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Abstract  In Saudi universities, teaching is mostly conducted based on a teacher-centered method, which deprives 
students of the opportunity to communicate with their instructors or create their own group. This situation, in turn, is believed 
to affect the students’ learning characteristics toward the course. We examined the potential of Web 2.0 tools in promoting 
students’ reflective thinking, knowledge sharing, interaction, and flexibility and its effect on students’ characteristics and 
instructor’s characteristics in learning. It also examines the effect of Web 2.0 on the development of students’ higher-order 
thinking skills and cooperative learning. A total of 207 cleaned questionnaires were returned from 220 respondents. The 
result showed that factors related to reflective thinking, knowledge sharing, interactivity, flexibility positively affected the 
factors of students’ and instructor’s characteristics, and such positive effect, in turn, induced a positive effect on the factors 
related to students’ cooperative learning and higher-order thinking. Cooperative learning factors also influenced the 
development of students’ higher-order thinking. Web 2.0 tools has the potential to play a key role in the development of 
higher order thinking in King Saud University as they allow them to interact, reflect and provide quality responses.  
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1. Introduction 
The current use of alternative tools for fostering learning 

is necessary to help learners solve problems and complete 
sophisticated tasks related to learning. Thus, collaborative 
learning is highly valued in the educational environment [1]. 
To provide a collaborative learning environment among 
learners, the major aspects associated with student behaviors 
that can be experienced through online learning tools must 
be identified. Furthermore, the aim of providing a 
sustainable learning environment for sharing knowledge has 
become the principal priority of higher education in Saudi 
Arabia, which is believed to undergo fundamental changes in 
the performance of teaching and learning [2]. These changes 
may ensue because universities and colleges respond to 
different trends related to global, social, technological, and 
learning research. Thus, the focus of higher education 
environment is to provide sufficient access to more content 
in digital formats. This priority is reflected on the current  
use of web-based technologies, particularly Web 2.0 tools    
and services, which has increased the interest of the new   
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generation of learners [3]. Web 2.0 technologies include blog, 
wiki, podcast, social bookmark, tags, really simple 
syndication, and social network software. These 
technologies have the features of social interaction and 
collaboration to facilitate knowledge sharing and exchange 
over the Internet platform [4, 5]. They allow their 
communities to publish and share content by themselves and 
edit content collaboratively and interactively. Through social 
interaction and collective intelligence, knowledge is created, 
exchanged, shared, and created. Several researchers [i.e., 
Zohar, et al. [6]] show that the theories and beliefs adopted 
by teachers significantly affect their mode of teaching [7, 8]. 
Thus, the belief that achieving goals related to the 
requirements of higher-order thinking depends on the 
participation of both the students and the instructor in 
collaborative learning tasks. The major process involved in 
collaborative learning depends on grouping and pairing 
students to attain an academic goal. Cooperative learning 
activities are identified as an instructional method in which 
different students at various performance levels work 
together in small groups to achieve a common goal [9]. The 
students are responsible for one another’s learning as well as 
their own. Thus, the success of one student who helps other 
students succeed can promote the development of thinking 
skills. The proponents of collaborative learning assert that 
the active exchange of ideas within small groups not only 
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increases the interest among the participants but also 
promotes critical thinking. The shared learning provides 
students with an opportunity to engage in discussion and take 
responsibility for their own learning, thus becoming critical 
thinkers (Totten, Sills, Digby, & Russ, 1991). Despite these 
advantages, previous and present studies on collaborative 
learning have disregarded the current individual’s 
characteristics associated with the learning activities with the 
learning tools. Empirical evidence on how the characteristics 
of students and instructors drive collaborative learning for 
developed thinking skills in the online environment remains 
limited. However, noncompetitive and collaborative group 
work in Saudi universities [10] is highly needed. 
Furthermore, the majority of studies on collaborative 
learning have been conducted in non-technical disciplines. 
The advances in technology and changes in the 
organizational infrastructure have increased the emphasis on 
teamwork within the workforce. Thus, developing and 
enhancing critical thinking skills through collaborative 
learning is one of the primary goals for the current study. 
This study was designed to examine the effectiveness of 
collaborative learning as it relates to the development of 
thinking skills at the college level. 

This paper investigated the effect of Web 2.0 on the 
development of higher-order thinking skills and group 
collaborative activities among Saudi university students. 
This work adopts reflecting thinking, knowledge sharing, 
interaction, and flexibility as part of cognitive constructivism 
beliefs. 

