  

Rogers’ diffusion of innovation theory (DoI) is employed in this study to specify the 

factors that influence student perceptions of adopting Web 2.0 applications as learning tools. 

Data used in this dissertation was gathered via a survey instrument from 350 students at the SBE 

and was statistically analyzed to find out the answers of the research questions.  

This study identified the low rate of Web 2.0 awareness and adoption by the students. 

Descriptive statistical analysis, such as mean scores and standard deviation, were used to analyze 

and conclude the findings. In the rates of awareness and adoption of Web 2.0, this study also 

identified no statistically significant differences between the groups of all the demographic 

variables except the academic field. The statistically significant differences were identified 

between the academic variables before and after recoding the academic fields into 5 groups. A t-

test and one-way ANOVA were used to determine the statistical significance. 



Several factors were examined in the study to identify their influence on the rate of 

adoption. The factors included the rate of awareness, Rogers’ attributes of innovations, and the 

obstacles to adopt Web 2.0. The multiple linear regression technique was used to find out the 

percentage of variance that was explained by three groups of predictors. The overall research 

model explained 49% of the variance on the rate of adoption. The implications of the findings, in 

addition to adding empirical evidence to the body of knowledge, highlight areas for professional 

development, educational and institutional changes and possibility for future research.          
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CHAPTER 1 

INTRODUCTION 

Background of the Study 

Over the past decade, the Internet has become one of the most important means to 

provide students with learning resources to obtain information. More recently, a new wave of 

Internet technologies, Web 2.0, has appeared with the potential to further enhance learning and 

sharing of information among learners and teachers (Hartshorne & Ajjan, 2009). The 

development of Web 2.0 technologies has enhanced information communication and technology 

(ICT) capability by creating new domain where human beings can associate with each other with 

unique properties (Dhar & Sundararajan, 2007). With the use of Web 2.0, people no longer 

access the Web only for specific actions, such as accessing the content; instead they access and 

create collective knowledge through social interactions. Now, the use of Web 2.0 technologies 

enables people to connect different pieces of information and create new information that could 

be shared with others (Maloney, 2007).    

Several studies have pointed out that Web 2.0's users are mostly those who were born 

from roughly 1980 to the turn of the millennium, namely, the digital natives. Burhanna, 

Seeholzer, and Salem, Jr. (2009) stated that "this generation grew up with computer and Web-

based technologies and is believed to be more technologically savvy and perhaps more 

technologically dependent than any preceding generation" (p. 523). Technological tools, such as 

cell phones, computers, and the Internet, are nearly ubiquitous among this generation (Prensky, 

2001a). Because they use technology at higher rates than the previous generations, they appear to 

highly interact with Web 2.0 applications. From his study in comparing the rates of Web 2.0 

adoption, Stutzman (2006) concluded that undergraduate students, particularly freshmen, truly 
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represent the feeder program of Facebook, a Web 2.0 application. Prensky (2001a, 2001b), 

Oblinger (2003), Gros (2003), and Frand (2000) found several characteristics in the digital 

natives. Digital natives prefer receiving information quickly; are adept at processing information 

rapidly; prefer multi-tasking and non-linear access to information; have a low tolerance for 

lectures; and rely heavily on communications technologies to access information and to carry out 

social and professional interactions.  

Most information systems are task-oriented, that is, the systems intend to provide users 

with useful information for better decision-making. Many studies, correspondingly, have tried to 

investigate the causal relationship between task, human, or organizational characteristics and 

actual usage or at least intention to use the systems (Kwon & Wen, 2010). The greatest challenge 

that encounters students to use and adopt technology revolves around the characteristics of 

innovations. In his book entitled Diffusion of Innovations, Rogers (2003) pointed out that the rate 

of adoption of innovations is affected by the perceived characteristics at which they are adopted.   

In academic environments, there has been a growing trend to incorporate technology in 

education to fulfill some of the technological expectations of students. As mentioned earlier, 

students today are considered digital natives (Prensky, 2001a), and they use Web 2.0 applications 

on a regular basis (Madden & Fox, 2006). Web 2.0 applications are expected to provide several 

benefits given their ability to enable active participation of students, promote opportunities and 

environments for student participation and reflection, and foster a collaborative and active 

community of learners (Ferdig, 2007). Quite rightly, academic faculties and librarians have many 

questions about this generation's expectations for and use of Web 2.0 technologies in their 

academic environments. How familiar are students with Web 2.0 technologies? Are they digital 
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natives with these technologies? Or are there no natives here (Burhanna, Seeholzer, & Salem, Jr., 

2009)? 

Web 2.0 

Web 2.0 is involved in what is called semantic Web applications. Thus, some writers 

interchangeably use the terms semantic Web and Web 2.0 in their publications. Since the present 

study focuses on the Web 2.0 and not the semantic Web, it is important to generally clarify the 

relationship between them. The focus of Web 2.0 is on the user interface rather than on 

technologies or standards that are provided by the semantic Web. The processes of sharing 

vocabularies, allowing tagging, allowing creation of metadata, and using computers to link the 

metadata contribute to the semantic web. In other words, the semantic Web provides standards to 

interlink applications rather than providing applications. Burke (2009) concluded that "the 

semantic Web and Web 2.0 are complimentary, where the semantic Web provides for intelligent 

linking and use of resources which are then accessible to more users through a Web 2.0 

interface" (p. 318).          

The phrase Web 2.0 is the second generation of Web based services emphasizing online 

collaboration and sharing (Collis & Moonen, 2008). In his 2005 article "What is Web 2.0?" 

O'Reilly and his group of World Wide Web (WWW) developers identified a new Web that was 

born after the dot-com collapse of the late 1990s. O'Reilly (2005) defined the term of Web 2.0, in 

what he deemed a "compact definition": 

Web 2.0 is the network as platform, spanning all connected devices; Web 2.0 applications 
are those that make the most of the intrinsic advantages of the platform: delivering 
software as a continually-updated service that gets better the more people use it, 
consuming and remixing data from multiple sources, including individual users, while 
providing their own data and services in a form that allows remixing by others, creating 
network effects through an "architecture of participation," and going beyond the page 
metaphor of Web 1.0 to deliver rich user experiences.   
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 Although the definition of Web 2.0 continues to evolve, most experts agree on the major 

categories, such as online collaboration, information distribution, online service automation, 

social networking services, tagging, and Internet rich applications (Guo, 2009). Barsky (2006) 

defined Web 2.0 as a social phenomenon of users' experiences of the Web that is characterized 

by "open communication, decentralization of authority, and freedom to share and reuse content" 

(p. 33). Others such as Richardson (2006) defined Web 2.0 as the read/write Web, where users 

can add to the content besides accessing it. Web 2.0 is concerned with many different things at 

the same time: ideas, technologies, behavioral patterns, ideals, goals and cultures (Anderson, 

2007). User interface is the focus of Web 2.0 rather than technology or standards. It expands the 

extent of creating and sharing information on the one hand and collaborating and interacting with 

information services on the other hand (Burke, 2009).  

While presenting a comprehensive list of Web 2.0 technologies is beyond the scope of 

the study, there are a number of core technologies and services that most students, teaching staff, 

and librarians are familiar with or at least aware. 

Blogs  

The term blogs, abbreviated from Weblogs, are user journal entries in the form of text, 

images, and links to Web content, such as Websites or other blogs. The term was coined by Jorn 

Barger in 1997 and refers to a simple Webpage consisting of brief paragraphs of opinion, 

information, personal diary entries, or links, called posts, organized chronologically with the 

most recent first (Anderson, 2007). Blogs are interactive since other users could provide 

comments on the information posted by the blog author. Blogs applications include researching, 

tracking, interpreting, and evaluating blogs for cultural events, political commentary, business 

and other news and for examining changes over time (Alexander, 2006).  
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Wikis    

A wiki, a Webpage or set of Webpages, refers to collaborative Websites that allow users 

to interact by adding, removing, or editing site content. Wikipedia is the most well-known wiki 

implementation (http://www.wikipedia.org/). Wikipedia's users are able to modify encyclopedia 

entries by creating a reviewer and editing structure (Alexander, 2006). Wikipedia is formed by 

the wisdom of users, and it is considered as the richest source of information and terms 

especially for younger people. On its English language site, Wikipedia currently contains almost 

3.4 million articles. Thus, wikis are a Web-based tool that supports the constructing of collective 

knowledge (Norton & Hathaway, 2008). Illustrating the increasing popularity of wikis, a recent 

study conducted by the Pew Research Center found that 30% of Internet users visit Wikipedia to 

search terms and meanings. Interestingly, 24.25% of these users are between the ages of 18 and 

24 (Madden & Fox, 2006).   

Social Networking Services 

Social networks allow users to establish and customize personal profiles and create a 

variety of networks that connect him/her with family, friends, and other colleagues (Lenhart & 

Madden, 2007). Users can readily find other users with similar interests and link to them as 

friends, thus establishing and exploring new social networks. Based on the service used, a user's 

pages may present other Web 2.0 technologies such as blogs and image and video sharing. The 

most popular social networking sites are MySpace, Facebook, and Twitter, which are the first 

three most visited sites on the web, reportedly attracting more than 100 million and 30 million 

users respectively (Kennedy et al., 2007). According to a recent Pew Center survey, about 55% 

of all online Americans between the ages of 12 and 17 use online social network sites. 

http://www.wikipedia.org/
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Additionally, almost half of these users check their account once a day or several times a day 

(Lenhart & Madden, 2007).    

Multimedia Sharing  

 Sharing and storing multimedia content are one of the biggest growth areas in Web 2.0 

applications. YouTube® software to enable uploading media over the Internet (Google Inc., 

Mountain View, CA, www.youtube.com) (video) and Flickr® software to enable uploading 

photographs over the Internet (Google Inc., Mountain View, CA, www.flickr.com) 

(photographs) are well known example of sharing services. The idea of the writeable Web is 

presented in these services by which users are not just consumers but contribute actively to the 

production of the content. Literally, these services have been used by millions of people to 

participate in the sharing and interchanging of several multimedia forms by producing their own 

photos and videos (Anderson, 2007).    

Social Bookmarking Services 

Social bookmarking sites provide a way for users to store, describe, and share numerous 

Web addresses with others. Users can locate bookmark collections of others by subscribing to 

their bookmark pages, and they are encouraged to tag them with keywords, of their choosing, to 

facilitate their describing or cataloguing and help others find them easily. Collectively, such tags 

are referred to as folksonomies. Additionally, social book marking services provide users with 

the ability to subscribe to feeds linked to particular tags and/or users, in much the same way 

users subscribe to blogs. Del.icio.us, reddit, and Digg are popular social bookmarking sites 

(Kennedy et al., 2007). Students could use social bookmarking sites to collaborate on group 

projects using bookmarking sites, sharing links, and uploading resources discovered, while 
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educators could follow their students bookmarking pages to gain insight on their research 

process and progress (Alexander, 2006). 

Research in Technology Acceptance  

 Over the last 40 years, one of the most developed streams in information technology is 

the research of technology adoption and acceptance (Lucas, Swanson, & Zmud, 2007). During 

this period, seminal conceptualizations have been devoted to the understanding of people's 

motivation to use, or not use, technology. In this section, a macro level of discussion is given to 

the interrelationships of the acceptance theories and their contributions to explain variance in 

user's behavioral intention and predict outcome of technology acceptance. 

    To date, much of the past information technology (IT) diffusion research has presented 

the essential themes and frameworks related to adopting, diffusing, or infusing IT into 

organizational life (Chin & Marcolin, 2001). Several widely tested and implemented models 

have utilized theories as organizational, social, and individual psychologies and have been put 

into a context of IT usage. The technology acceptance model (TAM) (Davis, 1989), for example, 

was built based on Ajzen and Fishbein's work of the theory of reasoned action (TRA) (Ajzen & 

Fishbein, 1973). In addition, as a complementary study, Ajzen proposed the theory of planned 

behavior (TPB) in an attempt to address attributes that are overlooked by TRA (Ajzen, 1985). 

Rogers’ diffusion of innovations (DoI) theory, which dates back to 1962, laid the foundation of 

Moore and Benbasat's (1991, 1996) work on DoI. To name a few other major developments, 

Venkatesh, Mooris, Davis, and Davis' (2003) unified theory of acceptance and use of technology 

is a synthesis of earlier efforts in technology acceptance and is based on TAM but adds the 

dimensions of social influence and facilitating conditions. Cooper and Zmud's infusion model 

(1990) and Goodhue and Thompson's (1995) task technology fit model respectively offer their 
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explanatory power to the adoption paradox, which still remains problematic to organization's 

effort in developing innovative information technology systems (Guo, 2009).  

DoI has been one of the most influential theories in area of ICTs. Although Rogers’ DoI 

theory originated from agricultural innovation in the late 1950s, the model has been widely 

introduced in several different research areas such as education and information technology. The 

concept of diffusion in Rogers’ definition is “the process by which an innovation is 

communicated through certain channels over time among the members of a social system” 

(Rogers, 2003, p. 5), while the concept of innovation is defined as “an idea, practice or object 

that is perceived as new by the individual” (p. 12). There are four main elements, innovation, 

communication channels, time, and social system, which constitute the dimensions of the model. 

Based on these dimensions, DoI is applied to the socio-economic issues of information and 

communication technology in the social system (Minishi-Majanja & Kiplanf’at, 2005). Rogers 

(2003) depicted the innovation-decision process in appropriate model to reflect an individual’s 

passes through several stages when encountering a new innovation. From these stages, several 

attributes and barriers that help to explain different rates of adoption were identified (Rogers, 

2003). 

In addition to DoI, TAM is another important model that has been researched extensively 

in the area of ICTs because (1) it drew on a body of research (Ajzen and Fishbein’s TRA) that 

has been refined overtime to a quite elegant and compelling formulation and (2) Davis took the 

formulation and reshaped it to apply to a particular difficult problem in the IT field: Why people 

not make more use of information systems (Goodhue, 2007). TAM aims to introduce “an 

explanation of the determinants of computer acceptance that is general, capable of explaining 

user behavior across abroad range of end-user computing technologies and user populations, 
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while at the same time being both parsimonious and theoretically justified” (Davis, Bagozzi, & 

Warshaw, 1989, p. 989). Davis addressed several seminal factors in the process of technology 

acceptance. 

  Since Web 2.0 applications consist of computer applications, Websites or user 

interfaces, and profiles, as other technologies, acceptance and adoption of Web 2.0 technologies 

can be determined by DoI's attributes and TAM's variables (a detailed discussion of these two 

models is introduced in Chapter II). DoI's attributes and TAM's variables complement each 

other, so they present validated constructs that are suitable for this research context.    

Statement of the Problem 

In Kuwait, which was the first Arabic country to provide the public access to the Internet 

in 1994 (Jradi, 2003), the use of the Internet is nearly ubiquitous among the educational 

institutions as well as business and other organizations. With the nation's effort to build a digital 

society in Kuwait, Web 2.0 applications will play important role in adding more sophisticated 

information and communication technologies with the properties of creating information on the 

one hand, and facilitate sharing, interaction, and collaboration on the other hand (Burhanna, 

Seeholzer, & Salem, Jr., 2009).  

 Most of the studies that were previously conducted in the area of Internet use in Kuwait 

focused on the traditional applications of the first generation of the WWW, such as e-mail and 

search engines. All of the studies concluded that there is an increase in the number of people who 

uses the Internet, but does that reflect the increase and diversity of the applications and tools that 

are provided by the WWW within the Internet?  

From Web 2.0 applications, several concepts have been developed such as library 2.0 and 

learning 2.0. In Kuwait, although the Web 2.0 applications are becoming more popular among 
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the public, the initiatives of adopting and using Web 2.0 applications are a few in academic 

environments. In his study of Web 2.0 adoption among academic librarians, Al-Daihani (2009a) 

concluded that either academic librarians were not interested in Web 2.0 applications, or they 

were not aware of them. Also, in his study of the knowledge of Web 2.0 among the library and 

information science academics, Al-Daihani (2009b) found that they have a low level of 

awareness of Web 2.0 applications. Xu, Ouyang and Chu (2009) found that the success of 

implementing and using Web 2.0 applications depends on both librarians and users in the 

environment of library 2.0. Furthermore, Burhanna, et al. (2009) found that both instructors and 

students play important role in adopting Web 2.0 application in the environment of learning 2.0. 

Although Web 2.0 applications are becoming more popular among the digital generation, 

there is still lack of research on student perceptions of adopting the innovation of Web 2.0 

technologies. In Kuwait, so far, the studies have examined librarians' and faculty members' 

adoption of Web 2.0. However, there are no studies that have examined student perceptions of 

Web 2.0 adoption, which is an important factor in improving and developing the interaction with 

Web 2.0 applications and meet their technological expectations. In academic schools, the 

adoption of Web 2.0 is highly concentrated not only by librarians and faculty members but also 

by students. The problem this study addresses is that the current status of Web 2.0 technologies 

usage and adoption by academic students has been remained educationally unknown. Therefore, 

there is a need to investigate the extent to which academic students in the School of Basic 

Education (SBE) are familiar and aware of Web 2.0 technologies on the one hand and the factors 

and obstacles that affect using these technologies on the other hand.  
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Purpose of the Study  

The overall purpose of the study seeks to explore student perceptions of Web 2.0 

applications as learning tools among the students at SBE. Since the Rogers diffusion of 

innovation theory is used in the present study, the study examines if students fit the Rogers 

acceptance model in adoption of Web 2.0 applications. More specifically, the purpose of the 

study is to: 

1. Investigate the academic students’ awareness of Web 2.0 applications 

2. Uncover the possible rates of adoption of Web 2.0 applications among the academic 

students of SBE 

3. Identify the impact of demographic characteristics on Web 2.0 technologies awareness 

and adoption among the academic students of SBE 

4. Determine if significant differences exist in demographic characteristics among Web 2.0 

technologies awareness and adoption 

5. Determine the factors that affect student perceptions of adopting Web 2.0 technologies 

among the academic students of SBE 

6. Identify the obstacles to the use of Web 2.0 as perceived by academic students on a 

personal or scholarly level.  

Significance of the Study 

The importance and role of modern innovations, in our life, is reflected by the boundless 

research studies in these modern innovations. Since this study addresses the adoption and use of 

the Web 2.0 technologies among the academic students of SBE, it is significant for several 

reasons. First of all, different from existing studies focusing on Web 2.0 technologies adoption 

and use among faculty members and librarians, this study investigates the adoption of Web 2.0 
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technologies among academic students. The findings of this study may complement the picture 

of Web 2.0 technologies adoption in the academic environment. Secondly, the study is also an 

attempt to explore the extent of Web 2.0 technologies adoption on social and scholarly levels. 

Such a scope is needed to provide the Web 2.0 adoption socially and educationally. Thirdly, this 

study supports the literature with a significant contribution because of its focusing on the 

attributes of the new innovation that affects academic students in accepting or rejecting new 

technologies. In addition, this study identifies the drawbacks preventing academic students from 

greater use of Web 2.0 technologies as a new innovation, thereby it helps educational policy 

makers to evaluate electronic media and overcome the obstacles. Last but not least, findings from 

this study may provide directions for the sectors of libraries and learning to support and increase 

the rates of Web 2.0 adoption and use in both sectors. 

Research Questions  

Based on the Rogers' model of DoI, the attributes of innovations in particular, the 

purpose of this study is to explore student perceptions of adopting Web 2.0 applications as 

learning tools among the students at the SBE and show how students' responses fit the Rogers 

model, to meet this purposes, the following research questions are addressed:  

1) Do the perceptions of student body at School of Basic Education (SBE) toward Web 2.0 

reflect the standard diffusion of innovation model? 

2) To what extent are students of SBE aware of Web 2.0 applications? 

H1: There are no statistically significant differences between students’ genders among 

their awareness of Web 2.0 applications. 

H2: There are no statistically significant differences between students’ class level among 

their awareness of Web 2.0 applications.  
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H3: There are no statistically significant differences between students’ major fields 

among their awareness of Web 2.0 applications. 

3) To what extent do students of SBE use Web 2.0 applications as learning tools? 

H4: There are no statistically significant differences between students’ genders among 

their adoption of Web 2.0 applications as learning tools. 

H5: There are no statistically significant differences between students’ class level among 

their adoption of Web 2.0 applications as learning tools.  

H6: There are no statistically significant differences between students’ major fields 

among their adoption of Web 2.0 applications as learning tools. 

4)  What factors influence students' perceptions of adopting Web 2.0 applications as learning 

tools? 

5) What obstacles influence students' adopting of Web 2.0 applications as learning tools 

among the adopters and non-adopters? 

Definitions of Terms  

Academic students: those who are enrolled in a university or college to obtain higher 

education degrees.  

Adoption: a decision to make full use of an innovation as the best course of action available 

(Rogers, 2003, p. 22). 

Barriers: drawbacks by which people hesitate or avoid adopting Web 2.0 applications. 

Compatibility: the degree to which an innovation is perceived as being consistent with the 

existing values, past experience, and needs of potential adopters (Rogers, 2003, p. 15). 