2. Theoretical Framework 
The conditions necessary for the success of higher-order 

thinking and collaborative learning must be thoroughly 
investigated. The beliefs of learners and teachers are crucial 
factors in determining the effect of any educational endeavor. 
Thus, examining such beliefs in the context of knowledge 
contribution and sharing is crucial. The individual or learner 
is mostly accountable for sharing knowledge [11]. Vuorinen 
et al. (2000) have indicated that individual interaction 
becomes prominent only when the performance of individual 
is assessed and the benefits are returned to the group that 
performs definite learning activities. 

The process for developing higher-level thinking skills 
(Limbach and Waugh [12] and activity theory (Jonassen and 
Rohrer-Murphy [13] are employed to construct the present 
research framework along with cognitive constructivist 
theory. Higher-order thinking pertains to thinking that 
typically occurs “in the higher levels of the hierarchy of 
cognitive processing that focus on the main aspects of the 
cognitive constructivist belief” [12]; p. 23). Meanwhile, 
activity theory focuses on the broader social and cultural 
context of human activity, thereby providing a 
comprehensive explanation of social interactions and 
relationships. 

Lytras and de Pablos [5] argued that adapting various 
teaching theories and concepts in a real environment and 
learning through social interaction (i.e., wiki) would help 
promote the reflective thinking of the learner to experience, 
conceptualize, apply, and create new knowledge to solve 
problems. Activity theory is one of these concepts involving 
the interaction between individual activity and 
consciousness within its relevant environmental context. 
Individual activities are typically driven by certain needs in 
which individuals desire to fulfill specific purposes. An 
activity is undertaken by a subject (individual or subgroup) 
using tools to achieve an object (objective), thus 
transforming objects into outcomes [14]. The weight that the 
critical success factors process to effectively utilize online 
tools within a university setting can be grouped into 
instructor and student characteristic processes for successful 
use associated with technology and support. 

The instructor’s role in forming the online learning 
activities could include the effectiveness and success of 
e-learning-based courses. Willis [15] as well as Moore and 
Kearsley [16] acknowledged that the instructional 
implementation of technology primarily facilitated the 
effectiveness of e-learning. Webster and Hackley [17] 
developed three characteristics related to instructor 
participation in effective e-learning, namely, information 
and communication technology (ICT) competency, teaching 
style, and attitude and mindset. Volery and Lord [18] 
suggested that instructors must provide various forms of 
office hours and contact methods with students. Instructors 
must adopt an interactive teaching style and encourage 
student–student interaction. Furthermore, instructors must 
exert good control over ICT and cultivate their ability to 
perform basic troubleshooting tasks. 

In addition, university students should be considered in 
terms of processing higher demands for learning in 
e-learning-based courses [19]. Students must process 
knowledge to manage learning-related tasks along with their 
computer skills. Beyth-Marom, et al. [20] stated that 
e-learning-based courses compared favorably with 
traditional learning, and that e-learning students performed 
as effectively as or better than traditional learning students. 
This result indicates that students prefer to use e-learning if it 
facilitates their learning and allows them to learn any time 
anywhere in their own way [21]. Engeström [22] argued that 
applying Web 2.0 tools based on activity theory would 
promote the reflection of good communication and thinking 
based on the dominant mode of interaction and social 
production. This approach would also help learners arrange 
their ideas and mode of thinking, which may increase 
individual achievements among the group while learning. 

Vygotsky’s zone of proximal development and 
scaffolding is the key concept for stating the learners’ ability 
to achieve learning goals with the assistance of others (social 
interaction), which may be more indicative of their mental 
development than what they can do alone (Vygotsky, 1980). 
Mental development occurs while learning in Web 2.0. Thus, 
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the researcher referred to online learning theory by Anderson 
[23] to demonstrate the interaction between learners and a 
teacher in the online environment and how the resulting 
interaction affects communication, as shown in Figure 1. 
Anderson’s model illustrates how learners can interact 
directly with the content that they find in multiple formats, 
particularly on the web. However, several learners prefer to 
have their learning sequenced, directed, and evaluated with 

the assistance of a teacher. This interaction can transpire 
within a community of inquiry using various synchronous 
and asynchronous activities (i.e., video, audio, computer 
conferencing, chats, and virtual world interaction). These 
environments are mostly rich and allow the learning of social 
skills, collaborative learning of content, and development of 
individual relationships among other participants. 