Complexity: the degree to which an innovation is perceived as difficult to understand and use 

(Rogers, 2003, p. 16). 
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Demographic variables: refers to gender, academic years and academic fields.    

Diffusion: the process by which an innovation is communicated through certain channels 

over time among the members of a social system (Rogers, 2003, p. 5). 

Digital Natives: those who were born from roughly 1980 to the turn of the millennium. "This 

generation grew up with computer and Web-based technologies and is believed to be more 

technologically savvy and perhaps more technologically dependent than any preceding 

generation" (Burhanna, Seeholzer, and Salem, Jr., 2009, p. 523).   

Ease of use: "the degree to which the prospective user expect the target system to be free of 

effort" (Davis, Bagozzi, & Warshaw, 1989, p. 985). 

Innovation: an idea practice or object that is perceived as new by the individual (Rogers, 

2003, p. 12). 

Observability: the degree to which the outputs and gains of the innovation are clear (Rogers, 

2003). 

Perception of Web 2.0 adoption: the feelings, attitudes, and impressions that students have 

regarding the use of Web 2.0 applications as learning tools.  

Relative advantage: the degree to which an innovation is perceived as better than the idea is 

supersedes (Rogers, 2003, p. 15). 

Result demonstrability: it focuses on the tangibility of the results of using the innovation, 

including their observability and communicability (Moore & Benbasat, 1991, p. 203). 

Trialability: the degree to which an innovation may be experimented before committing to 

use it (Rogers, 2003). 

Visibility: Visibility originates from the concept of observability, which is one of the key 

attributes of innovation identified by Rogers (2003). Observability is defined as the degree to 
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which the results of an innovation are visible to and communicable to others. According to 

Moore and Benbasat, “it appears that the more a potential adopter can see an innovation, the 

more likely to adopt it” (1991, p. 203). 

Voluntariness: The degree to which use of the innovation is perceived as being voluntary, or 

of free will (Moore & Benbasat, 1991, p. 195).  

Web 2.0: Web 2.0 is the second generation of Web based services emphasizing online 

collaboration, creating, and sharing (Collis & Moonen, 2008).     

Web 2.0 adoption: conceptually, it is defined as the self-perceived use of Web 2.0 

technologies to create and share information and collaborate with others for the learning tasks.     

Web 2.0 applications, technologies, tools, or systems: include social networking sites (i.e., 

Facebook and MySpace), wikis (i.e., Wikipedia), Flickr®, bookmarking sites with collaborative 

tagging (i.e., Delicious) (Burke, 2009).      
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CHAPTER 2 
 

LITERATURE REVIEW 
 

The 21st-Century Learning 
 

During the 1950s, the academic learning processes were analyzed by a team of educational 

psychologist leaded by Benjamin Bloom. The result is what we know today as Bloom's 

taxonomy that illustrates learning in six cognitive process dimensions: knowledge, 

comprehension, application, analysis, synthesis, and evaluation. In 2001, this taxonomy, 

considered as one-dimensional, was updated by combining both the cognitive and knowledge 

dimensions into a two dimensional model to reflect relevance to 21st-century work (Anderson & 

Krathwohl, 2001). The updated taxonomy was explained by new terms as: 

• Remembering: Retrieving, recognizing, and recalling relevant knowledge from long-term 

memory.  

• Understanding: Determining the meaning from instructional messages, including oral, 

written, and graphical communication.   

• Applying: Carrying out or using a procedure in a given situation. 

• Analyzing: Breaking materials into its constituent parts and detecting how the parts relate 

to one another and to an overall structure or purpose  

• Evaluating: making judgments based on criteria and standards.  

• Creating: Putting elements together to form a novel, coherent whole or make an original 

product (Anderson & Krathwohl, 2001).   

In the updated taxonomy, the knowledge dimension reflects the kind of knowledge to be 

learned, while the cognitive dimension reflects the process dimension used to learn. The Bloom's 

taxonomy levels of thinking, analyzing, evaluating, and creating- are the key to critical thinking 
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and develop a foundation for improving twenty-first-century skills. In his article on Bloom's 

taxonomy, Churches (2008) adds the process and actions associated with the new Web 2.0 

technologies to Bloom's updated model to show how these technologies support the different 

levels of thinking. Figure 1 shows Bloom's taxonomy with Web 2.0 applications.       

 

Figure 1. Bloom's taxonomy with Web 2.0 (Churches, 2008, 
http://www.techlearning.com/article/8670).  
 

Most of the professional literature on learning advises that developing interactive, 

inquiry-based, technology-rich curriculum is best to prepare students for the complex world in 

which they will live and work (Berger & Trexler, 2010). Bransford, Brown, and Cocking (1999) 

and Dalsgaard (2006) pointed out that active, rather than passive, learners are better able to 

understand complex materials and can more effectively transfer information and concepts 

http://www.techlearning.com/article/8670
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learned in one setting to the process of solving problems confronted in another. In other words, 

students can retain the knowledge when they are actively engaged in their learning and are 

required to apply what they have learned. Not surprisingly, research shows that today's digital 

students learn more when engaged in meaningful, relevant, and intellectually motivated 

schoolwork and that the use of technology can prompt the frequency for this sort of learning 

(North Center Regional Educational Laboratory and the Metiri Group, 2003).  

Many constructivist theorists posit that learning is a social process and that learning 

occurs through interactions between individuals and sharing information with each other 

(Bruner, 1996; Lave & Wenger, 1991). Furthermore, researchers have found that collaborative 

learning helps students retain information better than students working individually (Johnson & 

Johnson, 1986). While many traditional Web applications focus on the delivery of content, Web 

2.0 applications concentrate more on social connectivity. Unlike most of the sites of the Web 1.0 

era, Web 2.0 applications are driven by user contributions and interactions. Thus, Web 2.0 

applications present places for collaboration and sharing information to support the networks 

necessary for social and active learning. Using Web 2.0 applications in learning could create an 

interactive and collaborative learning experience for students in a media of which they are aware. 

This is especially true for college students who are considered "digital natives" of the world of 

the Internet and computers (Prensky, 2001a).  

Not surprisingly, predictions about the applications of Web 2.0 processes, such as 

sharing, finding, collaborating, distributing, and generating content, are already occurring for 

learning. Alexander (2006) predicts a new wave of innovation for teaching and learning with 

particular potential for educational and uses of social bookmarking and Wiki tools. Downes 

(2004) identified nearly 50 educational uses of blogs in formal learning and even though his 
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research is addressed to school practices, the majority of the ideas could be integrated within 

higher educational courses. Thus the potential for the using Web 2.0 technologies and 

philosophy to lead to innovation in higher education clearly exists.    

Franklin and Van Harmelen (2007) investigated the uses of Web 2.0 in higher education 

by focusing on the practices at five universities implementing Web 2.0: Warwick, Leeds, 

Brighton, and Edinburgh, and the University of Klagenfurt in Austria. They proposed ways in 

which Web 2.0 influences institutional policy and strategy, and considered issues related to Web 

2.0 in learning, teaching and assessment. The report could be used to help formulate policy and 

guidelines for Web 2.0 adoptions in universities, as it recognizes some of the risks associated 

with Web 2.0 implementation, such as intellectual property rights and security issues. They 

concluded by presenting several recommendations that universities impose only minimal and 

necessary regulations in order to avoid unduly constraining experimentation with Web 2.0 

technologies related teaching methods. In fact, the University of Edinburgh (2007) has published 

Guidelines for Using External Web 2.0 Services.  

Alexander (2006) focused on the role that social bookmarking can play in higher 

education. Several examples of collaborative research and notes were quoted from the Penntags 

project at the University of Pennsylvania and Harvard's H2O. Alexander (2006) described the 

benefits of social tags as providing a location to store links that might be lost, and finding people 

with related interests, thus learning from other and forming new cooperation and collaboration.        

Many factors influence the adoption of technologies, such as Web 2.0 tools, in learning 

settings. Collis and Moonen (2008) investigated the possibility of embedding Web 2.0 

technologies in the practices of higher education. The factors were divided into three qualities: 

instructional quality (i.e., course assessment, contribution activities, and uncertainty), 
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institutional quality (i.e., copyright and intellectual property), and technological quality (i.e., 

technology infrastructure, experience, skills). Several recommendations were presented for each 

of these qualities to facilitate embedding the Web 2.0 tools in higher education.    

The Role of Libraries in 21st-Century Learning  
 

 If teaching and learning are viewed as more than just delivering and consuming of 

information, then libraries are viewed as places that support learning as a social process that 

concentrates on learners- integrating with other learners and resources- to create meaning 

(Berger & Trexler, 2010). To ensure that learners and staff are effective users of ideas and 

information, the librarians should become leaders, advocates, and change agents willing to 

embrace the digital environment. Competency begins with understanding the ideal position of 

librarians as they collaborate with teachers to efficiently adopt and implement Web 2.0 

technologies in their teaching and learning (Berger & Trexler, 2010).  

Berger and Trexler (2010) presented several action steps that information specialists, in 

information agencies, can use to take a leadership role. First, information specialists can 

articulate a clear vision of technology, curriculum integration, and the use of Web 2.0 tools, such 

as creating a Wiki or a blog to exchange opinions and encourage discussion. Second, they can 

revisit the information literacy skills curriculum, such as integrating new technologies into 

information literacy skills and identifying which Web 2.0 technologies are best used to support 

the skills. Third, they can keep educators and administrations informed on the latest tools and 

best practices in the use and integration of Web 2.0 technologies, such as setting up a really 

simple syndication (RSS) on a library Website or Wiki with links to relevant blogs, new sources, 

conferences, research, etc. Fourth, they can support professional development in 21st-century 

skills for teachers, administrators, and parents, such as by organizing ongoing workshops for 
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teachers, learners, and administrators to integrate digital literacy skills and Web 2.0 tools into the 

learning process and recruiting and training students to give one-on-one technology support to 

teacher and administrators. Finally, they can increase personal Web 2.0 literacy and embrace 

emerging technologies, such as creating a library blog to share books, using a Wiki with groups 

of student researchers, and using e-mail and instant messaging with students and faculty to 

support his/her information needs.   

Information specialists and information agencies can be the catalyst to gain a deeper 

understanding of the issues and skills by taking a leadership role in their communities, actively 

engaging students, teachers, administrations, and parents in the conversation. The growing 

awareness of the need to understand the impact of emerging technologies on literacy and 

learning has already been found in several initiatives. The first white paper in a series to be 

published under the initiative, Confronting the Challenge of Participatory Culture: Media 

Education for the 21st Century, proposes "to shift the focus of the conversation about the digital 

divide from questions of technological access to those of opportunities to participate and to 

develop the cultural competencies and social skills needed for full involvement" (Jenkins, 

Clinton, Purushotma, Robison, & Weigel, 2006, p. 4). These skills are established on the base of 

traditional literacy, research and information literacy skills, technology skills, and critical 

thinking skills which represent the core skills of the information agencies programs.    

     Compared with other types of information agencies, the academic one is quickly 

becoming the major player in adopting and incorporating Web 2.0 applications into its services. 

The concept of Academic Library 2.0, suggested by Michael Habib (2006), was presented to 

describe how Web 2.0 tools could be used by academic information agencies for various 

purposes. For example, data could be collected on resources consulted and students' comments 
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on them via online public access catalogs (OPACs) with Web 2.0 attributes as courses are 

repeated. Such data could be used to learn what resources work for certain assignments and 

subsequently offer suggestions like: "Other students studying this topic have looked at these 

resources or found this item useful when researching this assignment" (p. 37). Xu, Ouyang, and 

Chu (2009) conducted research to identify the academic information agencies, in New York, that 

adopt Web 2.0 tools by visiting their Websites. From a total of 81 websites, they found 34 

academic information agencies adopting Web 2.0 tools. Instant Messaging, blogs, and RSS were 

most frequently adopted, while tagging, Wikis, simple notification service (SNS), and podcast 

were less widely. They indicated, also, that when end users become more Web 2.0 savvy and the 

Library 2.0 platform matures, the lag perhaps will be minimized or eliminated.     

The 21st-Century Learners 
 

 According to Marc Prensky, a speaker, writer, and educational software game designers, 

the generation gap is defined by the differences between the technology experiences of today's 

teens and those of the adults in their lives, the digital immigrants (Prensky, 2001b). Prensky 

believes that today's students: 

• Are no longer the people our educational system was designed to teach 

• Have changed not just incrementally from those of the past, but a big discontinuity has 

taken place 

• Represent the first generation to grow up with the new technology – and have spent 

their lives around it and using it 

• Think and process information fundamentally differently from their predecessors 

Ras and Rech (2009) also pointed out several main characteristics of the Net Generation: 

digitally literate, connected, immediate, experimental, communicative, and personalized.   
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In all different types of school and economic levels, educators are increasingly dealing with 

a student population that is not only more wired than they are, but also students who grew up in a 

highly digital environment that has trained them to absorb and process information in 

fundamentally different ways (Berger & Trexler, 2010).  

Prensky's beliefs are supported by the research. Youth are leading the transition to a fully 

wired and mobile station. In the United States, the majority of teens, 87% of those aged 12-17, 

use the Internet – that adds up to 21 million youth. The Internet is their main communication 

tool. Teens are utilizing the interactive capabilities of the Internet as they create and share their 

own media creations. Fully half of the teens who use the Internet could be considered content 

creators (Lenhart, Madden, & Hiltin, 2005). Furthermore, researchers also indicated that college 

students feel the Internet has enhanced their education. They use the Internet for contacting 

professors, conducting research, working on projects with fellow students, and receiving 

messages from academic oriented e-mail services (Jones, 2002). Berger and Trexler (2010) 

stated:  

The bottom line is that the changing nature of information and communications and how 
students are making sense of the world demands that we develop new strategies for 
teaching and learning. The Web offers new opportunities for learning. We no longer search 
for information. We create it. We are active participants. (p. 7) 
 
The assumptions that indicate that Net Generation students prefer mediated interaction and 

online courses and that they want to use technologies heavily in their education because of their 

growing up with computer and the Internet are wrong (Ras & Rech, 2009). Roberts (2005) found 

that the Net Generation members like face-to-face social interaction with their peers. While they 

may use technology in their daily lives, relationships are a driving force in the learning process. 

Oblinger and Oblinger (2005) pointed out that "it isn't technology per se that makes learning 

engaging for the Net Generation; it is the learning activity itself." Conventional lectures might 
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not the best learning environment for them because of the fact that today's students are 

experiential learners. For community-oriented students, peer-to-peer learning opportunities 

should be preferred to individual activities (Oblinger & Oblinger, 2005). Net Generation 

members expect the use of Web 2.0 technologies for their work, hobbies, and entertainment in 

order to support different learning technologies (Ras & Rech, 2009).        

Demographic Characteristics 

There is a growing body of research in the investigation of demographic characteristics in 

information technology adoption and diffusion. Demographic characteristics, such as age, 

gender, income, education and occupation, were also known as socioeconomic variables (Leung 

& Wei, 1999). As an example of information technologies and the focus of the present research, 

the use of Web 2.0 technologies might be influenced by different demographic characteristics, 

such as gender, academic field, and class level (freshman, sophomore, etc.). Although several 

researchers have indicated that the digital natives adopt technologies better than the previous 

generations, the research is still weak in describing the demographic characteristics that 

influence the Web 2.0 adoption.       

Gender  

 In technology acceptance, gender differences are considered a key issue in their response 

towards technology, so the investigation of gender differences in technology adoption and 

diffusion has been widely studied in several research studies as an independent or moderator 

variable (Adam, 2002; Wilson, 2004). In his study of Intent adoption among the faculty members 

of Imam Mohammed Bin Saud University, Almobarraz (2007) demonstrated that Internet 

adoption is independent of the existence of gender effects. More recently, Al Senaidi (2009) 
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found no differences between the mean scores of genders on the use of information and 

computing technology by faculty members in Sultanate of Oman.  

However, regarding Web 2.0 technologies, Chan and McLoughline's (2008) findings 

from high schools in Australia indicated that females are more aware of and use Web 2.0 

applications (78%) more than males (48%). In addition, the gender differences in the use of 

social networking technologies were also reported (Lenhart & Madden, 2007). For youth aged 

between 15 and 17, 70% of girls have used online social network services, while merely 54% of 

boys have done so. Recently, Zhang, Lee, Cheung, and Chen (2009) have demonstrated the 

gender effects in post-adoption behavior in the context of blogger's switching their blog services. 

Shen, Lee, Cheung, and Chen (2010) investigated the effect of gender differences on the 

development of collective intention or we-intention to engage in such collaboration by instant 

messaging in social network-facilitated team collaboration. The findings indicated that the 

effects of attitude, positive emotion, and group norms on we-intention were more important for 

men, whereas the effects of social identity and negative anticipated emotions were more 

significant for women.   

Academic Majors 

The adoption of Web 2.0 applications might be influenced by the academic majors of 

students. Several studies have been undertaken to analyze the connections between academic 

students pursuing a particular academic field and their relations to time spent on technologies.   

Researchers in fields, such as education, knowledge management, library science, and business, 

have widely studied the potential use of different technologies for different purposes, such as 

exchanging information, sharing knowledge, and developing curriculums. Booth (2009) 

investigated how quickly students at Ohio University tended to use new computing and 
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communication tools. The findings indicated that technology adoption by major is indicative of 

significant differences in the sample population.  

According to the Educause Center for Applied Research (ECAR) Study of 

Undergraduates and Information Technology in 2008, the findings indicated that there are no 

significant differences in IT use, but students majoring in engineering and business use IT more 

often than others, a finding that echoed similar ECAR findings in 2004, 2005, 2006, and 2007. In 

the ECAR studies of undergraduates and information technology in 2009 and 2010, the findings 

demonstrated that engineering majors and physical sciences including math use IT more often 

than others. For example, Levy and Harder (2010) proposed teaching Web 2.0 concepts in a 

knowledge management course for MBA students. Levy and Harder's study described MBA 

students' attitudes toward Web 2.0 concepts and how they evolved while being engaged in Web 

2.0 practices during the course. The findings indicated that students were only partly aware of 

the Web 2.0 environments benefits; however, during the course students obtained new 

perspectives of the Web 2.0 phenomenon and consequently evolved their organizational context 

and knowledge management final projects. These findings and implications support Smith, 

Salaway, and Caruso’s (2009) anticipations that students’ majors are important factors in the 

association with information and communication technology adoption and skills; in turn, 

required technologies vary by majors.    

Class Level 

 In contrast with the above demographic variables, the variable of class level has not 

received wide attention in the research. Since the focus of the present study is on students in 

higher education, it is important to investigate the effect of class level differences, such as 

freshman, sophomore, junior, and senior in information technology adoption and diffusion. In 
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their study of first year students’ (freshmen) experience with technology, Kennedy, Judd, 

Churchward, Gary, and Krause (2008) found that a high proportion of students have unrestricted 

access to the several hardwares, such as mobile phone, desktop computer, laptop, Internet, etc. 

Moreover, the majority of students are relying on computers and the Internet for creating digital 

documents and for study purposes. While social networking software such as MySpace has 

recently grabbed headlines in the media, they found only 23% of students are engaging in social 

networking daily or weekly, and 63% of students have never logged on. Moreover, 35% of 

students indicated they have kept their own blog in the last year, and more are reading (58%) and 

commenting on (43%) other people’s blogs. 

According to the 2009 ECAR study of undergraduates and information technology, 

93.9% of freshmen own a laptop computer, compared with 85.9 % of seniors. In terms of the 

communications technologies, such as social networking websites, wiki, and blog, the findings 

showed no significant differences in communication technologies usage on class level.                 

   Web 2.0 Implications in Kuwait 

As mentioned in Chapter 1, use of the Internet is nearly ubiquitous among the educational 

institutions as well as business and other organizations in Kuwait since 1994. Certainly, the 

Internet is the big network by which the applications of Web 1.0 and Web 2.0 are presented. 

Despite the widespread use of Web 1.0 applications in academic environments, the use of Web 

2.0 applications are still restricted in this sector in Kuwait.      

Newspapers are perceived as the first sector to adopt the use of Web 2.0 applications on 

their Websites in Kuwait. For example, the Website of Alwatan.com introduces several Web 2.0 

applications, particularly the social software applications such as Facebook, blogs, and RSS. 

Also, Aljarida presents some Web 2.0 applications on its Website. Figure 2 shows the 
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newspaper’s Facebook page. Readers are able to read and share opinions on a massive number of 

topics not just with other readers but also with writers.  

 

Figure 2. Displaying the Facebook of a Kuwaiti newspaper 
(http://www.facebook.com/aljarida?bcode=VYKfX). 
 
         In academic environments, the initiatives of installing Web 2.0 applications are still weak, 

if not absent in some institutions, although they all have a good ICT technical support and 

Internet connections (Al-Daihani, 2009a). Undoubtedly, investing Web 2.0 applications provides 

the academic community with new communication and interaction methods for several different 

objectives (Al-Daihani, 2010). Some Web 2.0 applications, such as blogs, Wiki, and social 

networking have the potential to be educational applications (Huijser, 2008). They also have 

become important tools for equipping libraries to adapt to the dynamic and changing information 

market (Aharony, 2008). On the homepage of Kuwait University, the initiatives are still not 

enough to encourage using Web 2.0 applications. The official Website of the university shows a 

http://www.facebook.com/aljarida?bcode=VYKfX
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link to the application of Weblog for multiple fields and purposes. Figure 3 offers the Weblog of 

the university.  

 

Figure 3. Displaying the Weblog of Kuwait University 
(http://www.kuniv.edu/ku/Blogs/index.htm?cat=158).  
 
Another university, the Public Authority for Applied Education and Training (PAAET), does not 

show any Web 2.0 implementations either on the official Website of the school or on Website of 

libraries of the school.   

The research on Web 2.0 applications is still a fresh area in Kuwait, so additional studies 

need to be conducted on both levels institutions and users. The research, so far, shows three 

studies conducted in the area of Web 2.0 applications in Kuwait (Al-Daihani, 2009a, 2009b, 

2010). In his study of faculty members of three schools, University of Kuwait, PAAET, and the 

University of Wisconsin-Milwaukee, Al-Daihani (2009a) found that faculty have a low level of 

awareness of the Web 2.0 applications. Al-Daihani (2009b) found in his study of investigating 

the experiences of Kuwaiti librarians with library 2.0 tools and services that they use Web 2.0 

http://www.kuniv.edu/ku/Blogs/index.htm?cat=158
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applications and services very little. The lack of training is a main reason for not using Web 2.0 

applications in the academic libraries. Al-Daihani (2010) investigated the attitudes of library and 

information science masters students to Web 2.0 applications, particularly social software, in two 

LIS schools, Kuwait University (KU) and the University of Wisconsin-Milwaukee (UWM). The 

majority of students from the two schools were aware of the social software applications and 

their use. The highest mean scores were received by the applications of bloging, video sharing, 

collaborative authoring, and communications and social networking.  

Overall, by looking at the different levels of Web 2.0 users (faculty, academic librarians, 

and graduate students) that were studied by Al-Daihani, it is possible to say that people who are 

close to or members of the net generation are more familiar with and aware of Web 2.0 

applications and services than the previous generations. This statement can be supported by the 

findings of the present study since the purpose of it is to investigate of Web 2.0 adoption among 

the academic students at the School of Basic Education (SBE).  

Adoption of Technology  

During the last 40 years, the adoption of information technologies by individuals and 

organizations has received substantial attention in the process of information systems 

implementation. Information technologies acceptance and adoption has become a research area 

that includes several theories, models, concepts, and numerous studies. Thus, many primary 

factors influencing people to accept or reject implementing technologies in their activities have 

emerged. Dillon and Morris (1996) defined user acceptance as "the demonstrable willingness 

within a user group to employ information technology for the tasks it is designated to support" 

(p. 4).  
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Innovations acceptance and diffusion theories have been extensively employed by many 

researchers in information systems and information technologies to study implementation 

problems (Chang & Tung, 2008; Thong, Hong, & Tam, 2002; Wu & Wang, 2005). A major 

focus, in these studies, has concentrated on the potential user perceptions of how the information 

technology innovation impacts its adoption. Tornatzky and Klein (1982) pointed out that a 

classic issue in the innovation literature and a potential key for integrating various findings 

within diffusion research were defined by measuring potential adopter perceptions of 

innovations.  

 In the innovation literature, several theories and models were published and employed in 

the research of information technologies adoption. The technology acceptance model (TAM) 

(Davis, 1989), for example, was built based on Ajzen and Fishbein's work of the theory of 

reasoned action (TRA) (Ajzen & Fishbein, 1973). In addition, as a complementary study, Ajzen 

proposed the theory of planned behavior (TPB) in an attempt to address attributes that are 

overlooked by TRA (Ajzen, 1985). Rogers’ diffusion of innovations (DoI) theory that dates back 

to 1962 laid the foundation for Moore and Benbasat's (1991, 1996) work on DoI. To name a few 

other major developments, Venkatesh, Mooris, Davis and Davis' (2003) the unified theory of 

acceptance and use of technology (UTAUT) is a synthesis of earlier efforts in technology 

acceptance and is based on TAM but adds the dimensions of social influence and facilitating 

conditions. Cooper and Zmud's infusion model (1990) and Goodhue and Thompson's (1995) task 

technology fit (TTF) model respectively offer their explanatory power to the adoption paradox, 

which still remains problematic to organization's effort in developing innovative information 

technology systems (Guo, 2009). Because of the importance of DoI and TAM to the present 

study, these theories are independently described in the following section.  
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 Innovations acceptance and adoptions have played important roles in determining the 

factors that influence information technologies usage, acceptance, and adoption. Dutton, 

Kovaric, and Steinfield (1985) found that the determination of technology usage can be 

characterized by the rate of use and the variety of use. The rate of use is defined as how often a 

piece of technology is used in a given period of time (day, week, etc.), while the variety of uses 

depends on the different applications for which that technology is used (Shin & Venkatesh, 

2003). The rate and variety of uses are the most common dependent measure in TAM studies 

(Shin & Venkatesh, 2003).   

 In ICTs adoption research, there are many factors and predictors that influence users' 

decisions of acceptance technology and the rate of adoption. These factors include an 

innovation's characteristics and economic, social, organizational and psychological variables 

(Butler & Sellbom, 2002). Davis, Bagozzi, and Warshaw (1989), for instance, believe that the 

primary motivation for computer adoption and use is the internal psychological variables such as 

beliefs, attitudes, and behavioral intention. These psychological variables can be influenced by 

the innovation's characteristics, such as ease of use and usefulness (Davis et al., 1989), which, in 

turn, are influenced by social and individual variables, such as self-efficacy, past experience, and 

use by others (McFarland & Hamilton, 2006; Thong, Hong & Tam, 2002). 

Rogers' Theory: Diffusion of Innovations 

 Rogers' (1962, 2003) theory of diffusion of innovation originated from agricultural 

innovation in the late 1950s. Over the years, the theory has been widely used by several 

professionals in a variety of settings, ranging from diffusion of rural technology among farmers 

through marketing, communication, and sociology to the adoption of new innovations in 

educational settings (Berger, 2005; Kebritchi, 2010; Martins, Steil & Todesco, 2004). The early 
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work of diffusion was mainly done by rural sociologists who studied the agricultural community. 

Early instructional diffusion studies concluded that a considerable time lag was required for the 

widespread of new instructional ideas (Rogers, 2003).           

 The key concept of the theory is diffusion. Rogers defined diffusion as "the process by 

which an innovation is communicated through certain channels over time among the members of 

a social system" (2003, p. 5). The definition implies four main elements in the diffusion process: 

innovation, communication channels, time, and the social system. An innovation is "an idea 

practice or object that is perceived as new by the individual" (2003, p. 12). The innovation 

consists of two elements: hardware and software. A communication channel is "the mean by 

which messages get from one individual to another" (2003, p. 36). In this context, diffusion is a 

sort of communication in which the messages are exchanged in terms of a particular innovation. 

The third element, time, can be divided into three components: (a) the innovation-decision 

process by which a person passes from first knowledge of an innovation to forming an attitude 

toward the innovation, (b) the innovativeness of a person's relative earliness/lateness of adopting 

the innovation, and (c) the adoption rate in a system measured as the number of members of the 

system adopting the innovation in a given period. The fourth element, social system, is "a set of 

interrelated units that are engaged in joint problem solving to accomplish a goal" (2003, p. 37). 

The adoption or rejection of an innovation is influenced by these four elements. 

 Rogers (1995) modeled the innovation-decision process through which an individual 

passes when encountering new innovations or ideas. The process is mostly information seeking 

and information processing activities over a period of time and can be divided into five distinct 

stages: knowledge, persuasion, decision, implementation, and confirmation (Figure 4).   
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Figure 4. Diffusion of innovation model (Rogers, 2003, p. 170).    

Before a particular innovation is assessed by an individual, four prior conditions must be 

met: (a) the individual or unit of analysis needs to have experience relevant to the innovation, (b) 

the innovation must be considered as an option to meet the perceived need or problem facing the 

individual, (c) the new ideas or techniques must have newness and innovativeness, and (d) some 

evidence favoring innovation should be shown by the norms of the social system.    

The diffusion innovation model shows that the innovation-decision process consists of 

five sequential stages. In the knowledge process, an individual is exposed to the existence of the 

innovation and acquires comprehending of how it functions. There are three types of knowledge 

about an innovation: (a) awareness-knowledge, information by which innovation exists, (b) how-

to-knowledge, information necessary to use innovation properly, and (c) principles-knowledge, 

information dealing with the functioning principles underlying how an innovation functions. The 

next process, persuasion, occurs when an individual forms an attitude towards the innovation 
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favorably or unfavorably. Such perceived characteristics of an innovation are important in this 

stage (the following section discusses more of these attributes). In the next stage, decision, an 

individual engages in activities that lead to either adopt or reject the innovation. In the 

implementation stage, an individual puts the innovation into use when selecting the choice to 

adopt the innovation. In the final stage of the innovation-decision process, an individual seeks 

reinforcement or revision of the decision being made. The decision may be reversed if exposed 

to conflicting messages about the innovation. 

Five broad categories of variables influence the rate of adoption which indicates the 

relative speed with which members of a social system adopt an innovation. The five types of 

variables that determine an innovation's rate of adoption (Figure 5): perceived attributes of an 

innovation, type of innovation-decision, communication channels, nature of the social system, 

and the extent of the changing agent's promotion effort.  

 

Figure 5. Variables determining the rate of adoption of innovations (Rogers, 2003, p. 222). 
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The type of innovation-decision influences the rate of adoption in the sense that the 

greater the number of individuals involved in the decision process, the slower the rate of 

adoption. Thus, the optional innovation-decision category, which requires only an individual's 

independent decision, was the fastest one, while the collective decision-process, which needs 

consensus from most of the members of a system, is slowest.  

The communication channels used to diffuse an innovation can impact the innovation's 

rate of adoption. For instance, the rate of adoption is slowed if the awareness-knowledge has 

been created by interpersonal channels rather than mass media channels. The nature of a social 

system, such as its norms and degree of network interconnectedness, impact an innovation's rate 

of adoption. Lastly, the extent of change agents' promotion efforts also affects an innovation's 

rate of adoption. The more promotion effort on innovation the change-agent spends, the faster 

the rate of adoption, although the relationship between them is not direct and linear. Rogers 

stated that between 49% and 87% of the variance in the rate of adoption can be explained by the 

five categories of variables. In fact, the perceived attributes of an innovation explains most or at 

least half of the variance in the rate of adoption of innovations. Thus, the discussion, in the 

following section, concentrates on the variable of perceived attributes of innovations in 

explaining an innovation rate of adoption.            

Attributes of Innovations  
 

Rogers (1962, 1971, 1983, 1995, 2003) posited five critical characteristics of innovations 

that influence the rate of diffusion of an innovation: relative advantage, compatibility, 

complexity, trialability, and observability.  
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1. Relative advantage: The degree to which a technology is considered as a better 

alternative to the current available tools  

2. Compatibility: The degree of consistency with the existing values, past experiences, and 

needs of potential adopters 

3. Complexity: The degree of lack of ease of use and learning  

4. Trialability: The degree to which an innovation can be experimented before committing 

to use it,   

5. Observability: The degree to which the outputs and gains of the innovation are clear 

(Rogers, 2003).  

Each characteristic alone is insufficient to predict either the degree or the rate of 

diffusion. Diffusion innovation studies, however, have demonstrated that innovations that offer 

relative advantage, compatibility with existing consistency in practices and beliefs, low 

complexity, potential trialability, and observability will be widespread more quickly than the 

innovations with a cluster of the opposite characteristics (Rogers, 2003). Rogers also stated that 

the rate of adoption can be impacted by additional variables, including the type of innovation-

decision, the nature of communication channel, diffusion of the innovation in the innovation-

decision process, the nature of social system, and the extent of change agents' promotion efforts 

in diffusing an innovation.  

Technology Acceptance Model 
 
Technology acceptance model (TAM) is one the models derived from TRA by Davis 

(1989). The aim of TAM is to predict user acceptance of information systems and to identify 

design problems before users experience the system. TAM has been used to examine the factors 

affecting users' intentions to use and adopt different technological systems or tools (Venkatesh & 
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Davis, 2000). TAM recognizes the intention to use information systems by identifying the 

measurements of users' attitudes toward a system's usefulness and ease of use, and proposes 

external factors that influence usage intentions.  

TAM theorizes that perceived ease of use (EOU) and perceived usefulness (U) are two 

beliefs that lead a person's intention to use information systems. Davis, Bagozzi, and Warshaw 

(1989) defined perceived usefulness as "the prospective user's subjective probability that using a 

specific application system that will increase his or her job performance within an organizational 

context," while perceived ease of use is defined as "the degree to which the prospective user 

expect the target system to be free of effort" (p. 985). Figure 6 illustrates the causal relationships 

among the TAM variables.   

 

Figure 6. Technology acceptance model (Davis et al., 1989, p. 985). 

According to TAM, EOU and U play important roles in identifying the impact on a user's 

attitude toward using the system (A), which is defined as either positive or negative feelings 

toward the system. Behavior intentions to use the system (BI) is viewed as being determined by 

the individual's attitude toward using the system (A) and its perceived usefulness (U), so IB 

determine actual system use. So far in this explanation, there are similarities between TAM and 

TRA. 
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The differences, however, are perceived in dropping subjective norms from TAM, 

arguing that using technology does not depend on others' use of the same technology in TAM. In 

contrast with TRA, which shows that attitude mediates the relationships between beliefs and 

intention, TAM offers a direct path from perceived usefulness to intention. The final difference 

revolves around the influence of EOU on U. In the case of facing two systems that show 

identical functionality, a user should find the easier one to be more useful (Davis et al., 1989).     

Most of the research has employed TAM in order to recognize the characteristics that can 

guide users to accept and interact with information technology. Al-Gahtani and King (1999) 

concluded from their study on the acceptance of information technology that TAM is an 

important tool for determining attitudes, perceptions, and satisfactions from beliefs and external 

factors. Digital libraries are an example of information technology, and their users have their 

own attitudes and perceptions to accept or reject interacting with the digital libraries. Few 

researchers have employed TAM in the user acceptance digital libraries. For example, Thong, 

Hong, and Tam (2002) found that TAM contributed to understanding user acceptance of digital 

libraries by tracking external variables and internal beliefs.         

Integrating DoI and TAM 
 

Several researchers have conducted studies in that attempt to incorporate the attributes of 

innovations in DoI with the perceived factors in TAM. TAM and DoI can be juxtaposed by using 

three elements: focus, unit of analysis and disciplinary background. Focus identifies the concepts 

of importance to the theory, such as attitude toward or users trust of innovations. The primary 

unit of analysis refers to the entity of interest in the model, such as an individual or organization. 

Disciplinary background refers to the field(s) in which the model originated and/or is frequently 

applied (Carter & Belanger, 2005).  
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Some researchers indicated that the integration between the attributes of innovations in 

DoI and the perceived factors in TAM could provide a strong and complement model (Chang & 

Tung, 2008; Wu & Wang, 2005). The others indicated that the combination helps in developing 

and designing complement instruments to measure the perceptions of adopting innovations 

(Moore & Benbasat, 1991; Tornatzky & Klein, 1982).  

DoI and TAM have overlapping constructs. Previous studies have found that DoI and 

TAM are extremely similar in some constructs and supplement one another. The relative 

advantage construct in DoI, for example, is similar to the perceived usefulness in TAM, and the 

complexity construct in DoI is similar to the perceived ease of use (Moore & Benbasat, 1991). 

This proposes that TAM and DoI reconfirm each other's findings, which increase the authors' 

confidence in the variability and reliability of these theories. DoI involves the formation of 

favorable and unfavorable attitudes toward an innovation, but it does not present further evidence 

on how the attitudes evolve into the accept/reject decision. On the other hand, TAM provides 

theoretical linkages among beliefs, attitudes, intentions, and actions. TAM, however, is criticized 

for ignoring the social influence and some important attributes, such as compatibility (Chen, 

Gillenson, & Sherrell, 2002). Thus, the justification for integrating the attributes in DoI and the 

perceived factors in TAM is to measure various perceptions of using a particular innovation and 

proposing a complement model. Wu and Wang (2005), for example, integrated IDT into TAM to 

examine what determines user mobile commerce (MC) acceptance. They found that 

compatibility has a direct influence on the perceived usefulness and behavioral intention to use. 

Moore and Benbasat (1991) developed a survey based on Tornatzky and Klein's (1982) work. 

They found an eight-factor structure on a sample of 540 employees in seven companies. In 
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addition to the five attributes in Rogers, voluntariness, image, and demonstrability were 

identified. 

 The reason for including both DoI and TAM constructs in the present study revolves 

around the similarity between the complexity construct from DoI and the perceived ease of use 

(PEOU) construct from TAM, and the similarity between relative advantage construct from DoI 

and the perceived usefulness (PU) construct from TAM. Some researchers have suggested that 

perceived usefulness and relative advantage are the same construct. For example, Venkatesh, 

Morris, Davis, and Davis (2003) include the two as the same construct in their united theory of 

acceptance and use of technology (UTAUT) model, but rename it performance expectancy. 

Studies on Attributes of Web 2.0  

Since the development of Web 2.0 does not exceeded 5 to 6 years, Web 2.0 applications 

are considered as emerging technologies. However, these applications have become salient for 

different purposes, including educational purposes. Web 2.0 applications are based in the same 

processes as other technologies in their method of diffusion and adoption. Rogers (1962, 1971, 

1983, 1995, & 2003) identified, as mentioned earlier, five critical attributes of innovation that 

influence the rate of adoption of an innovation: relative advantage, compatibility, complexity, 

trialability, and observability. Reviewing the research on the topic of Web 2.0 did not present 

appropriate findings that significantly reflect the role of Rogers’ attributes of innovations in the 

context of Web 2.0 applications. In other words, the research purposes of the previous studies 

were to identify the most popular Web 2.0 application among people, including faculties, 

librarians, and students, as well as the obstacles and people’s view of the Web 2.0 application in 

education (see for example, Al-Daihani 2009a, 2009b, 2010; Burhanna, et al., 2009; Xu, Ouyang 

http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2575.2005.00183.x/full#b41#b41
http://onlinelibrary.wiley.com/doi/10.1111/j.1365-2575.2005.00183.x/full#b41#b41
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& Chu, 2009). However, the investigations on the perceived attributes and the rate of adoption 

have been conducted on several old and modern innovations over the last 30 years. 

Tornatzke and Klein (1982) supported Rogers’ attributes of innovations with additional 

attributes based on a meta-analysis of 105 publications of diffusion. They identified the ten most 

frequently used attributes of innovation: relative advantage, compatibility, trialability, 

complexity, divisibility, profitability, cost, communicability, social approval, and observability. 

Among these attributes, they found relative advantage, compatibility, and complexity the most 

critical attributes related to innovation adoption.   

Moore and Benbasat (1991) developed a survey based on Rogers’ (2003) attributes and 

Tornatzky and Klein's (1982) work. They found an eight-factor structure on a sample of 540 

employees in seven companies. In addition to the five attributes in Rogers, voluntariness, image, 

and demonstrability were identified. As expected by Rogers’ predictions, Moore and Benbasat 

found that adopters scored higher on relative advantage, compatibility, trialability and 

observability, and lower on complexity.  

Al-Fulih (2002) used the eight attributes from Moore and Benbasat’s (1991) research to 

predict the Internet use by 453 Saudi faculty members from three universities for educational 

purposes. The results indicated that 40% of the variance on Internet adoption was explained by 

the eight attributes. In the same way, Almobarraz (2007) used the same eight attributes to predict 

the Internet adoption in 344 faculty members from Imam Mohammad Bin Saud University in 

Saudi Arabia. Among the multiple regression technique, the researcher found the eight attributes 

could collectively explain 33.2% of the variance on Internet adoption. The differences in both 

studies were not only on the variance percentages but also on the number of significant 

predictors in each study. Almobarraz found all the eight attributes significant predictors, whereas 
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Al-Fulih’s findings indicated 5 attributes, including relative advantage, image, compatibility, 

ease of use, and visibility, that were significant predictors in the presence of other predictors.   

Al Senaidi (2009) investigated the influence of several predictors (i.e., information and 

computing technology (ICT) skills, Rogers’ attributes of innovation, obstacles to use ICT, 

adopter category, and demographic variables) on the ICT use by 300 Omani faculty members 

from Sultan Qaboos University. The results indicated that all predictors explained 72% of the 

variance on the ICT use. Specifically, the ICT skills alone predicted 65% of the variance on the 

ICT uses. The attributes, obstacles, and adopter category together predicted 1% of the variance 

on ICT uses. The demographic variables predicted 1% of the variance, and lastly the job-related 

variables predicted 5% of the variance on the ICT uses.    