 

 

Figure 1.  Model of online learning showing the types of interaction (Anderson [23] 

 

Figure 2.  Conceptual Framework  
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Using the online model requires the active participation of 
both teachers and students to facilitate the interactive 
learning process for simulating collaborative learning based 
on the prescribed nature of learning. Thus, this study is 
conducted based on the aforementioned theories and other 
findings of scholars to enhance the students’ higher-order 
thinking skills and cooperative learning using Web 2.0 tools 
in their learning. Figure 2 presents the research conceptual 
framework that includes three main phases, namely, input 
that involves the independent variables in terms of reflective 
thinking, knowledge sharing, Web 2.0 interaction, and 
flexibility; process that involves the characteristics of the 
students and instructors; and output that involves the 
dependent variables in terms of higher-order thinking skills 
and cooperative learning. 

3. Method 
This study examined the perceptions of Saudi university 

students regarding the effect of Web 2.0 on the development 
of their higher-order thinking skills and group collaborative 
activities. It focused on reflective thinking, individual 
interaction, knowledge sharing, and flexibility as part of 
cognitive constructivism beliefs. Thus, quantitative method 
was used in collecting the data. The quantitative method 
involved the use of questionnaire. 

3.1. Sample and Procedure 

241 structured questionnaires were randomly distributed 
to the respondents who are studying at the King Saud 
University. The researcher contacted seven classes in the 
Teacher’s College, King Saud University in Saudi Arabia. 
Each class consisted of 40–60 students. The researcher 
informed the instructor of the classes about the nature of the 
study and their role in facilitating the researcher’s work by 
explaining and ensuring student participation. An email was 
sent to the instructors to inform them about the researcher’s 
visit. The researcher provided the students with a 15-minute 
explanation of the purpose of the study regarding the use of 
Web 2.0 tools available on the official Learning 
Management System (LMS) used in the university. 
Moreover, the students’ emails were obtained so that the 
questionnaires could be sent to them. Before the semester 
ended, the researcher distributed the questionnaire to the 
students by email in case some preferred to spend a longer 
time answering the questions. The researcher gave the 
students one hour to respond to the questionnaire. Finally, 
the students’ logs activities on the Web 2.0 tools in the LMS 
were recorded to ensure their active participation. 

3.2. Instrument 

The questionnaire was screened in a pretest, which was 
administered in King Saud University, to check the structure 
of the questions and understanding of the target respondents. 
Changes were made to the original questionnaire based on 

the comments and suggestions of the researcher. 

Table 1.  Instrument items 

Name No. of 
questions Reference 

Reflective thinking 16 Adapted from Kember, et al. 
[24] 

Knowledge sharing 8 Adapted from [25, 26] 

Web 2.0 interaction 8 Adapted from Arbaugh [27] 

Web 2.0 flexibility 8 Adapted from Arbaugh [27] 

Instructor characteristics 13 Adapted from Volery and 
Lord [18] 

Student characteristics 22 Adapted from [28, 29] 

Cooperative learning 11 Adapted from Neo, et al. [30] 

Higher-order thinking 6 Modified from Lin and Tsai 
[31] 

4. Results 
The researcher performed multiple regression analysis by 

examining reflective thinking (in terms of self-learning, 
knowledge construction, and exploratory learning), 
knowledge sharing, interactivity (in terms of interactive 
support and interactive learning), flexibility, students’ 
characteristics (in terms of willingness to learn, perceived 
system suitability, and overall feeling), instructor’s 
characteristics (in terms of instructor support and instructor 
participation), cooperative learning (in terms of learning 
development and learning approach), and higher-order 
thinking. 