To combine the innovation diffusion theory and the technology acceptance model as well 

as two added research variables, perceived system quality and computer self-efficacy, Chang and 

Tung (2008) proposed a new hybrid technology acceptance model to study students’ behavioral 

intentions to use the online learning course websites. They found that compatibility, perceived 

usefulness, perceived ease of use, perceived system quality, and computer self-efficacy were 

critical factors for student’s behavioral intentions from a user’s perspective.    

In the context of Web 2.0 applications, Ajjan and Hartshorne (2008) found, in their study 

of investigating faculty decisions to adopt Web 2.0 technologies, that while some faculty 

members feel that some Web 2.0 technologies could improve students' learning, their interaction 

with faculty and with other peers, their writing abilities, and their satisfaction with the course, 

few choose to use Web 2.0 technologies in the classroom. The other part of the study 

investigated the factors that predict faculty decisions to adopt Web 2.0 technologies to 

supplement the traditional classroom instruction by using the decomposed theory of planned 
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behavior (DTPB). They found that ease of use, usefulness, and compatibility of Web 2.0 are key 

determinants of a subject's attitude toward the use of Web 2.0 technologies. Additionally, the 

influence of other groups, superiors, peers (other faculty), and students, showed positive 

influences on the faculty member subjective norms. The perception of behavioral control toward 

the intention and usage of Web 2.0 technologies was influenced only by the self-efficacy but not 

facilitating technology or resource conditions. 

Ulrich (2009) investigated how instructor attitudes affect the class content use of Web 

2.0, as well as the relationships between the attitudes of 285 North Carolina community college 

online instructors and the impact of external administrative and knowledge-based constructs. 

Among several factors, he found that knowledge of Web2.0applications can predict instructor 

interest in those applications and that the interest can predict instructor intent to use Web2.0 

applications in online classes. Results also indicated some hypothesized relationships were not 

significant. Specifically, attitudes and traits related to learner self-direction, instructional 

technology acceptance, and innovativeness do not significantly predict interest in Web2.0 

applications. Similarly, contextual social and facilitative constraints do not significantly predict 

instructor intent to use Web2.0 technologies. 

Hartshorne and Ajjan (2009) examined factors that influence students' decisions to adopt 

Web 2.0 applications using the decomposed theory of planned behavior (DTPB). They found 

that ease of use, usefulness and compatibility were key determinants of subjects' attitudes toward 

the use of Web 2.0 technologies. They also found that the influences of superiors and peers have 

a positive influence on the students’ subjective norms. Lastly and among three factors including 

self-efficacy, facilitating resources and facilitating technology, they found self-efficacy and 

facilitating resources are significant in the perception of behavioral control to use Web 2.0.  
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 Onyebuchi (2009) investigated the influence of several factors and characteristics to 

determine the contribution of culture on students’ intention to use social media in higher 

education. In a survey based on the unified theory of user acceptance of technology (UTAUT) 

and combined with the culture dimensions as described by Hofstede's (1980) work, they found 

two key variables of UTAUT, performance expectancy and social influence, as well as two 

additional constructs, control belief and community identity, influence the intention to use social 

media. These relationships were significantly mediated by Hofstede’s cultural dimensions, 

including individualism, power distance, masculinity, and technological experience. Thus, 

Onyebuchi pointed out that culture is a vital factor to be taken into consideration as it relates to 

intention and usage of social media in European higher education.  

Studies on Barriers to Web 2.0 Adoption 

 Web 2.0 applications globally are increasingly being adopted in higher educations, both 

on an individual course module level and at an institutional level. The introduction of Web 2.0 

tools into higher education is not without barriers. Discussing the barriers of accepting and 

adopting Web 2.0 includes risks, problems, and skills by which learners and educators hesitate or 

refuse to use Web 2.0 applications. These barriers also could take place at different dimensions, 

including learners, lecturers, institutions, and their infrastructures.  

Swain (2008) discusses the risks and opportunities to education presented by social 

networking. She, for instance, pointed out that "copyright and intellectual property issues 

involved in Web 2.0 remain vague, and it is not yet entirely clear how far students want 

universities invading their online space" (¶ 16). The article reported on a survey carried out for 

the Joint Information Systems Committee (JISC) in 2007 that showed that 65% of sixth graders 

hoping to go to universities used social networking applications, but most failed to see how they 
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could be used for teaching and resented the idea that academics could interfere in a forum they 

saw as primarily social. In addition, there are issues over who should be responsible if students 

and teachers say something online that results in litigation against the university. Swain also 

highlights the demand for an institutional approach. Where it is individual academics that are 

driving innovative use of technology in learning, this can introduce problems when those 

academics move on, or when they want support from their institution's centralized IT systems.                  

Frankline and Van Harmelen (2007) highlight several issues arising in relation to Web 

2.0 adoption and adaptation in higher education, such as choice of types of systems for 

institutional use; external and institutional hosting; integration with institutional systems; 

accessibility; visibility and privacy; data ownership; intellectual and property rights and 

copyright for materials created and modified by university members and external contributors; 

control over content; longevity of data; preservation; information literacy; staff and student 

training; and appropriate teaching and assessment methods.  

The adoption and adaptation of Web 2.0 systems constitutes change and change has to be 

controlled and managed to restrict or minimize a fear of the unknown that throws up a 

combination of resistance and inertia (Minocha, 2009). Such fears include invasion of privacy, 

exposure to ridicule, cyber-bullying, production of inappropriate material as well as the fear that 

some learners will be penalized by lack of prerequisite computer literacy (Crook et al., 2008).     

 Armstrong and Franklin (2008) discussed some of the barriers, including institutional and 

network restrictions, lack of money to invest in technical infrastructure, lack of knowledge of 

some senior managers, inadequate ICT strategy, the consequent difficulty of remembering and 

managing passwords, resistance of academic staff to learn new Web tools, and fear of losing 

control to the students. On the other hand, Minocha (2009) discussed the possibility of a link 
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between the student skills and social software methods, such as skills of communication, writing, 

term working, group working, and collaboration. There is little doubt, if no doubt, that "Web 2.0 

learning practices encourage a more collaborative approach to study. This may fit with a feeling 

that the present world of work is more collaborative than solitary" (Crook et al., 2008, p. 37).       

 Dippold (2009) evaluated the usefulness of blogs among students in higher education in 

the case of peer feedback tasks. Several issues need to be discussed. Students, for example, need 

to be trained on developing their peer feedback skills after expressing their reluctance to provide 

and accept peer feedback tasks. Zakaria, Watson, and Edwards (2010) investigated the use of 

Web 2.0 technology by Malaysian students. They concluded that issues like restrictions from the 

institutions and the lack of exposure to the functionality and the way Web 2.0 practices can be 

used for learning can affect students' desires to adopt Web 2.0 technologies.    

 In one particular aim of the objectives of the study, Al-Daihani (2009a) explored the 

academic librarians’ perceptions of using Library 2.0 in Kuwait. The most important barrier that 

had the highest agreement was lack of training in how to use Library 2.0 applications. The other 

obstacles, including information privacy, lack of technical support, no time, absence of 

encouragement, unlikeness to use the Internet for a long time, lack of usefulness, were found not 

to be obstacles by the academic librarians. On the other hand, Al-Daihani (2009b) investigated 

the knowledge of Web 2.0 by library and information science academics. As one purpose of the 

general objective of the study, Al-Daihani investigated the obstacles to the adoption of Web 2.0 

in library and information science programs. The obstacle of lack of training was found to be the 

most important variable among the 9 obstacles presented in the study. The next most important 

obstacles were workload and availability. The least important obstacles, in descending order, 
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were lack of technical support, using the Internet for long spells, slow network, traditional 

teaching methods, no permission at work, and religious reasons.   

Al-Daihani (2010) investigated the problems that inhibit master of library and 

information science students from using social software sites in two different schools: Kuwait 

University (KU) and University of Wisconsin-Milwaukee (UWM). Among ten problems, 

including not receiving training, lack of technical support, not useful, using the Internet for long 

time, no time, information privacy, no encouragement to use them, religious reasons, slow 

internet connection, not allowed at school, Al-Daihani found that there are significant differences 

between both groups in several obstacles, including not receiving training on social software, 

unlikeness to use the Internet for long, information privacy. Specifically, the students of KU 

seemed to have higher agreement level than the students of UWM on the lack of training and 

unlikeness to use the Internet for long time period. For information privacy, it was found that the 

students at UWM were significantly more conservative in sharing information than KU students.  
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CHAPTER 3 

METHODOLOGY 

Research Design 

I collected data relating to students’ perceptions of using Web 2.0 technologies. 

Therefore, the present study is an exploratory study since much is not known about student 

perceptions of adopting Web 2.0 technologies as learning tools. Several quantitative techniques 

were used to analyze data in an effort to statistically identify any significant differences between 

the mean scores of the demographic variables and predict adoption of Web 2.0 technologies 

based on perception of Web 2.0 attributes and perception of barriers to the adoption of Web 2.0. 

Babbie (2004) defined quantitative research as "the numerical representation and manipulation of 

observations for the purpose of describing and explaining the phenomena that those observations 

reflect" (p. 94). Thus, the research strategy of the study focuses on collecting and analyzing 

numeric data to present the answers to the research questions of the present study. 

A survey method, questionnaire, was used to gather the necessary data. Survey methods 

allow researchers to cover a large geographic area at minimal cost. Indeed they are easy and 

quick for the respondents to complete as well as being helpful to investigators in collecting 

feedback on facts, attitudes, opinions, and experiences (Sudman & Bradburn, 1982). Thus, the 

data can often be gathered and ready for analysis faster than when the data are analyzed through 

interviews. Because the participants and I might never see each other, surveys often provide 

some level of anonymity. In this case, respondents might be more truthful than they would be in 

a face-to-face encounter (Leedy & Ormrod, 2001). The following sections describe more 

thoroughly the target population, the instrument (questionnaire), the variables, data collection, 

and data analysis.  
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Participants 

The country of Kuwait has two public academic institutions: Kuwait University and the 

Public Authority for Applied Education and Training (PAAET). PAAET was established in 1982 

to achieve the purpose of developing human resources and the power of the business sector in 

order to break down numerous barriers and obstacles in public and technical power. PAAET 

contains two levels of institutions: five colleges and seven institutes. Since the School of Basic 

Education (SBE) is the only institution that offers academic programs for bachelor degrees in 

PAAET, it was selected as the location where the survey was administered. In the SBE, 

education is segregated by gender, resulting in two SBE campuses, one for females and one for 

males. The participants in this study consisted of the academic students from both female and 

male campuses at the SBE. According to the annual statistic projects of PAAET, the total 

number of academic students enrolled in SBE for the academic year of 2010-2011 was 10,012 

students. Table 1 shows the total number of academic students broken down by academic fields.  

 The number of participants in this study reached 312 academic students from SBE after 

excluding 38 with incomplete responses. Table 2 presents the demographic information of the 

participants. Since the number of females in the school is greatly higher than the males, as shown 

in Table 1, and parallel with the researcher's strong expectations of the result of gender as an 

independent variable, the participants included more females (60.3%) than males (39.7%), as in 

Table 2. Also, the participants were asked to identify their class level (freshman, sophomore, 

junior, or senior) in the school. The percentages for the indicated four class levels show that 

freshmen (32.4%) are the largest group comparing with the other class levels, sophomore 

(26.9%), junior (24.7%), and senior (16%). 
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Table 1 

Total Number of Academic Students at the SBE and Their Academic Fields 

 
Academic Fields 

 
                         Numbers 
                  Male             Female 

 
Interior Design                     135                38 

Library and Information Science                     427     742 
Islamic Studies                         2   1,138 

Arabic Language Science                         0   1,115 
Mathematics                         0     493 

Science                         0     663 
Art Education                     118              475 

Physical Education and Sport                     228              186 
Music                     115     238 

Electricity                     284       49 
Home Economics                         0       56 

Learning Technology                     458     578 
Computer Science                     154     314 

Kindergarten                         0   1,032 
English Science                         0      473 

Special Education                     105      164 
Consumer and Family Science                         0      225 

Subtotal                  2,026   7,986 
Total 10,012 

Source: PAAET Statistical Projects 2010-2011.     
 

Lastly, the participants were asked to select their academic fields from 17 majors offered 

by the school. Since Table 1 shows a large variance between the number of students in some 

academic fields, such as the variance between Islamic and Arabic sciences on the one hand and 

home economics and consumer and family sciences on the other hand, Table 2 shows the 

variance between participants enrolled in Islamic (11.9%) and Arabic sciences (10.6%) on one 

side and participants enrolled in home economics (2.2%) and consumer and family sciences 

(2.6%) on the other.  
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Table 2 

A Demographic Distribution of Participants 

Variable Frequency Percentage 

Gender Male 124 39.7 
Female 188 60.3 

Class Level 

Freshmen 101 32.4 
Sophomore 84 26.9 
Junior 77 24.7 
Senior 50 16.0 

Academic Field 

Islamic Studies 37 11.9 
Arabic Science 33 10.6 
Information Science 24 7.7 
Learning Technology 22 7.1 
Kindergarten 21 6.7 
Computer Science 20 6.4 
Science 20 6.4 
Mathematics 18 5.8 
Physical Education and Sport 17 5.4 
Special Education 17 5.4 
Electricity 16 5.1 
Art Education 14 4.5 
Interior Design 13 4.2 
Music 13 4.2 
English 12 3.8 
Consumer and Family 8 2.6 
Science Home Economic 7 2.2 

 
 

Instrumentation 

 The survey instrument consists of four sections (see Appendix A). In Section 1, two 

questions asked the academic students to rate their level of familiarity with Web 2.0 technologies 

and their rates of adoption of Web 2.0 technologies as learning tools. These questions, with some 

modifications, were based on Hartshorne and Ajjan's (2009) survey. Instead of showing Web 2.0 

technologies in categories, such as social networking (Facebook and MySpace) or instant 

messaging (Microsoft Network [MSN] messaging and Yahoo messenger), the questions asked 

participants to rate several popular Web 2.0 technologies individually. 
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 All items in Section 1 are close-ended items asking participants to rate their familiarity 

across 10 Web 2.0 technologies in Question 1 and to rate their adoption of Web 2.0 across 10 

applications as learning tools in Question 2. Question 1 has 4 anchor points: 1 = never use, 2 = 

novice, 3 = competent, and 4 = proficient, whereas Question 2 has 5 Likert-scale points: 1 = 

never, 2 = rarely, 3 = sometimes, 4 = often, and 5 = very often.  

 Section 2 focuses on attributes that influence student perceptions of adopting Web 2.0 

technologies as learning tools. This section consists of a series of 23 items using a 5-point Likert-

type scale: 1 = strongly agree, 2 = agree, 3 = neutral, 4 = disagree, and 5 = strongly disagree. 

These items were adapted from Moore and Benbasat (1991), who developed scales to measure 

individual perceptions regarding the use of a technological innovation. Moore and Benbasat 

(1991) developed the survey targeting the Rogers attributes of innovation. Table 3 presents the 

comparison between the Rogers attributes of innovation and Moore and Benbasat's construct. 

Table 3 

Comparison of Rogers Attributes of Innovation and Moore and Benbasat's Construct   

Rogers Model Moore and Benbasat Modifications 
1. Relative advantage 

 
 

2. Compatibility         
3.  Complexity 

 
4. Trialability 
5. Observability 

1. Relative advantage 
2. Image (is part of relative advantage in the Rogers 

model) 
3. Compatibility 
4. Ease of use (it was adopted from the Davis model 

because of  the  similarity in their concepts) 
5. Trialability 
6. Visibility 
7. Result demonstrability 
8. Voluntariness 

Note: Source: Al-Fulih (2002) 

After deriving appropriate attributes and their represented items to suit the research 

context of student perceptions of adopting Web 2.0, the final survey in Section 2, with 23 items, 

reflects 7 factors: voluntariness, relative advantage, compatibility, ease of use, result 
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demonstrability, visibility, and trialability, which, in turn, represented part of the independent 

variables of the study (the following section discusses the independent and dependent variables 

of the study with more details).    

The third part of the questionnaire includes a series of items using a 5-point Likert-type 

scale from 1 = strongly agree to 5 = strongly disagree to examine barriers that influence student 

perceptions of adopting Web 2.0 applications. After examining the research, I found that there is 

no appropriate survey that gives a broad range of barriers with a sound theoretical foundation for 

information and communication technologies (ICTs), particularly Web 2.0 technologies. Thus, a 

9-item questionnaire on the barriers of adopting Web 2.0 applications by academic students was 

constructed to reflect the following factors of adopting Web 2.0 applications: student lack of 

skills, lack of confidence, privacy, and the lack of technical support.  

In the context of ICTs adoption, the barriers can be classified into two levels: external 

barriers (e.g., limited resources, lack of time, lack of technical support, and technical problems) 

and internal barriers (e.g., lack of confidence, resistance to change, negative attitudes, and lack of 

perceived benefits) (Snoeyink & Ertmer, 2001). Surry, Ensminger, and  Haab (2005) proposed 

the RIPPLES model to examine certain barriers to the integration of instructional technology into 

higher education: resources, infrastructure, people, policies, learning, evaluation, and support. 

The model was based on several models: Rogers’ theories (1995), Ely’s (1999) eight conditions 

that facilitate implementation, Stockdill and Morehouse’s (1992) critical factors in adoption 

checklist, Hall and Hord’s (1987) concerns-based adoption model, and Farquhar and Surry’s 

(1994) concept of adoption analysis. In the context of Web 2.0 adoption, the barriers show 

disparity between the above barriers and others. Zakaria, Watson, and Edwards (2010), for 

example, examined several factors, (e.g., access to technology, usage trends, literacy and 
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familiarity, learning preferences, and learning expectations) to understand how students would 

react if Web 2.0 technologies were adopted into their learning. In an attempt to explore the 

perceptions that master of library and information science students had of social software, Al-

Diahani (2009) investigated several obstacles, including lack of training, information privacy, 

lack of technical support, level of interest, religious reasons, usefulness, lack of using the 

Internet, and lack of encouragement. These theoretical frameworks and empirical studies served 

as sources of item constructions for the addressed barriers of the present study. 

Section 4 of the survey is designed to collect demographic information from the 

academic students. The demographic variables were comprised of gender, class level, and 

academic field. Servon (2002) pointed out that age, gender, economic status, and major are 

categories within higher education representative of the well-known concept of the racial, 

geographic, and class based cultural (digital divide) in technology information use, ownership, 

and skill.     

In summary, the questionnaire was composed of 4 sections of closed-ended questions 

focusing on factors that contribute to the use of Web 2.0 applications. The first section included 

2 questions related to the familiarity with Web 2.0 and using Web technologies as learning tools. 

The second section consisted of 23 items on the perception of Web 2.0 attributes from Moore 

and Benbasat's (1991) study. The third section included 9 items on perception of barriers to 

adopting Web 2.0 technologies. The last section, with 3 questions, focused on the demographic 

information of the participants.             

Variables of the Study 

The general purpose of the present study was to examine student perceptions of adopting 

Web 2.0 technologies as learning tools. The variable of student perceptions of adopting Web 2.0 
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technologies was treated as the dependent variable. Adoption is defined as "the decision to make 

full use of an innovation as the best course of action available" (Rogers, 2003, p. 21). The Web 

2.0's rate of adoption was investigated by assessing several groups of predictors, which were the 

independent variables.   

The independent variables were categorized into 4 groups: demographic characteristics, 

the level of familiarity with Web 2.0, attributes of Web 2.0, obstacles to using Web 2.0. Gender, 

class level, and academic field were treated as the demographic variables. The second group 

included only the level of familiarity with Web 2.0. The level of familiarity or awareness 

reflected ability to obtain information that an innovation exists.  

The third group of variables represented the attributes of innovations that were identified 

by Moore and Benbasat's (1991) instrument to measure the perceptions of adopting an 

information technology innovation. These attributes consist of the following: 

1. Relative advantage (perceived usefulness): The degree to which a technology is 

considered as a better alternative to the current available tools. As mentioned earlier in Chapter 

2, the relative advantage construct in diffusion of innovation (DoI) is similar to the perceived 

usefulness in technology acceptance model (TAM).   

2. Compatibility: The degree of its consistency with the existing values, past experiences, and 

needs of potential adopters.   

3. Ease of use: The degree of its lack of ease of use and learning. Also, the complexity 

construct in DoI is similar to the perceived ease of use. Ease of use is defined as "the degree to 

which the prospective user expects the target system to be free of effort" (Davis, 1989, p. 985).    

4. Trialability: The degree to which an innovation may be experimented with before a 

commitment is made to use it. 
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5. Result demonstrability: Focuses on the tangibility of the results of using the innovation, 

including their observability and communicability (Moore & Benbasat, 1991, p. 203). 

6. Visibility: Visibility originates from the concept of observability, which is one of the key 

attributes of innovation identified by Rogers (2003). Observability is defined as the degree to 

which the results of an innovation are visible to and communicable to others. According to 

Moore and Benbasat, “it appears that the more a potential adopter can see an innovation, the 

more likely to adopt it” (1991, p. 203).  

7. Voluntariness: The degree to which use of the innovation is perceived as being voluntary, 

or of free will (Moore & Benbasat, 1991, p. 195).  

The fourth group of variables represented the barriers due to which students hesitate to use 

Web 2.0 technologies. The present study seeks to examine several barriers, including student 

lack of skills, student lack of confidence, student privacy, and lack of technical support.  

Validity, Reliability and Pilot Study 

In the present study, since the data collection was achieved by using a questionnaire, 

there were several possible threats that might have influenced the data collection process. There 

might be some ambiguous or misleading items in the questionnaires. In addition to this, there 

might be a couple items asking for the same opinion. These are some example of threats that 

could affect the validity and reliability of the instrument (Gall, Gall, & Borg, 2007). In order to 

confirm the appropriateness of the questionnaire, it was important to test the validity design and 

reliability of the questionnaire.  

Validity refers to the question of whether the measure actually produces data on the 

concept or variable of interest. In other words, “validity is the extent that the measurement 

procedures accurately reflect the concept a researcher studies” (Case, 2007, p. 181). Since the 
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questionnaire design was a compilation of items based on and adapted from a variety of sources, 

this helped in ensuring the validity of the questionnaire. However, the modifications and re-

arrangements that have been added to suit the research context of student perceptions of adopting 

Web 2.0 applications required additional content validity tests. The entire survey was reviewed 

by a panel of experts to ascertain evidence of content-related validity, clarity, and accuracy. The 

expert panel was comprised of five specialists from institutions within the University of North 

Texas and School of Basic Education. The expert panel was apprised of the theoretical 

background for the construct. Panelists were asked to assess each survey item for clarity. They 

were also asked for their impressions as to how well the survey would fulfill the aim of the 

study. Responses from the panel were summarized, and minor wording changes were made to 

the phrasing of certain items and order of items as a result of their review. Once the survey was 

amended for changes suggested by the expert panel, it was translated to the Arabic language. The 

entire Arabic survey again was reviewed by two members among the panelists who were fluent 

in both the English and Arabic languages. Minor wording changes were made to items in the 

Arabic version as a result of their review.  

The reliability refers to the consistency of the responses provided by the participants. In 

other words, reliability is present if “. . . measures are repeated under the same conditions and 

yield highly similar measurements each time” (Case, 2007, p. 182). The most widely used type 

of instrument is internal consistency reliability, which very often is reported as Cronbach’s 

alpha. In discussing the appropriateness of an internal consistency reliability, Nunnally (1978) 

proposed considering the Cronbach alpha 0.70 as the minimum threshold for acceptable, 0.80 for 

satisfactory, and 0.90 for adequate. These measurements were the guidelines in the process of 

interpreting the internal consistency reliability in the present study.  
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Once the survey was amended for changes suggested by the expert panel on firstly the 

English version and then the Arabic one and the measurements guideline was specified, it was 

pilot tested with a group of students from the School of Basic Education. Specifically, 15 

volunteers, none of whom were included in the sampling frame for the study, completed the draft 

survey, which included space for comments about the entire survey. Results were reviewed for 

internal consistency and construct-related validity evidence through the calculation of each 

coefficient a, all of which were above the benchmark of 0.70. The statistics for survey items are 

discussed more in the following chapter.  

Data Collection Procedures  

A questionnaire survey was employed to collect student perceptions of adopting Web 2.0 

technologies as learning tools. A random sample of 350 students was selected as the population 

sample. After obtaining the official permission from the committee members and the 

Institutional Review Board’s (IRB) approval from the University of North Texas (see Appendix 

C), the questionnaire was translated to the Arabic language (see Appendix B), which is the 

language spoken by the population sample of the present study.  

After permission from the School of Basic Education to undertaken this study was 

granted (see Appendix D), the Arabic version of the questionnaire was distributed in print copies 

to the students on both campuses of the School of Basic Education at different periods of time, 

morning and afternoon. Students were handed the questionnaires in the college halls and 

cafeterias of both campuses. The students were informed about the purpose of the study and the 

voluntariness of participation. 
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Data Analysis  

Data analysis began with data cleaning and descriptive statistics for the rate of awareness 

of Web 2.0 and the rate of Web 2.0 adoption as well as examination of the differences among 

three demographic variables, including gender, class level, and academic field. Assumption 

assessments and multiple regression analysis followed and were conducted using the principles 

outlined in structural equation modeling.  

Data Cleaning 

Survey results for all items were imported from the survey into the Statistical Package for 

the Social Sciences (SPSS 17.0) for data cleaning and subsequent analysis. A frequency 

distribution was generated for each question, and histogram and boxplots were created to allow 

visual inspection for out-of-range data, missing values, or input errors (Creswell, 2005). Thirty 

eight cases were excluded and not imported into the SPSS because of the missing data found in 

the survey.  

Descriptive Statistical Analysis     

 The 2nd and the 3rd questions of the research aimed to investigate students’ rate of 

awareness of Web 2.0 and the rate of Web 2.0 adoption. Mean scores (M) and standard deviation 

(SD) were used to report the answers for these questions among 10 Web 2.0 applications. 

  Each question of the above was followed by three hypotheses focusing on the differences 

among three demographic variables, including gender, class level and academic field. An 

independent sample t-test was used to test the statistical significance for gender, whereas a one-

way ANOVA was used to determine the statistical significance for class levels and academic 

fields. The conventional 2-tailed 0.05 level was used throughout the current study.  
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Assumptions Assessment  

 As with all quantitative statistical analysis, data must meet certain assumptions before 

analysis is effective. The multivariate normality of the distribution is necessary if the fit of the 

measurement model is to be accurately predicted. Normality was evaluated by the visual 

inspection of individual histograms, frequency distributions, and calculations related to skewness 

and kurtosis as calculated by SPSS. 

 A second underlying assumption, the assumption of linearity, which assumes that a 

straight line will be the best way to capture the nature of the relationship between the predictors 

and the criterion variable (Daniel & Onwuegbuzie, 2001), was checked visually to obtain a rough 

idea of the relationship between each predictor and the dependent variable.  

Another data examination process involved assessing the assumption of multicollinearity 

or high redundancy among predictors, which causes great instability of regression coefficients. 

The methods often used to evaluate multicollinearity are variance inflation factor (VIF), a 

measure of the extent to which each predictor is redundant to the other predictors in the set 

(Aiken, West, & Pitts, 2003), and tolerance, the reciprocal of VIF, the range is between 0 and 1. 

A VIF value greater than 10 indicates the presence of multicollinearity. Likewise, a tolerance 

value less 0.1 may indicate the presence of multicollinearity, too (Lin, 2008). 

Multiple Linear Regression Technique 

Multiple linear regression examines the relationship of a collection of predictor variables, 

which is referred to as the predictor variables (i.e., the variables that usually precede the others), 

to single dependent variable, which is referred to as the criterion variable (i.e., the variable or 

variables the researchers are interested in explaining, predicting, or better understanding) (Daniel 

& Onwugbuzie, 2001). As mentioned in the preceding section, data must meet the assumptions 
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before analysis is effective. Once the data meet the assumptions, multiple linear regression 

allows the researcher to look simultaneously at all of the predictor variables of interest and to 

examine the collective ability of the variables to predict the criterion variable.  

The 4th and the 5th questions of the research aim to examine the probability that criterion 

variable (the dependent variable) is a function of a set of predictor variables (independent 

variables). The criterion variable was the mean scores of the rate of Web 2.0 adoption, whereas 

the predictor variables were divided into three groups: (a) Students’ awareness of Web 2.0, (b) 

Rogers’ (2003) attributes of innovations, and (c) the obstacles to adopting Web 2.0 applications. 

The effects of these three predictor variables were examined by using the hierarchical regression 

technique. 
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CHAPTER 4 
 

RESULTS  
 

Introduction  

The overall purpose of this study seeks to explore student perceptions of Web 2.0 

applications as learning tools among the students at School of Basic Education (SBE). Since 

Rogers’ diffusion of innovation (DOI), attributes of innovations in particular, is used in the 

present study, the study examines whether or not students perceptions fit Rogers’ model in the 

context of Web 2.0 applications adoption.  

 This chapter reports the results of analyzing the data collected through the survey to 

answer the following questions: 

1) Do the perceptions of student body at SBE toward Web 2.0 reflect the standard diffusion 

of innovation model? 

2) To what extent are students of SBE aware of Web 2.0 applications? 

H1: There are no statistically significant differences between students’ genders among 

their awareness of Web 2.0 applications. 

H2: There are no statistically significant differences between students’ class level among 

their awareness of Web 2.0 applications.  

H3: There are no statistically significant differences between students’ major fields 

among their awareness of Web 2.0 applications. 

3) To what extent do students of SBE use Web 2.0 applications as learning tools? 

H4: There are no statistically significant differences between students’ genders among 

their adoption of Web 2.0 applications as learning tools. 
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H5: There are no statistically significant differences between students’ class level among 

their adoption of Web 2.0 applications as learning tools.  

H6: There are no statistically significant differences between students’ major fields 

among their adoption of Web 2.0 applications as learning tools. 

4)  What factors influence students' perceptions of adopting Web 2.0 applications as learning 

tools? 

5) What obstacles influence students' adopting of Web 2.0 applications as learning tools 

among the adopters and non-adopters? 

Descriptive Statistics  

Rate of Awareness 

 The rate of awareness was determined by providing the participants with four options to 

report their awareness level of Web 2.0 applications. Table 4 shows the mean scores and 

standard deviations of Web 2.0 technologies awareness among the participants.  

Table 4 

Rate of Web 2.0 Technologies Awareness (N = 312)   

 
Web 2.0 Technologies 

 

 
Awareness levels 

M               SD 
 

1. Facebook 
2. Twitter 
3. MySpace 
4. YouTube® 
5. Flickr® 
6. de.licio.us 
7. Skype® 
8. MSN Messenger 
9. Blogger 
10. Wikipedia 

 
2.15         1.13 
1.38          .73 

                        1.44              .82 
                        3.41              .86 
                        1.38              .80 
                        1.23              .64 
                        1.66             1.04 
                        3.02             1.24 
                        1.88              .91 
                        2.38             1.21 
 

Note: a. 1= never use, 2 = novice, 3 = competent, and 4 = proficient.  
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For the academic students at SBE, the top two Web 2.0 technologies of which  students 

were aware were YouTube® and Microsoft Network (MSN) Messenger. They rated their 

awareness of these applications as competent. The next two applications were Wikipedia and 

Facebook. They had average of rating scores greater than 2.0, implying that the students’ 

awareness of these applications is more than “novice.” The two Web 2.0 technologies of which 

students were least aware were Twitter and de.locio.us. They had mean scores of less than 1.50, 

that is, below the “novice” awareness rate.    

Table 5 further lists the descriptive statistics on Web 2.0 technologies awareness by the 

selected demographic variables. In Table 5, the mean scores were derived for the descriptive 

purposes and for testing on differences. With respect to gender, both male and female groups 

closely rated their awareness level to “novice.” Male academic students seemed to have higher 

mean scores on Web 2.0 awareness than their female counterparts. However, as shown in Table 

6, a t-test indicated that there were no differences between the two groups: t = 1.242, p > .05 for 

Web 2.0 awareness. This also can be concluded from the small variance between the mean 

values. 
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Table 5 

Web 2.0 Awareness by Demographic Variables   

 
Demographic Variables 

 
Awareness Levels 

M                SD 
 

 
Gender  
   0 = male (n = 124) 
   1 = female (n = 188) 

 

                        2.06               .56 
                        1.97               .57 
 

Class Level 
   1 = Freshman (n = 101) 
   2 = Sophomore (n = 84) 
   3 = Junior (n = 77) 
   4 = Senior  (n = 50) 
 

 
                        2.04               .56 
                        1.92               .53 
                        1.99               .59 
                        2.11               .58 

Academic Field  
  1 = Arabic Science (n = 33) 
  2 = English (n = 12) 
  3 = Computer Science (n = 20) 
  4 = Information Science  (n = 24) 
  5 = Mathematics (n = 18) 
  6 = Science (n = 20) 
  7 = Physical Education and Sport (n = 17)  
  8 = Music (n = 13) 
  9 = Interior Design (n = 13)  
  10 = Art Education (n = 14) 
  11 = Learning Technology (n = 22) 
  12 = Electricity (n = 16) 
  13 = Special Education (n = 17) 
  14 = Islamic Studies (n = 37) 
  15 = Home Economic (n = 7) 
  16 = Kindergarten  (n = 21) 
  17 = Consumer and Family Science (n = 8)   
 

  
                        1.92               .60 
                        2.48               .79 
                        2.46               .51 
                        1.93               .37 
                        1.76               .41 
                        2.01               .60 
                        2.05               .50 
                        1.89               .78 
                        1.87               .47 
                        1.97               .60 
                        2.18               .56 
                        2.15               .58 
                        1.86               .46 
                        2.00               .58 
                        1.67               .44 
                        1.88               .51 
                        1.90               .30 
 

Academic Field (recoded) 
  1 = Math, science, and electricity (n = 54)  
  2 = Music, Art Ed., Interior Des., Sport (n = 57) 
  3= Computer and Information Sciences and        

Learning Technology (n = 66) 
  4 = Languages and Religions (n = 82) 
  5 = Kindergarten, Special Edu., Family Studies, 

and Home Economics (n = 53)   

 
1.97 .55 
1.95 .58 
2.16           .52 
 
2.04 .64 
1.85               .45 
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Table 6 

t-test Table for the Group Difference on Gender 

 
Variable  
 

 
       df                 t                   P              Mean Diff         SD Diff     

 
Awareness /gender 
 

 
     310            1.242             .215                  .081                .065    
 

 
On the class level variable, the recorded four groups, freshmen, sophomore, junior, and 

senior, were closely distributed around the “novice.” The largest mean score was senior with 

2.11, whereas the sophomore was the smallest mean score with 1.92. However, as shown in 

Table 7, the ANOVA test indicated there were no differences among the four groups mean 

scores on Web 2.0 technologies awareness: F(3,308) = 1.33, p > .05. 

Table 7 

ANOVA Table for the Group Difference on Class Level   

 
Variable  
 

 
       SS               df                 MS                   F                   P                  η2 

 
Between groups  
Within groups  
Total  
 

 
     1.29                3                .432                 1.33             .263               .01    
   99.61            308                .323  
 100.91            311 

 

Regarding academic fields of the participants, the results of the mean scores were 

between 1.67 and 2.48. The results of students majoring in English and computer science showed 

the largest two mean scores across the academic fields, while mean scores of students majoring 

in home economics and mathematics showed the least two groups. In addition, the ANOVA test 

indicated there were statistical differences between the mean scores on Web 2.0 technologies 
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awareness: F(16,295) = 2.30, p < .05 (see Table 8). Because of the significant difference and the 

unequal sizes of the groups, further examination of the post-hoc test using the Scheffe method on 

Web 2.0 technologies awareness found no differences between the groups. However, the Tukey 

method indicated that the significant difference was between the field of computer and the field 

of math. 

Table 8 

ANOVA Table for the Group Difference on Academic Field 

 
Variable  
 

 
       SS               df                 MS                   F                   P                  η2 

 
Between groups  
Within groups  
Total  
 

 
     11.22              16                .702                 2.30             .003              .11    
     89.68            295                .304  
   100.91            311 

 

Because of the large number of levels and the differences between the numbers of cases 

in the academic fields, the variable of academic fields was recoded into 5 groups instead of 17 

groups. As Table 9 show, the results indicated there were statistically significant differences 

between the mean scores on Web 2.0 technologies awareness, too: F(4,307) = 2.78, p < .05. 

Further examination of the post-hoc test using the Scheffe and Tukey methods on Web 2.0 

technologies awareness found that the difference existed between Group 3 (computer and 

information sciences and learning technology) and Group 5 (kindergarten, special education, 

family studies, and home economics).  
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Table 9 

ANOVA Table for the Group Difference on Academic Field Recoded 

 
Variable  
 

 
       SS               df                 MS                   F                   P                  η2 

 
Between groups  
Within groups  
Total  
 

 
       3.53                4                .884                 2.78             .027              .03    
     97.37            307                .317  
   100.91            311 

 

Rate of Adoption 

The rate of adoption was determined by providing the participants with 5 options to 

report their adoption of Web 2.0 applications as learning tools: Never, rarely, sometimes, often, 

and always. Table 10 shows the mean scores and standard deviations of Web 2.0 technologies 

adoption.  

Table 10 

Rate of Web 2.0 Adoption (N = 312) 

 
Web 2.0 Technologies 

 

Rate of Adoption 
 M                  SD 

 
1. Facebook 
2. Twitter 
3. MySpace 
4. YouTube® 
5. Flickr® 
6. de.licio.us 
7. Skype® 
8. MSN Messenger 
9. Blogger 
10. Wikipedia 

 

                    
                       2.23                1.34 
                       1.37                 .79 
                       1.32                 .72 
                       3.50                1.47 
                       1.41                  .98 
                       1.24                  .73 
                       1.56                1.04 
                       3.02                1.65 
                       1.61                1.07 
                       2.52                1.54 

Note: 1 = never, 2 = rarely, 3 = sometimes, 4 = often, and 5 = always.  
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The mean scores of the rate of Web 2.0 adoption as learning tools were mostly parallel 

with the results of Web 2.0 awareness. For instance, YouTube® and MSN Messenger were the 

highest mean scores with 3.50 and 3.02, implying that students’ adoption for these two Web 2.0 

technologies was somewhere between the options of “sometimes” and “often.” Moreover, the 

following two Web 2.0 technologies were, in order, Wikipedia with 2.52 and Facebook with 

2.23. In this case, the adoption could be rated between rarely and sometime. The rest of Web 2.0 

technologies had mean scores between 1.61 for blogs adoption and 1.24 for de.licio.us adoption.    

Table 11 shows additional details of Web 2.0 adoption by students based on the existence 

of the demographic variables of gender, class level, and academic field. The mean scores in 

Table 7 were derived not only for the descriptive purposes but also for testing the statistical 

differences among the demographic variables. The mean scores of Web 2.0 adoption revealed a 

similar pattern as those for Web 2.0 awareness. For example, both male and female groups 

adopted Web 2.0 technologies as learning tools closely to the rate of “rarely” with means values 

2.06 for males and 1.94 for females. Despite the variance between the mean values, ANOVA test 

indicated that there were no significant differences between the two groups: t =1.481, p > .05 

(see Table 12). 
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Table11 

Web 2.0 Adoption by Demographic Variables   

 
Demographic Variables 

 

 
Rate of Adoption 
M                SD 

 
 
Gender  
   0 = male (n = 124) 
   1 = female (n = 188) 
 

 
 
                      2.06                .73 
                      1.94                .69 
 

Class level 
   1 = Freshman (n = 101) 
   2 = Sophomore (n = 84) 
   3 = Junior (n = 77) 
   4 = Senior  (n = 50) 
 

 
                      2.05                .74 
                      1.98                .69 
                      1.88                .74 
                      2.04                .63 

Academic Field  
  1 = Arabic Science (n = 33) 
  2 = English (n = 12) 
  3 = Computer Science (n = 20) 
  4 = Information Science  (n = 24) 
  5 = Mathematics (n = 18) 
  6 = Science (n = 20) 
  7 = Physical Education and Sport (n = 17)  
  8 = Music (n = 13) 
  9 = Interior Design (n = 13)  
  10 = Art Education (n = 14) 
  11 = Learning Technology (n = 22) 
  12 = Electricity (n = 16) 
  13 = Special Education (n = 17) 
  14 = Islamic Studies (n = 37) 
  15 = Home Economic (n = 7) 
  16 = Kindergarten  (n = 21) 
  17 = Consumer and Family Science (n = 8)   
 

 
                      1.99                .88 
                      2.20                .67 
                      2.56                .67 
                      1.73                .60 
                      1.99                .65 
                      1.89                .70 
                      2.15                .60 
                      2.10              1.04 
                      1.90                .46 
                      1.98                .82 
                      2.20                .70 
                      1.96                .70 
                      1.80                .62 
                      2.01                .65 
                      1.41                .48 
                      1.69                .53 
                      1.95                .50 

Academic Field (recoded) 
1 = Math, science, and electricity (n = 54)  
2 = Music, Art Ed., Interior Des., and Sport (n = 57) 
3= Computer and Information Sciences and    
Learning Technology (n = 66) 
4 = Languages and Religions (n = 82) 
5 = Kindergarten, Special Edu., Family Studies, and 
Home Economics (n = 53)   

 
1.94 .67 
2.04                .74 
2.14                .73 
 
2.03 .74 
1.73                .56 
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Table 12 

t-test Table for the Group Difference on Gender 

 
Variable  
 

 
       df                 t                   P               Mean Diff              SD Diff     

 
Adoption /gender 
 

 
     310            1.481            .140                   .121                    .082    
 

 

As shown in Table 7 for the second demographic variable, class level, both freshmen and 

senior groups had the largest mean scores comparing with sophomore and junior. The highest 

two groups had similar mean scores on Web 2.0 adoption, a few scores above the rate of 

“rarely,” whereas the other two groups had mean scores with a few scores under the rate of 

“rarely.” As shown in Table 13, the ANOVA test indicated there were no significant differences 

among the four groups mean scores on Web 2.0 technologies adoption: F(3,308) = .971, p > .05. 

Table 13 

ANOVA Table for the Group Difference on Class Level   

 
Variable  
 

 
       SS               df                 MS                   F                   P                  η2 

 
Between groups  
Within groups  
Total  
 

 
     1.48                3                .494                 .97               .407               .01    
 156.79            308                .509  
 158.27            311 

 

On the academic field factor, the results of the mean scores were between 2.56 and 1.41. 

Students majoring in English, computer science, and learning technology had the largest three 

mean scores across the academic fields, while students majoring in home economics and 

kindergarten had the least two mean scores. In addition, the ANOVA test indicated there were 
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statistically significant differences between the mean scores on Web 2.0 technologies adoption: 

F(16,295) = 1.99, p < .05 (see Table 14). Further examination of the post-hoc test using the 

Scheffe method on Web 2.0 technologies adoption found no differences between the groups. 

However, the Tukey method showed that significant differences exist between the field of 

computer science and the fields of information science, kindergarten, and home economics.   

Table 14 

ANOVA Table for the Group Difference on Academic Field 

 
Variable  
 

 
       SS               df                 MS                   F                   P                  η2 

 
Between groups  
Within groups  
Total  
 

 
     15.43              16              .965               1.99               .014               .10    
   142.84            295              .484  
   158.27            311 

 

After recoding the variable of academic field for the same reason indicated in the rate of 

awareness section, the results indicated there were statistically significant differences between 

the mean scores on Web 2.0 technologies adoption too: F(4,307) = 2.78, p < .05 (see Table 15). 

Further examination of the post-hoc test using the Scheffe and Tukey methods on Web 2.0 

technologies adoption found that the difference existed between Group 3 (computer and 

information sciences and learning technology) and Group 5 (kindergarten, special education, 

family studies, and home economics).  
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Table 15 

ANOVA Table for the Group Difference on Academic Field Recoded 

 
Variable  
 

 
       SS               df                 MS                   F                   P                  η2 

 
Between groups  
Within groups  
Total  
 

 
       5.54                4               1.38                2.78             .027              .04    
   152.73            307                 .497  
   158.27            311 

 

Students’ Perception of Web 2.0 Adoption 

 A multiple regression analysis was conducted using SPSS version 17.0 to determine the 

relationship between Web 2.0 adoption (criterion variable) and the following two groups of 

predictors: (a) Rogers’ attributes of innovation and (b) perception of barriers to use Web 2.0 

technologies. Using multiple regression requires that the variables used in the analysis are 

appropriate for multiple regression. To ascertain the appropriateness of the variables, several 

assessments were implemented, including the predictors’ reliability and the assumptions of 

regression.    

Predictors Reliability  

 The reliability of the predictors was conducted using Chronbach’s alpha, a measure of 

internal consistency. Alpha coefficients range in value from 0 to 1 and describe the reliability of 

the variables scores. The high alpha reflects the more reliable of the attributes scores. Coefficient 

alpha for all cases of the 32 items that represent the Rogers’ attributes of innovation and the 

barriers of Web 2.0 adoption (i.e., data from the entire of Sections 2 and 3 in the instrument) was 

calculated to be 0.846. Indeed, the alpha coefficients were calculated after computing the mean 

scores of predictors to be 0.810 for Rogers' attributes and 0.825 for the obstacles. Nunnaly 
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(1978) indicted that 0.7 and above is an acceptable reliability in most cases. Table 16 shows the 

effect of each variable on the reliability if it were deleted. The results displayed that the 

exclusion of any factor did not make effective change on the Cronbach's alpha score of both 

groups. The alpha coefficients ranged in value from 0.75 to 0.83 and describe the reliability of 

the attribute as somewhere between acceptable and good, whereas it ranged in value from 0.73 to 

0.79 and describe the reliability of the obstacles acceptable.     

Table 16 

Cronbach's Alpha Reliability if an Attribute Deleted   

 
Construct 

 

 
Items 

 
Cronbach's Alpha if 

item deleted 
 
A. Attributes 
    Voluntariness  
     Relative advantage 
     Ease of use 
    Compatibility  
    Result demonstrability  
    Visibility  
    Trialability  
 
B. Obstacles 
    Skills 
    Privacy 
    Confidence  
    Technical support 

 
 
4 
5 
5 
3 
2 
2 
2 

 
 

3 
2 
2 
2 

 
 

.83 

.76 

.77 

.75 

.76 

.79 

.78 
 
 

.78 

.79 

.79 

.73 
 

 

Data Assessment  

 Prior to data analysis, it is appropriate to ensure that the assumptions made about the 

relationship between the dependent variable (criterion variable) and the independent variables 

(predictors) are accurate and that the data conform to the assumptions of the analysis. Several 
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examinations were done to determine how closely the data corresponds with the assumptions of 

regression. 

Linearity, assumes that a straight line will be the best way to capture the nature of the 

relationship between the predictors and the criterion variable (Daniel & Onwuegbuzie, 2001), 

was checked visually to obtain a rough idea of the relationship between each predictor and the 

dependent variable. Scatter plots of each predictor variable and the dependent variable were 

assessed. There was no clear relationship indicated on the scatter plots between the individual 

predictor variables and the criterion variable. 

 Another examination to be made is to determine how closely data corresponds to a 

normal distribution. The assumption of normality assumes that the conditional distribution of the 

Y (the criterion variable), scores for each value of X (the predictor variables) is an approximately 

normal distribution (Daniel & Onwuegbuzie, 2001). The most common checks of normally 

distributed data are histograms, skewess, and kurtosis (Hair, Anderson, Tatham, & Black, 1998). 

Histograms offer a visual method of data examination, enabling the researcher to see whether or 

not the data approximate the normal distribution. Skewness is a statistical assessment that 

indicates to what extent data are focused above or below the mean. Kurtosis is a statistical 

assessment that measures the “peakedness” or “flatness” of the distribution. Through the visual 

inspection to the histogram, the distribution of the data indicated a near-normal distribution with 

a slight positive skew (see Figure 7).  
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Figure 7. Distribution of Web 2.0 adoption. 
 

Table 17 shows the result of the descriptive analysis of the predictor variables and the 

criterion variable. Kurtosis and skewness values of zero imply a normal distribution of data, 

whereas kurtosis and skewness values away from zero indicate less possibility of being normally 

distributed. As can be seen in Table 9, the skewness values are distributed between -1 and 1, but 

most of them are negative and near 0, indicating a slight negative skew. The kurtosis values are 

also all near 0 except the predictor variables, ease of use and result demonstrability. The kurtosis 

of 1.08 and 1.82 for ease of use and result demonstrability indicates that the data are more 

“peaked.”   
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Table 17 

Descriptive Statistics of Study Variables   

 
Variable  
 

 
M 

 
SD 

 
Skewness 

 
Kurtosis  

 
Web 2.0 adoption 
Voluntariness  
Relative advantage 
Ease of use 
Compatibility  
Result demonstrability  
Visibility  
Trialability  
Skills  
Confidence 
Technical support 
Privacy  
 

 
    2.17 

3.35 
4.09 
3.73 
3.97 
4.06 
3.93 
3.68 
3.47 
2.42 
2.65 
2.60 

 
.62 
.51 
.66 
.53 
.72 
.67 
.65 
.85 
.96 
1.07 
1.07 
1.06 

 
.78 
.12 
-.69 
-.44 
-.34 
-.89 
-.31 
-.56 
-.18 
.52 
.28 
.44 

 
.37 
.88 
.66 
1.08 
-.28 
1.82 
.13 
-.11 
-.87 
-.56 
-.76 
-.54 

 

Another data examination process involves assessing the assumption of multicollinearity 

or high redundancy among predictors, which causes great instability of regression coefficients. 

The methods often used to evaluate multicollinearity are variance inflation factor (VIF), a 

measure of the extent to which each predictor is redundant with the other predictors in the set 

(Aiken, West, & Pitts, 2003), and tolerance, the reciprocal of VIF, the range is between 0and 1. 

A VIF value greater than 10 indicates the presence of multicollinearity. Likewise, a tolerance 

value less 0.1 may indicate the presence of multicollinearity, too (Lin, 2008). As can be seen in 

Table 18, the results correspond with Lin’s suggestions of the multicollinearity, indicating the 

absence of the problem of multicollinearity between the predictor variables. 
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Table 18 

Collinearity Diagnostics of Tolerance and VIF  

 
Predictors  
 

 
Tolerance 

 
VIF 

 
Voluntariness  
Relative advantage 
Ease of use 
Compatibility  
Result demonstrability  
Visibility  
Trialability  
Skills  
Confidence 
Technical support 
Privacy  

                
                .89 

.44 

.54 

.38 

.53 

.65 

.60 

.49 

.39 

.56 

.54 

               
               1.11 

2.22 
1.85 
2.58 
1.88 
1.53 
1.64 
2.03 
2.52 
1.78 
1.84 

 
   

Predictions on Use of Web 2.0   

The last two questions of the present research study were to predict students' adoption of 

Web 2.0 technologies to determine the factors affecting the use of Web 2.0 as learning tools. 

After the assumptions of multiple regression were not violated by the data, a hierarchical 

multiple regression was conducted to determine the variance explained by the attributes of 

innovation, the barriers to use Web 2.0 technologies, and students’ awareness of Web 2.0 

applications (the predictors variables) in predicting the use of Web 2.0 technologies (the criterion 

variable). The predictor variables were into three groups: (a) perception of Web 2.0 attributes, 

including voluntariness, relative advantage, ease of use, compatibility, visibility, result 

demonstrability, and trialability (Block 1), (b) perception of barriers to use Web 2.0, including 

skills, privacy, confidence, and technical support (Block 2), and (c) students’ awareness of Web 

2.0 (Block 3).  
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The purpose of dividing the predictor variables into three groups was to determine to 

which extent the standard diffusion of innovation model is reflected by the student body at the 

School of Basic Education, to determine the relative contribution of the barriers factors in using 

Web 2.0 applications, and to identify the impact of the level of awareness. Since there were 

several cases that had not used Web 2.0 technologies as learning tools, these cases, non-adopters, 

were excluded from the data. This means that 48 cases, non-adopters, were excluded from the 

total number of participants. In this case, I had data from 264 individuals on the Web 2.0 

adoption (criterion variable) and the attributes of innovation (predictor variables). In addition to 

the attributes of innovation and based on the same number of cases, four factors of barriers were 

added as well as the factor of the rate of awareness.          

Table 19 shows the results of hierarchical regression for the three blocks of predictor 

variables. The first model, with the sole predictor of the attributes of Web 2.0, was statistical 

significant: F (7,256) = 3.80, p < .01. This predictor alone could predict only 9.4% of the 

variance on Web 2.0 adoption.  

In the second model with an additional variable, the regression was also significant at the 

.01 level: F(11,256) = 4.92, p < .01. The model could account for 17.7% of the variance of the 

Web 2.0 adoption. This indicated that the prediction was likely equal from both variables 

attributes of innovations and barriers to use Web 2.0. The predictor of barriers could predict 

8.3% of the variance on Web 2.0 adoption. 

The final model, with the predictor of awareness added to the earlier model, was also 

significant at the .01 level: F(12,251) = 20.43, p < .01. The whole model could account for 

49.9% of the variance of Web 2.0 adoption. The level of awareness alone explained a significant 

variance (32.2%) in the Web 2.0 adoption. 
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Table 19 

Results of the Hierarchical Regression with Three Blocks of Predictors on Web 2.0 Adoption     
(n = 264) 
 
Model  Sum of Squares       df         Mean Square             F               P          R2 

 
Block 1     Regression 
                 Residual  
                 Total  
 

    
      9.651                  7               1.379                3.806         <.01      .094 
   92.728               256                 .362 
  102.379              263     

 
Block 2    Regression  
                 Residual  
                 Total 
 

     
    18.115                11               1.647                4.925         <.01      .177 
    84.264              252                 .334 
  102.379              263 

 
Block 3    Regression  
                 Residual 
                 Total  
 

 
    50.590                12              4.216                20.432        <.01      .494 
    51.789              251                .206 
  102.379              263          

 

Determining the significance of the predictor variables involved testing individual 

regression coefficients for statistical significance. In other words, the question becomes whether 

or not the seven predictor variables (attributes of innovation) contribute to the regression model. 

Table 20 lists the regression weights of the regression analysis. For testing the contribution of 

each predictor variable in the first block, the sampling distribution, α = .05, is the t distribution 

for df = 264 – 7 – 1 = 256, the critical value t = ± 1.69. Note that the t value for Trialability 

exceeded the critical values; however, the t values for the other attributes did not. Thus, only the 

Trialability was a significant to the regression model in the first block.  

In the second model with four obstacles were added, remarkable changes happened in the 

contribution of the predictor variables to the regression model. For testing the contribution of 

each predictor variable in the second block, the sampling distribution, α = .05, is the t 
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distribution for df = 264 – 11 – 1 = 252, the critical value t = ± 1.69. Note that the t value for 

Ease of Use and Skills exceeded the critical values; however, the t values for the other attributes 

did not. Thus, only the Ease of Use and Skills were statistically significant to the regression 

model in the second block.  

The last model, with the predictor variable of awareness added, changed the contribution 

of the predictor variables to the regression model. For testing the contribution of each predictor 

variable in the third block, the sampling distribution, α = .05, is the t distribution for df = 264 – 

12 – 1 = 251, the critical value t = ± 1.69. Note that the t value for ease of use, infrastructure, and 

awareness exceeded the critical values; however, the t values for the other attributes did not. 

Thus, ease of use, infrastructure, and awareness were statistically significant to the regression 

model in the third block.  

Table 20 

Coefficient of the Attributes, Obstacles, and awareness of Web 2.0 Adoption (n = 264)  

 

Predictors  

 

                                               
                                             Web 2.0 adoption                                          . 
 
            B                         β                           t                           p    

 
Block 1 – Attributes 
 
(Interception) 
Voluntariness  
Relative advantage 
Ease of use 
Compatibility  
Result demonstrability  
Visibility  
Trialability  
 

 
        
 
         1.558                                              4.215                    .000 
         -.096                   -.079                  -1.300                    .195 
          .024                     .025                     .289                    .773 
         -.171                   -.146                  -1.836                    .068 
          .108                     .125                   1.323                    .187 
          .111                     .120                   1.522                    .129 
          .036                     .038                     .529                    .598 
          .124                     .169                   2.235                    .026   
 

 
 

(table continues) 
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Table 20 (continued). 
 
 

Predictors  

 

                                               
                                             Web 2.0 adoption                                          . 
 
            B                          β                          t                           p    

 
Block 2 – Obstacles  
 
(Interception) 
Voluntariness  
Relative advantage 
Ease of use 
Compatibility  
Result demonstrability  
Visibility  
Trialability  
 
Privacy  
Technical support 
Skills  
Confidence  
 

           
  
 
         1.658                                              3.668                    .000 
          -.052                   -.043                   -.716                    .475 
          -.015                   -.016                   -.192                    .848 
          -.207                   -.177                  -2.275                   .024 
           .098                     .114                   1.245                   .214 
           .037                     .040                     .510                   .611 
           .004                     .004                     .056                   .955 
           .096                     .132                   1.797                   .074 
 
          -.017                   -.029                    -.371                   .711 
           .056                     .095                   1.247                   .213 
           .193                     .297                   3.638                   .000 
          -.066                   -.114                  -1.251                   .212 

 
Block 3 – Awareness 
 
(Interception)                       
Voluntariness  
Relative advantage 
Ease of use 
Compatibility  
Result demonstrability  
Visibility  
Trialability   
 
Privacy  
Technical support 
Skills  
Confidence  
 
Awareness 

 
 
 
           .149                                                  .393                   .691 
          -.020                  -.016                      -.343                   .732 
           .076                    .081                     1.198                   .232 
          -.173                  -.148                    -2.414                   .017 
           .016                    .018                       .250                   .802 
           .049                    .053                       .853                   .395 
           .063                    .066                     1.181                   .239 
           .020                    .027                       .463                   .644 
 
          -.012                   -.021                     -.344                   .731  
           .082                    .139                     2.318                   .021 
           .053                    .081                     1.218                   .224 
          -.054                  -.093                    -1.301                   .194 
 
           .756                    .634                   12.546                   .000 
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Obstacles on Use of Web 2.0 
 
 The purpose of this section was not to repeat the data that was presented in the preceding 

section, but rather to re-analyze the data without excluding any case. The analysis was 

concentrated only on the obstacles to both groups: adopter and non-adopter of Web 2.0 

applications. The data were examined for any violations of multiple linear regression 

assumption. The assumption of linearity was examined through scatterplots of each variable with 

the dependent variable, Web 2.0 adoption. Plots indicated that the data appeared generally along 

a straight along with no apparent linearity issues. The assumption of normality was inspected 

visually, and the distribution of the data indicated a normal distribution. Correlation coefficients 

were examined between variables to examine multicolinearity. None of the correlations were 

found to be greater than 0.60 suggesting our variables in this section are not too closely related 

(Field, 2009). Finally, homoscedasticity were examined through normal probability plots and a 

comparison of standardized residuals and predicted values. The interpretation of these plots 

indicated that the data were near homescedastic (see Appendix E).    

Table 21 shows the results of the regression model of the obstacles to use Web 2.0. The 

analysis indicated that the obstacles were statistically significant for the Web 2.0 adoption at the 

.05 level:  F(4,307) = 20.252, p < .01. The R2 indicated that more than 20% of the variance in the 

Web 2.0 adoption scores can be attributed to the variance of the combined predictor variables, 

privacy, infrastructure, confidence, and skills.     
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Table 21 

Results of the Obstacles to Use Web 2.0 (n = 312) 

Model  Sum of Squares       df         Mean Square             F               P          R2 

 
   Regression 
   Residual  
   Total  
 

    
     33.043                   4               8.261               20.252      <.01      .209 
   125.230               307                 .408 
   158.273               311    

 
 

To answer the question of whether or not the four predictor variables contribute to the 

regression model, Table 22 listed the regression weights of the regression analysis. For testing 

the contribution of each predictor variable in the table, the sampling distribution, α = 0.05, is the 

t distribution for df = 312 – 4 – 1 = 307, the critical value t = ± 1.69. Since the variable of skills 

and confidence exceeded the critical value, only these two variables were significant contributors 

to the regression model. In this case, the conclusion might be that the two-variable (skills and 

confidence) regression model is as effective as the four-variable model.   

Table 22  

Coefficient of the Obstacles of Web 2.0 Adoption (n = 312)  

 

Predictors  

 

                                               
                                             Web 2.0 adoption                                          . 
 
            B                        β                          t                           p    

 
(Interception) 
Skills  
Privacy  
Technical Support 
Confidence  
 

     
        2.799                                             23.232                   .000 
         -.284                  -.405                   -5.980                   .000  
          .024                   .035                       .518                   .605    
          .062                   .092                     1.418                   .157 
        -.110                   -.171                   -2.178                   .030 
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CHAPTER 5 

DISCUSSION AND CONCLUSION  

Introduction  

 With the growing use of information and computing technologies as learning tools 

throughout the world, emerging technologies, such as Web 2.0 applications, including Facebook, 

Twitter, MySpace, YouTube®, etc., recently have become ubiquitous in the academic 

environment too. However, empirical data on the rate of Web 2.0 awareness and usage and the 

factors influencing Web 2.0 uses were still limited.           

The core issue of this research is to explore student perceptions of Web 2.0 applications 

as learning tools among the students at School of Basic Education (SBE) in Kuwait. Students' 

perceptions were examined based on the impact of several groups of factors, including 

demographic factors, Rogers' (2003) attributes of innovation, and obstacles. In formulating the 

study, Rogers' model of diffusion of innovation served as the theoretical foundation of the study. 

Such issue can be further articulated by asking the research questions: 

1) Do the perceptions of student body at School of Basic Education toward Web 2.0 reflect 

the standard diffusion of innovation model? 

2) To what extent are students of SBE aware of Web 2.0 applications? 

H1: There are no statistically significant differences between students’ genders among 

their awareness of Web 2.0 applications. 

H2: There are no statistically significant differences between students’ class level among 

their awareness of Web 2.0 applications.  

H3: There are no statistically significant differences between students’ major fields 

among their awareness of Web 2.0 applications. 
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3) To what extent do students of SBE use Web 2.0 applications as learning tools? 

H4: There are no statistically significant differences between students’ genders among 

their adoption of Web 2.0 applications as learning tools. 

H5: There are no statistically significant differences between students’ class level among 

their adoption of Web 2.0 applications as learning tools.  

H6: There are no statistically significant differences between students’ major fields 

among their adoption of Web 2.0 applications as learning tools. 

4) What factors influence students' perceptions of adopting Web 2.0 applications as learning 

tools? 

5) What obstacles influence students' adopting of Web 2.0 applications as learning tools 

among the adopters and non-adopters? 

 The study employed Hartshorne and Ajjan's (2009) survey, Web 2.0 technologies in 

particular with some modifications, as well as Moore and Benbasat's (1991) modification of 

Rogers' attributes. Three hundred twelve Kuwaiti academic students from SBE participated in 

the study.  

Rate of Web 2.0 Awareness  

RQ2: To what extent are students of SBE aware of Web 2.0 applications? 

Findings from this study first indicated that the students' awareness of Web 2.0 

technologies as a whole was rated as "novice." Because this study investigated 10 different Web 

2.0 technologies, including Facebook, Twitter, MySpace, YouTube®, Flickr®, de.licio.us, 

Skype® software application for making voice calls over the Internet (Skype Technologies, S.A., 

Luxembourg, www.skype.com), Microsoft Network (MSN) Messenger, Blogger, and Wikipedia, 

students' rates of awareness were different from one technology to another. For instance, 
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YouTube® and MSN Messenger were the top two technologies (slightly more than "competent" 

and less than "proficient"). Facebook and Wikipedia had a rate somewhere between "novice" and 

"competent." On the other hand, the students rated their level of awareness between "never use" 

and "novice" for Twitter, MySpace, Flickr®, Skype®, de.licio.us, and bloggers.  

Generally, the findings were consistent with previous research reported that academic 

students are not yet ready to be named as the Net Generation or as digital natives (see for 

example, Kennedy et al., 2007). Zakaria, Watson, and Edwards (2010) indicated that students 

have significant unawareness with certain Web 2.0 technologies, such as social tagging and 

bookmarking. Burhanna, Seeholzer, and Salem, Jr. (2009) found that many participants 

demonstrated a limited knowledge of Web 2.0 technologies although they are regular users of 

some popular Web 2.0 applications. Compared with faculty members and academic librarians, 

the findings also showed that the students' rates of awareness of Web 2.0 application are similar 

to the faculty and academic librarians in Kuwait (see for example, Al-Daihani, 2009a, 2009b).    

The Hypotheses among the Awareness of Web 2.0 

The differences within three demographic variables, including gender, class levels, and 

academic fields, were examined in the context of Web 2.0 awareness and presented the following 

conclusions (see also Table 23). 
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Table 23 

Summary of the Results of the Hypotheses among the Awareness of Web 2.0   

Hypothesis 
 

Support? 
 

 
H1: There are no statistically significant differences between students’ genders 
among their awareness of Web 2.0 applications. 
 

 
Supported  

 
H2: There are no statistically significant differences between students’ class 
level among their awareness of Web 2.0 applications.  
 

 
Supported  

 
H3: There are no statistically significant differences between students’ major 
fields among their awareness of Web 2.0 applications. 
 

 
Not Supported  

 

The literature did not show evidence of research in the effects of demographic variables 

on the variable of Technology knowledge or awareness. Ulrich (2009) found how important was 

the knowledge of Web 2.0 application on the interest of using the applications. Thus, it was 

hypothesized in the current study that there were no statistically significant differences among 

SBE students based on their gender. A t-test on the differences of awareness of Web 2.0 showed 

insignificant differences among the mean scores of the two groups of gender at the 0.05 level. 

Thus, the hypothesis was considered to be supported.  

In addition to the group difference of the gender, it was hypothesized that there were no 

statistically significant among SBE students based on their class level. Despite the big variance 

in the number of participants between some groups, freshmen and seniors in particular, the 

differences on Web 2.0 awareness in one-way ANOVA showed insignificant differences among 
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the mean scores of the four groups of class level at the 0.05 level. Parallel with the researcher's 

expectations, the hypothesis was considered to be supported.  

In contrast to the preceding demographic variables, the differences of academic fields on 

Web 2.0 awareness showed significant differences among the mean scores of the 17 groups. The 

post-hoc test indicated that a significant difference existed between students in the field of 

computers and those in the field of math. Because of the large number of fields, the groups were 

divided and recoded into five groups. The Scheffe and Tukey methods on Web 2.0 technologies 

awareness found that the difference existed between Group 3 (computer and information 

sciences and learning technology) and Group 5 (kindergarten, special education, family studies, 

and home economics). In both cases, the findings did not support the hypothesis that there were 

no statistically significant among SBE students based on their academic field.  

Rate of Web 2.0 Adoption 

RQ3: To what extent do students of SBE use Web 2.0 applications as learning tools? 

The results related to students' awareness of Web 2.0 technologies provided some initial 

encouragement to examine their used of Web 2.0 as learning tools. The findings indicated that 

the respondents rarely use Web 2.0 technologies as learning tools. Parallel with the findings of 

students' awareness, YouTube® and MSN Messenger obtained the highest mean scores between 

the rates of "sometimes" and "often." Facebook and Wikipedia had rates somewhere between 

"rarely" and "sometimes." On the other hand, the students rated their use of Web 2.0 slightly 

more than "never" and less than "rarely" for Twitter, MySpace, Flickr®, Skype®, de.licio.us, and 

bloggers.              

The use of such technologies by university students would be consistent with predictions 

of commentators who propose that many members of Net Generation are not happy to just be 
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passive and merely consume information from traditional media sources but want to be active 

participants in the information and knowledge creation (Bransford, Brown, & Cocking 1999; 

Dalsgaard, 2006). Contrary to these predictions the results suggested that most students did not 

use or merely slight used Web 2.0 technologies as learning tools. For example, the majority of 

respondents showed high percentages (70% - 86%) on the rate of "never" for the following 

technologies: Twitter, MySpace, Flickr®, Skype®, de.licio.us, and bloggers.  

Generally, the findings were consistent with previous research that investigated students' 

use of technology and Web 2.0 applications in particular as learning tools. Hartshorne and Ajjan 

(2009) reported that while many students feel that some Web 2.0 technologies can be effective at 

increasing satisfaction with a course, improving their learning and writing abilities, and 

increasing interaction with other students and faculty, few chose to use them in educational 

contexts. For example, most of the students did not use either blogs (56%) or social bookmarking 

(71%). Zakaria, Watson, and Edwards (2010) found that students' responses have indicated that 

the use of information communication and technology (ICT) and Web 2.0 tools have not reached 

any significant level that can merit an increase to any person's knowledge. Thus, the common 

interaction activities, such as traditional face-to-face meeting and the use of email, are not 

entirely being replaced by Web 2.0 tools.  

Compared with European students, the Kuwaiti students who are the subjects of the 

instant study’s findings showed significant differences with Onebuichi's (2009) findings, which 

indicated that the United Kingdom institutions have a high number of daily users of the social 

media applications (46%) and a low number of those who never used the applications for 

educational activities (3%). Unlike the United Kingdom, Dutch students showed a low number 
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of daily users (13%) and a higher number than the United Kingdom institutions for never use 

(13%).  

The Hypotheses among the Adoption of Web 2.0  

Examining the influence of several demographic variables has become necessary in 

information technology adoption and diffusion, but the influence of demographic variables on 

Web 2.0 has been only slightly investigated. Table 24 shows a summary of the results of the 

hypotheses tested among the adoption of Web 2.0 applications.  

Table 24 

Summary of Results of the Hypotheses among the Adoption of Web 2.0  

 
Hypothesis 
 

 
Support? 

 
H4: There are no statistically significant differences between students’ genders 
among their adoption of Web 2.0 applications as learning tools. 
 

 
Supported  

 
H5: There are no statistically significant differences between students’ class 
level among their adoption of Web 2.0 applications as learning tools. 
 

 
Supported  

 
 H6: There are no statistically significant differences between students’ major 
fields among their adoption of Web 2.0 applications as learning tools. 
 

 
Not Supported  

 

In this study, the gender variable was studied to determine its influence on the Web 2.0 

adoption. Consistent with the findings reported in 2009 Educause Center for Applied Research 

(ECAR) Study of Undergraduates and Information Technology, the differences on Web 2.0 

adoption in a t-test showed no significant differences among the mean scores of two groups: 

male and female. Also, Almobarraz (2007) indicated that the Internet adoption is independent of 

the existence of gender effects. More recently, Al Senaidi (2009) found no differences between 
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the mean scores of gender on the use of information and computing technology. In the United 

States, in contrast, Salaway, Caruso, and Nelson (2007) found that males reported higher 

technology ownership levels, adoption profiles, and confidence, while females tended to have 

lower self-perceptions of technical skills and ownership. Despite the differences between males 

and females in the rate of using Web 2.0 in Salaway's et al., (2007) study, the results in ECAR 

and in this study found no significant differences between males and females. It seems that the 

more recent research in the technology adoption by gender conflicts with the findings of the 

research in the first decade of the 21st century.  

Another demographic variable, class level, was investigated in the present study. The 

research in class level usually focuses on the academic status, such as undergraduate and 

graduate levels. However, the focus in the present research was on the class level of the 

undergraduate level, such as freshman, sophomore, junior, and senior. A prior research, focusing 

on the class level of freshman and seniors, found that the use of Web 2.0 technologies was 

parallel between the class levels. In contrast to other technologies adopted as learning tools, such 

as library Websites, presentation software, and learning systems, Smith, Salaway, and Caruso 

(2009) found that a low number of students used Web 2.0 technologies. Thus, there was no 

statistically significant difference between the freshmen and seniors. The findings from the 

present study were parallel with Smith's findings. The differences on Web 2.0 adoption in one-

way ANOVA showed nonsignificant differences among the mean scores of four groups: 

freshman, sophomore, junior, and senior. Thus, the hypothesis that there are no significant 

differences between mean scores of class levels in adopting Web 2.0 applications was considered 

to be supported.    
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In contrast to the preceding demographic variables and parallel with the findings of the 

rate of awareness, the differences on Web 2.0 adoption in one-way ANOVA showed significant 

differences among the mean scores of the seventeen academic fields. The statistically significant 

difference existed between the fields of computer and the fields of information science, 

kindergarten, and home economics. The mean scores of these fields represent the highest mean 

score for computer science (M = 2.56) and lowest mean scores for information science (M = 

1.73), kindergarten (M = 1.69), and home economics (M = 1.41). This likely supports the point 

that students' majors are associated with information technology adoption and skills, presumably 

because required technologies vary by major (Smith, Salaway, & Caruso, 2009). The hypothesis 

that there are no significant differences between the mean scores among the academic fields 

failed to be supported.    

Recoding the academic fields into five groups revealed a statistical significant difference 

between Group 3 (computer and information sciences and learning technology) and Group 5 

(kindergarten, special education, family studies, and home economics). The mean scores of these 

two groups represent the highest mean score for Group 3 (M = 2.14) and lowest mean score for 

Group 5 (M = 1.73). This yielded a statistically significant result. Despite the difference between 

the present study and the other study in the organization of the fields, the findings indicated that 

the disparity between academic fields in adopting Web 2.0 did no show significant variation (see 

for example, Booth, 2009; Smith, Salaway, & Caruso, 2009).  

Student Perception of Web 2.0 

RQ4: What factors influence students' perceptions of adopting Web 2.0 applications as learning 

tools? 

The findings in this section presented the answer to the research question: What factors 
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influence students' perceptions of Web 2.0 adoption as learning tools? To better understand 

factors leading to the adoption and use of Web 2.0 technologies by students, Rogers' attributes of 

innovation as well as several obstacles and the level of awareness allowed me to understand and 

identify factors important to predicting the students' adoption of Web 2.0 application as learning 

tools. These variables were divided into three blocks: (a) Rogers' attributes of innovations; (b) 

perception of barriers; and (c) level of awareness. The regression analysis was performed in two 

ways. The first way was the hierarchical regression model to include all the three predictors into 

the prediction model to reveal the overall predictions and the relative contribution of each block. 

The second method was to investigate the beta weights and structure coefficient to find out the 

relative contribution of each individual variable in these three predictors. In this section, 

remember that the results were restricted to those who identified themselves as adopters of Web 

2.0 applications as learning tools.        

    The results indicated that the three predictors together significantly predicted Web 2.0 

adoption at the 0.01 level with a middle predictive power. More than 49% of the variance in Web 

2.0 adoption explained by Rogers' attributes of innovation, obstacles variables, and the level of 

awareness of Web 2.0 application. Among the three predictors, the most important one was the 

level of awareness of Web 2.0. More than 32% of the variance in Web 2.0 adoption was 

explained by the level of the awareness, indicating this single predictor model had a remarkable 

prediction power compared with following predictors. This means that students with higher 

levels of awareness of Web 2.0 tend to use Web 2.0 as learning tools. The correspondence 

between the mean scores of the rate of awareness and the rate of adoption could be an important 

reason to have higher variance than the others. Beta weights and coefficients showed the high 

variance between level of awareness, with path coefficient at 0.634, and the nearest variable, 
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with path coefficient at 0.139. When students increase their awareness of Web 2.0 applications, 

they are more likely to use Web 2.0 applications as learning tools. Therefore, increasing the use 

of Web 2.0 as learning tools strongly depends on what Rogers (2003) named as “Awareness-

Knowledge.” These findings were consistent with Ulrich’s (2009) dissertation that knowledge 

of Web2.0applications can predict instructor interest in those applications and that the 

interest can predict instructor intent to use Web2.0 applications in online classes.       

The second most useful predictor of Web 2.0 adoption was Rogers' attributes of 

innovations, which in this study was indicated by seven attributes, including voluntariness, 

relative advantage, ease of use, compatibility, visibility, result demonstrability, and trialability. 

Web 2.0 attributes explained more than 9% of the variance on the dependent variable of 

adoption. In the research, using Rogers' attributes as predictors of an innovation' rate of adoption 

revealed significant results among different innovations, but there were differences on the 

variance percentages. For example, Rogers' attributes explained 40% of the variance on the rate 

of Internet adoption in Al-Fulih’s (2002) work, while the same attributes explained 33.2% on the 

rate of Internet adoption in Almobarraz’s (2007) research. After integrating three predictors in 

one block, Al Sanaidi (2009) found that Rogers’ attributes, obstacles, and category adopter 

explained only 1% on the rate of ICT uses.   

Although the results of Web attributes revealed a significant contribution to Web 2.0 

adoption, the contribution was significantly by trialability and from ease of use when other 

predictors added. Despite the inconsistency of the results, it could be noticed that if students find 

that Web 2.0 applications are easy to use and try out, they will be more willing to use Web 2.0 as 

learning tools. These findings were consistent with partial findings from Tornatzke and Klein’s 
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(1982) findings that relative advantage, compatibility, and ease of use are the most critical 

attributes related to innovation adoption.                   

The last significant predictor of Web 2.0 adoption was the obstacles which explained 

more than 8% of the variance in Web 2.0 adoption as learning tools. Although the numbers of 

obstacles were less than the obstacles presented in Al Senaidi’s (2009) research, the obstacles in 

this study showed higher percentage of variance on the rate of Web 2.0 adoption than Al 

Senaidi’s findings (1%). In the current study, the obstacles included four factors: skills, privacy, 

confidence, and technical support. Although the results of the obstacles released a significant 

contribution to the adoption, the contribution did not come from the entire variables. Among the 

variables, the significant contribution was from the variable of skills when the obstacles predictor 

added to the hierarchical regression model and was from the technical support when the level of 

awareness added to the hierarchical regression model. Skills and technical support help students 

to obtain the ability in using the Web 2.0 applications as learning tools. The results likely 

supported Harshorne and Ajjan’s (2009) findings that the use of Web 2.0 technologies by 

students requires training and access to resources. The following section discusses the obstacles 

more because it explains the variance that can be added by incorporating those who are non-

adopters with Web 2.0 adopters.          

Obstacles on the Use of Web 2.0 

RQ5: What obstacles influence students' adopting of Web 2.0 applications as learning tools 

among the adopters and non-adopters? 

 In this study, the last question of the research questions was to identify the obstacles that 

influence students’ adoption of Web 2.0 application as learning tools. In contrast to the previous 

section, this section focused on the variance that can be added when the non-adopters combined 
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with adopters of Web 2.0 applications. The obstacles, including skills, privacy, confidence, and 

technical support, were found to be significant determinants of using Web 2.0 as learning tools. 

Among them, skills have the strongest impact on Web 2.0 usage as learning tools. Skills here 

reflects the availability of ability to use the Internet to adopt Web 2.0 technologies, training to 

use Web 2.0 technologies, and having experience with using Web 2.0 technologies. Students 

who have these skills must be able to use Web 2.0 applications effectively. Thus, efforts must be 

made to provide students with the skills to use Web 2.0 applications as learning tools. The results 

support that the availability of the skills was important not only for the adopters but also the non-

adopters to use Web 2.0 applications. Al-Daihani (2009a, 2009b, 2010) found the most important 

obstacle was not receiving training on how to use Web 2.0 application in teaching, learning, and 

library services. The confidence has relatively smaller but significant effect on the use of Web 

2.0 applications. However, the influence of confidence here probably was presented by non-

adopters as obstacle to use Web 2.0 because the finding s for Web 2.0 adopters in the previous 

section did not indicate the significant impact of the this obstacle.   

 In contrast to the findings of Web 2.0 adopters, the lack of technical support was not a 

significant variable to use Web 2.0 when non-adopters were added. This might be due to the 

increasing access to computer technology at off-campus locations and emerging new mobile 

technologies (iPhone® mobile digital device [Apple Inc., Cupertino, CA, www.apple.com], 

iPad® mobile digital device [Apple Inc., Cupertino, CA, www.apple.com], laptops). The results 

support Hartshorne and Ajjan’s (2009) findings that facilitating technology did not have an 

influence on the perception toward the intention and usage of Web 2.0 technologies. Also, the 

findings are consistent with Al-Daihani’s (2009a, 2009b, 2010) results. 
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Lastly and more surprisingly, privacy was not a significant determinant in either Web 2.0 

adopters or non-adopters although the study was conducted in a conservative community that is 

influenced by cultural and religious norms affected by the Islamic religion. This findings also 

support Al-Daihani’s (2009b, 2010) findings in the context of privacy. In this case, the findings 

conflict with the Rogers (2003) argument that a system’s norms can be a barrier to change. 

Norms were defined as “the established behavior patterns for the members of a social system” 

(Rogers, 2003, p. 26).    

Contributions and Limitations  

The present study seems to contribute to the knowledge base in several ways. As 

mentioned in Chapter 1, academic faculties and librarians have many questions about this 

generation's expectations for and use of Web 2.0 technologies in their academic environments. 

For example, how familiar are students with Web 2.0 technologies? Are they digital natives with 

these Web 2.0 applications? Or are there no natives here? This study described the current status 

of Web 2.0 applications awareness and usage by academic students in School of Basic Education 

in Kuwait.  

Chapter 2 documents the review of the existing literature where research related to each 

of the components of this study is described. No studies related to the research in Web 2.0 

applications awareness and adoption employing Rogers’ theory of diffusion of innovation (DOI) 

as a theoretical foundation were located. Exploratory works reported by Ajjan and Hartshorne 

(2008), Hartshorne and Ajjan (2009), and Ulrich (2009), were based on the decomposed theory 

of planned behavior (DTPB). This study supplies evidence of predictors and relationships 

theorized based on Rogers’ theory of diffusion of innovation, although some of the expected 

predictors relationships did not give significant contributions.  
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Differences between the current study and those in the literature focused on students' 

perceptions in particular, include the identifications of Web 2.0 application. In the prior studies, 

four to five broad categories of Web 2.0 applications were presented to respondents who were 

asked their perceptions of learning benefit and whether they used or intended to use the 

applications. In the current study, several popular Web applications, 10 Web 2.0 applications, 

were presented to the respondents individually instead of categories.      

Despite the preceding contributions of the current research to the knowledge base, the 

study has limitations in its method and results interpretation. Although the distribution period 

was equally specified to collect the data in both campuses, the samples from the female campus 

were largely greater than the samples from the male campus. As mentioned in Chapter Three, the 

reason is that the number of females in the school is greatly higher than the number males. 

Another limitation of the current study was that all academic students came from the same 

school. Future studies should further examine this issue. The factor of image was not examined 

in this study since its purpose was to examine students' perceptions of adopting Web 2.0 as 

learning tools. Therefore, future research is recommended to determine the effect of image 

variable on Web 2.0 adoption since it probably contributes not only to the variance in the rate of 

adoption but also to the system’s norms. Another limitation was that the assumption of 

homoscedasticity was violated since the scatterplot showed the distribution of the data near 

homoscedasticity. According to the assumptions of regression, this might affect the weights and 

coefficients values. Last but not least, the overall research model explains more than 49% of the 

variance of the rate of adoption. Future research should extend this line of research and further 

investigate the effects of other important factors on the rate of adoption.   
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Implications and Conclusions 

Web 2.0 technologies recently have become especially important for studies on the 

adoption of information and communications technologies on regular basis. In contrast to other 

technologies, Web 2.0 technologies depend on the concept of collaboration in exchanging 

information for different purposes. The current study investigates the use of Web 2.0 

technologies for educational purpose focusing on the net generation’s perception. This study 

seems to posit that Web 2.0 technologies are becoming potential tools for educational purposes 

despite the low adoption of Web 2.0 as learning tools. The number of students that admitted they 

are making use of Web 2.0 applications for educational goals seems quite encouraging. The 

adoption of Web 2.0 technologies were significantly influenced by the rate of awareness of Web 

2.0 technologies by students. In other words, the findings implied consistence between the rate of 

awareness and the rate of adoption. Since Web 2.0 technologies are considered as emerging 

technologies, this possibility might influence the low rate of awareness. Thus, the result of this 

analysis indicates that Web 2.0 in the near future will play a leading role in the administration of 

knowledge.  

The study suggests that there are no significant differences in the distribution of Web 2.0 

technologies awareness and use among the variables of gender, class level, and academic field. 

Because of the similarities in the mean scores, particularly in gender and class level, no 

significant differences were found in the rate of awareness and adoption. The quite significant 

difference was found between the groups of the academic field before and after recoding the 

groups. Students in the field of computer science appear to be making use and awareness of Web 

2.0 technologies more than the students in the other groups, information science, kindergarten 

and home economics in particular. There is need to involve more demographic variables, such as 
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age, computer experience, income level, geographic locations, etc., in future research work in 

order to have a clearer view of the role of other variables in the use of Web 2.0. An elaborator 

study comparing students at the Public Authority of Applied Education and Training with other 

students at different academic fields as well as students at other parts of the world might give a 

better understanding of the differences as they relate to the use of the Web 2.0 applications.  

The study seems to imply that several variables directly affect the adoption of Web 2.0 

for educational purposes. This study tested Rogers’ model of diffusion of innovation in the 

context of acceptance using Web 2.0 by academic students. The outcome of this study indicates 

that the Rogers model of diffusion of innovation to a quite a good extent affects the decisions to 

accept using Web 2.0 technologies. However, students' awareness-knowledge of Web 2.0 

technologies appeared to be making use of Web 2.0 more than the Web 2.0 attributes and the 

barriers to use it. Rogers stated that the knowledge stage of the innovation-decision process 

occurs when the potential adopter not only first learns of the innovation's existence, but also 

understands how it functions (2003).   

Although Rogers' theory was supported at the macro level of in the current study, the 

outcome did not exactly confirm the theory at the micro level. For instance, the findings 

indicated that the attributes of innovation explained more than 9% in the rate of adoption. 

However, Rogers (2003) stated that the perceived attributes of an innovation explains most or at 

least half of the variance in the rate of adoption of innovations, which is between 49% and 87%. 

The findings support Rogers’ anticipation that “one possible problem with measuring the five 

attributes of innovations is that they may not always be the five most important perceived 

characteristics for a particular set of respondents” (2003, p. 225). This might be a result of the 

low rate of the adoption as well as the modernity of the Web 2.0 applications, which does not 
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exceed 5-6 years. In addition, this study found the demographic variables were not highly 

important in the rate of adoption, whereas Rogers repeatedly emphasized the role of the 

demographic variables in his model. The low contribution of the demographic variables could be 

related to the number of the demographic variables indicated in the current study.  

Lastly, several factors were presented in the study to examine the influence of the 

system's norms on the adoption of Web 2.0 application as learning tools. Although the study was 

conducted in a conservative community that is affected by cultural and religious norms, a 

variable, the privacy, was not found to be a barrier in the rate of Web 2.0 adoption.  

Recommendations  

Based on the findings of this study, the following recommendations are presented for 

enhancing the use of Web 2.0 as learning tools.  

Firstly, increasing the students’ awareness of Web 2.0 applications is an especially 

important recommendation. The process of increasing the awareness should be supported by 

different dimensions, including the administration, the faculty members, and the academic 

librarians. The administration should encourage the faculty members to introduce the importance 

of Web 2.0 applications in the curricula, and the faculty, in turn, should employ the Web 2.0 

applications to not only to improve instructional delivery but also to increase the relevance with 

additional support from different resources. Among the Web 2.0 technologies, the faculty should 

have a direct connection with the librarians whose role in this case is to provide the faculty with 

potential electronic and paper collections. 

Secondly, there must be guidance to staff and students within the university on some of 

the issues which need to be considered before using such Web services for university purposes. 

The guidance should be helpful for all students and staff, including researchers, teaching staff, 
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and support staff. Since the Web 2.0 applications are external services, not all issues must be 

specifically addressed. It is important to discuss the guidelines based on the three dimensions, 

including service providers issues, legislative and regularity issues, and university regulations. 

Some of the popular issues in using Web 2.0 for university purposes include security, 

confidentiality, ownership of data, accessibility, and privacy. The University of Edinburgh 

(2007) has published Guidelines for Using External Web 2.0 Services.  

Thirdly, there should be opportunities for all staff and students to receive adequate 

training. The library can take the responsibility for arranging such activities for groups or 

individuals in an adequate environment. During the training, there should be discussions on the 

Web 2.0 attributes and providing the best tools to match them. Staff who have applicable 

experience should provide the attendees with examples on how to use Web 2.0 applications. This 

could contribute to overcoming some of the system’s norms that negatively influence the rate of 

Web 2.0 adoption. 
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APPENDIX A 

THE ENGLISH VERSION OF THE SURVEY
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Please select the most appropriate answer for the following questions.   
Section 1:   
 
Please list your awareness level with the following Web 2.0 applications                    
 

Web 2.0 Technologies 
 

Never 
Use 

Novice Competent Proficient 

1 Facebook 1 2 3 4 
2 Twitter 1 2 3 4 
3 MySpace 1 2 3 4 
4 YouTube® 1 2 3 4 
5 Flickr® 1 2 3 4 
6 de.licio.us 1 2 3 4 
7 Skype® 1 2 3 4 
8 MSN Messenger 1 2 3 4 
9 Blogger 1 2 3 4 
10 Wikipedia 1 2 3 4 

 
Indicate to what extent do you use the following Web 2.0 applications as learning tools? 

Web 2.0 Technologies  

N
ev

er
 

R
ar

el
y 

So
m

et
im

es
 

O
ft

en
 

A
lw

ay
s 

1 Facebook 1 2 3 4 5 
2 Twitter 1 2 3 4 5 
3 MySpace 1 2 3 4 5 
4 YouTube®  1 2 3 4 5 
5 Flickr® 1 2 3 4 5 
6 Skype® 1 2 3 4 5 
7 MSN Messenger 1 2 3 4 5 
8 De.licio.us 1 2 3 4 5 
9 Bloggers 1 2 3 4 5 

10 Wikipedia 1 2 3 4 5 
 
 
Section 2:  
 
Thinking of that Web 2.0 technology you use as learning tools. To what extent do you agree or disagree with the 
following statements:  
 

Statements 

St
ro

ng
ly

 
A

gr
ee

 

A
gr

ee
 

N
eu

tr
al

 

D
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ag
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e 

St
ro
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ly

 
D
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e 

1 Using Web 2.0 technologies is not required by teachers.   5 4 3 2 1 

2 Although it might be helpful, Web 2.0 technologies are certainly 
not compulsory as learning tools. 5 4 3 2 1 

3 My teachers think it is important I use Web 2.0 technologies as 
learning tools. 5 4 3 2 1 

4 I would like my school incorporate Web 2.0 technologies in library 
services and courses. 5 4 3 2 1 
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5 I believe that using Web 2.0 will help me learn more about the 
subject.    5 4 3 2 1 

6 I believe that using Web 2.0 will improve my productivity. 5 4 3 2 1 

7 I believe that using Web 2.0 will improve information searching 
and discovery. 5 4 3 2 1 

8 I think that using Web 2.0 will help me complete my assignments. 5 4 3 2 1 

9 Overall, I believe that using Web 2.0 technologies is useful as 
learning tools.   5 4 3 2 1 

10 I believe that my using of Web 2.0 will require a lot of mental 
effort. 5 4 3 2 1 

11 I believe that using Web 2.0 will be easy. 5 4 3 2 1 

12 I believe that using Web 2.0 will be easy to be incorporated as a 
learning tool. 5 4 3 2 1 

13 I believe that it will be easy to interact with library services within 
Web 2.0 technologies. 5 4 3 2 1 

14 I have the knowledge and ability to use Web 2.0 as a learning tool. 5 4 3 2 1 
15 I feel that using Web 2.0 is compatible with most of my learning.   5 4 3 2 1 
16 I feel that using Web 2.0 is appropriate for my learning style. 5 4 3 2 1 
17 I feel that using Web 2.0 is appropriate for my learning. 5 4 3 2 1 

18 I would have no difficulty telling others (lecturers, peers) about the 
results of using Web 2.0. 5 4 3 2 1 

19 I believe I could communicate to others the consequences of using 
Web 2.0. 5 4 3 2 1 

20 I have seen my peers are using Web 2.0 technologies for their 
learning. 5 4 3 2 1 

21 I have seen Web 2.0 in use outside my school 5 4 3 2 1 

22 I have had a great deal of opportunity to try various Web 2.0 
technologies. 5 4 3 2 1 

23 I know where to go to satisfactorily try out various uses of Web 2.0 
technologies. 5 4 3 2 1 

 
Section 3:  
 
Please evaluate important barriers preventing you from using Web 2.0 technologies for learning technologies. 
To what extent do you agree or disagree with the following statements: 

Statements 

St
ro
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ly
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1 I do not know enough to use Web 2.0 technologies. 5 4 3 2 1 

2 I did not receive enough Web 2.0 technologies training to effectively 
use them. 5 4 3 2 1 

3 I am not able to use the Internet to use Web 2.0 technologies. 5 4 3 2 1 

4 I think using Web 2.0 technologies put my privacy at risk. 5 4 3 2 1 

5 I do not like to share information and content with others. 5 4 3 2 1 

6 I do not feel confident that I use Web 2.0. 5 4 3 2 1 

7 I do not expect to become proficient in using Web 2.0 technologies. 5 4 3 2 1 

8 I do not use Web 2.0 technologies because of the lack of technical 
support. 5 4 3 2 1 

9 I do not use Web 2.0 technologies because of the slow network. 5 4 3 2 1 
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Section 4: Background Information  
 

1. What is your gender? 

Male �  Female � 
 

2. What is your school year? 
 
Freshman �     Sophomore � Junior � Senior � 
 

3. What is your academic field? 

Interior Design�   Library and Information Science�   Islamic Education�  
Mathematics�    Arabic Language Science �  Art Education�  
Music�     Physical Education and Sport�  Home Economics �  
Learning Technology�   Computer Science�    Kindergarten�  
English Science�   Consumer and Family Science�  Science� 
Electricity�    Special Education� 
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APPENDIX B 

THE ARABIC VERSION OF THE SURVEY
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  في كلية التربية األساسية2.0استطالع طالبي حول مدى استخدام خدمات الويب 
 
 

 الرجاء اإلجابة وذلك بوضع دائرة حول اإلجابة المناسبة
 

 ول: القسم األ
 2.0 (Web 2.0):   ويب خدمات من  التالية أو على دراية بالخدماتلى أي مدى تجد نفسك مطلع إ 
 

ليس لدي  )Web 2.0 applications( 2.0ويب  خدمات رقم
 اطالع

اطالع 
 مبتدئ

اطالع 
 متوسط

اطالع 
 متقدم

 Facebook( 1 2 3 4( فيس بوك 1
 Twitter( 1 2 3 4تويتر ( 2
 MySpace( 1 2 3 4ماي سبيس ( 3
 YouTube( 1 2 3 4®يوتيوب ( 4
 Flickr( 1 2 3 4®فليكر ( 5
 Skype®( 1 2 3 4سكايب ( 6
 MSN Messenger( 1 2 3 4مسنجر ( انام اس  7
 delicious( 1 2 3 4المفظلة االجتماعية (ديليشص) ( 8
 Bloggers( 1 2 3 4مدونات  ( 9

 Wikipedia( 1 2 3 4ويكيبيديا ( 10
 
 كأدوات تعليميه: Web 2.0) ( 2.0الخدمات التالية من ويب  ستخدممدى ت أيلي إ
 

لم أستخدمه  )Web 2.0 applications( 2.0ويب  خدمات رقم
 أبدا

 دائما غالبا احيانا نادرا

 Facebook( 1 2 3 4 5( فيس بوك 1
 Twitter( 1 2 3 4 5تويتر ( 2
 MySpace( 1 2 3 4 5ماي سبيس ( 3
 ebYouTu( 1 2 3 4 5®يوتيوب ( 4
 Flickr( 1 2 3 4 5®فليكر ( 5
 Skype®( 1 2 3 4 5سكايب ( 6
 MSN Messenger( 1 2 3 4 5ر (مسنج انام اس  7
 delicious( 1 2 3 4 5المفظلة االجتماعية (ديليشص) ( 8
 Bloggers( 1 2 3 4 5مدونات  (ال 9

 Wikipedia( 1 2 3 4 5ويكيبيديا ( 10
 

 :القسم الثاني
أن�ت تواف�ق أو ك�أداة تعليمي�ة, ث�م يرج�ى اإلش�اره ال�ي أي م�دى 2.0 (Web 2.0) فكر في الخدمة التي تستخدمها أو تفضل استخدامها من خدمات وي�ب 

 تختلف مع كل من الفقرات التالية:
 

أوافق  العبارة الرقم
أعترض  أعترض ال أعلم وافقأ بشده

 بشدة
 1 2 3 4 5 ليس متطلبا من قبل المدرسين. 2.0استخدام خدمات ويب  1

, إال أن اس�تخدامها 2.0على ال�رغم م�ن أهمي�ة خ�دمات وي�ب  2
 لزاميا كأداة تعليمية.إليس 

5 4 3 2 1 

  وي�ب خ�دمات  ماس�تخداالمدرس�ين يعتق�دون ان�ه ض�روري  3
 كأدوات تعليمية. 2.0

5 4 3 2 1 

 ف�ي المق�ررات 2.0بدمج خدمات وي�ب  الكلية تمنى أن تقوم أ 4
 وخدمات المكتبة. الدراسية

5 4 3 2 1 

عل���ى فه���م س���وف يس���اعدني 2.0 أعتق��د أن اس���تخدام وي���ب  5
 .المقرر أكثر

5 4 3 2 1 

 ف��ينت��اجيتي يزي��د م��ن إس��وف 2.0 أعتق��د أن اس��تخدام وي��ب  6
 .التعلم

5 4 3 2 1 

 1 2 3 4 5بح�ث يط�ور م�ن عملي�ة الس�وف 2.0 أعتقد أن استخدام وي�ب  7

http://ar.wikipedia.org/wiki/%D9%81%D9%8A%D8%B3_%D8%A8%D9%88%D9%83
http://ar.wikipedia.org/wiki/%D9%81%D9%8A%D8%B3_%D8%A8%D9%88%D9%83
http://ar.wikipedia.org/wiki/%D9%81%D9%8A%D8%B3_%D8%A8%D9%88%D9%83
http://ar.wikipedia.org/wiki/%D9%81%D9%8A%D8%B3_%D8%A8%D9%88%D9%83
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 .هاواكتشافعن المعلومات 

داء أ س���وف يس���اعدني ف���ي2.0 أعتق���د أن اس���تخدام وي���ب  8
 واجباتي.

5 4 3 2 1 

مفي���دة 2.0 بش��كل ع���ام, أعتق���د أن اس���تخدام خ���دمات وي���ب  9
 كأدوات تعليمية.

5 4 3 2 1 

يتطلب من�ي الكثي�ر م�ن  2.0  ويبخدمات تخدام أعتقد أن اس 10
 الجهد الفكري والتدريب.

5 4 3 2 1 

 1 2 3 4 5 سهل.2.0 أعتقد أن استخدام ويب  11

س��هل ف��ي حال��ة أس��وف يك��ون 2.0 أعتق��د أن اس��تخدام وي��ب  12
 كأداة تعليمية.دمجه 

5 4 3 2 1 

أوافق  العبارة الرقم
أعترض  أعترض ال أعلم وافقأ بشده

 بشدة

س�هل م�ن أأعتقد أن التفاعل مع خ�دمات المكتب�ة س�وف يك�ون  13
 .2.0 خالل استخدام خدمات ويب 

5 4 3 2 1 

 1 2 3 4 5 كأداة تعليمية.2.0 لدي المعرفة والقدرة في استخدام ويب  14

س�وف يك�ون متواف�ق ومنس�جم 2.0 أش�عر أن اس�تخدام وي�ب  15
 مع الكثير من تعليمي.

5 4 3 2 1 

س�وف يك�ون مناس�ب م�ع نمط�ي 2.0 استخدام ويب أشعر أن  16
 التعليمي.

5 4 3 2 1 

 1 2 3 4 5 سوف يكون مناسب مع تعليمي.2.0 أشعر أن استخدام ويب  17

خ�رين (مدرس�ين وزم�الء) ع�ن صعوبة في إخبار اآلال يوجد  18
 .2.0 نتائج استخدام الويب 

5 4 3 2 1 

ام الوي��ب خ��رين ف��ي مج��ال اس��تخدأس��تطيع التواص��ل م��ع اآل 19
2.0. 

5 4 3 2 1 

 1 2 3 4 5 في تعليمهم. 2.0الويب  خدماتزمالئي يستخدمون  20
 1 2 3 4 5 خارج الكلية.  2.0الويب  يستفاد كثيرا من خدمات 21

 2.0أتيح لي الكثير من الف�رص ف�ي اس�تخدام خ�دمات الوي�ب  22
 في تعليمي.

5 4 3 2 1 

رب�ة العدي�د م�ن خ�دمات لدي معرفة بالمواقع التي تت�يح ل�ي تج 23
 .  2.0الويب 

5 4 3 2 1 

 
 القسم الثالث:

 
 يرجى اإلشارة إلي أي مدى أنت توافق أو تختلف مع كل من الفقرات التالية:

 
أوافق  العبارة الرقم

 بشده
ض ترأع أعترض ال أعلم وافقأ

 بشده
 1 2 3 4 5 .2.0ليس لدي المعرفة الكافية إلستخدام ادوات الويب  1
 1 2 3 4 5 بطريقة فعالة.  2.0درب على استخدام أدوات الويب لم أت 2
س���تطيع أعل���ى اس���تخدام االنترن���ت حت���ى ل���يس ل���دي الق���درة  3

 .2.0استخدام  أدوات الويب 
5 4 3 2 1 

يض��ع خصوص��يتي  2.0أن��ا اعتق��د أن اس��تخدام أدوات الوي��ب  4
 في خطر محتمل.

5 4 3 2 1 

 1 2 3 4 5 رين. ال أحب أن اتبادل المعلومات مع اآلخ 5
 1 2 3 4 5 .2.0ال أشعر بالثقه في استخدام أدوات الويب  6
ي س�وف أص�بح ذو مه�ارة و كف�اءة ف�ي اس�تخدام نأنب�توق�ع أال  7

 .2.0ادوات الويب 
5 4 3 2 1 

 1 2 3 4 5 بسبب ضعف الدعم التقني.  2.0ستخدم أدوات الويب أأنا ال  8
بب ب����طء  الش�����بكة بس����� 2.0س�����تخدم أدوات الوي����ب أأن����ا ال  9

 األلكترونية.
5 4 3 2 1 
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 المعلومات العامة  :القسم الرابع

 
 . الجنس:1

   � أنثى          � ذكر               
 
 . السنة الدراسية:2

  � الرابعة       � الثالثة       �الثانية              � األولى            
 
 . التخصص األكاديمي:3

   � علوم المكتبات والمعلومات         � الحاسب اآللي   �  لغة انجليزية          � ة       لغة عربي
    � موسيقى                            � تربية بدنية       � علوم                    � رياضيات        
    � كهرباء                             � ا التعليم   تكنولوجي           � تربية فنية           �تصميم داخلي   

   � رياض أطفال                      � اقتصاد منزلي                 � تربية إسالمية                �تعليم خاص
  � علوم األسرة والمستهلك  

 
 
 
 
 لتوفيقيشكر الباحث تعاونكم في الدراسة متمنيا لكم دوام النجاح وا 
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APPENDIX C 

LETTER OF ACCEPTANCE BY UNIVERSITY OF NORTH TEXAS 

INSTITUTIONAL REVIEW BOARD
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APPENDIX D 

INTRODUCTORY LETTER TO ACADEMIC STUDENTS  

OF THE SCHOOL OF BASIC EDUCATION  

(ENGLISH AND ARABIC VERSIONS)
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APPENDIX E 

THE RESIDUAL PLOTS AND NORMAL PROBABILITY PLOTS  

OF THE OBSTACLES TO USING WEB 2.0 APPLICATIONS
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Figure E1. Histogram of dependent variable M (adopt) regression standardized residual. 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 



120 
 

 
Figure E2. Normal P-P plot of regression standardized residual. 
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Figure E3. Scatterplot of dependent variable M (adopt). 
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