What are the effects of reflective thinking, knowledge 
sharing, interaction, and flexibility in using Web 2.0 tools 
on students’ characteristics? 
On the basis of the factor analysis results, the first 

dependent variable (i.e., the students’ characteristics) 
consisted of three factors, namely, overall feeling, 
willingness to learn, and perceived system suitability. In the 
factor analysis for reflective thinking, three factors emerged, 
namely, self-learning, knowledge construction, and 
exploratory learning. The factor analysis for knowledge 
sharing resulted in only one factor. Factor analysis was also 
conducted to identify the factors that affected interaction. 
Two factors emerged in this analysis, namely, interactive 
support and interactive learning. For system flexibility 
variable, only one factor was identified in the factor analysis. 
The results shown in Table 2 indicated that reflective 
thinking in terms of self-learning, knowledge construction, 
and exploratory learning had a significant effect on students’ 
learning with Web 2.0. Students’ characteristics emerged in 
three sub-factors, i.e., overall feeling, willingness to learn 
and perceived systems suitability. 
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Table 2.  Regression results for the effects of reflective thinking, 
knowledge sharing, interactivity, and flexibility on students’ overall feeling, 
willingness to learn and perceived system suitability 

Model 
Overall feeling Willingness to 

learn 

Perceived 
System 

suitability 

t Sig. t Sig. t Sig. 

Self-learning 2.916 .004 .556 .579 1.769 .078 

Knowledge 
construction 1.981 .049 2.473 .014 .461 .645 

Exploratory 
learning 2.274 .024 2.340 .020 2.522 .012 

Knowledge 
sharing 3.843 .000 4.695 .000 3.643 .000 

Interactive 
support 3.234 .001 5.146 .000 .594 .553 

Interactive 
learning 2.532 .012 2.884 .004 3.022 .003 

Flexibility 1.484 .139 2.185 .030 2.638 .009 

What are the effects of reflective thinking, knowledge 
sharing, interaction, and flexibility in using Web 2.0 tools 
on instructor’s characteristics? 
The results in Table 3 from the students’ viewpoint on 

instructor’s teaching practice yield two factors, namely, 
instructor support and instructor participation. The students’ 
perceptions of instructors’ practices in the classroom, 
particularly instructor support of students’ learning in LMS, 
show positive effects only on self-learning and exploratory 
learning. Instructor support is limited to answering questions 
related to certain learning tasks and providing instructional 
tasks to improve their monitoring. 

Table 3.  Regression results for the effects of reflective thinking, 
knowledge sharing, interactivity, and flexibility on instructor support and 
participation 

Model 
Support Participation 

t Sig. t Sig. 

Self-learning 2.117 .035 1.278 .203 

Knowledge construction 1.687 .093 4.315 .000 

Exploratory learning 2.464 .015 2.067 .040 

Knowledge sharing 3.185 .002 2.437 .016 

Interactive support 1.909 .058 .103 .918 

Interactive learning 3.813 .000 2.341 .020 

Flexibility 3.421 .001 2.433 .016 

What are the effects of students and instructors 
characteristics in using Web 2.0 tools on their cooperative 
learning? 

As shown in Table 4, it can be concluded that students’ 
overall feeling, willingness to learn, and perceived system 
suitability of LMS positively influence their learning 
development. In addition, the results reveal that students’ 
perception of instructor support has a positive effect on their 
learning development and learning approach in LMS. 
Engaging students in LMS could also help teachers monitor 
students’ learning and provide the necessary feedback to the 
students when necessary. 

Table 4.  Regression results for the effects of students’ characteristics on 
learning development, learning approach 

Model 
learning development learning approach 

t Sig. t Sig. 

Overall feeling 2.462 .015  .002 

Willingness to learn 2.602 .010 .961 .338 

Perceived system 
suitability 2.523 .012 1.408 .161 

Instructor support 3.878 .000 3.467 .001 

Instructor 
participation 1.621 .107 .449 .654 

What are the effects of students and instructors 
characteristics in using Web 2.0 tools on their higher 
order thinking? 
The obtained results in this study demonstrate that 

students’ characteristics in terms of overall feeling about 
LMS and perceived system suitability are the key factors in 
developing students’ higher-order thinking (Table 5). 
However, the results also indicate that students’ willingness 
to learn in LMS has no effect on the development of 
higher-order thinking. As for instructors’ characteristics in 
terms of their support and participation to enrich the 
development of students higher order thinking, the result 
showed a significant effect. This is confronted by the fact 
that Web2.0 provides an engaging, collaborative 
environment where instructors can help students build 
knowledge and engage in critical thinking. 

Table 5.  Regression results for the effects of students and instructors 
characteristics on higher-order thinking 

Model 
Higher order 

t Sig. 

Overall feeling 3.016 .003 

Willingness to learn 1.533 .127 

Perceived system suitability 2.310 .022 

Instructor support 2.525 .012 

Instructor participation 3.125 .002 

 

 



34 Fahad Mohammed Alblehai et al.:  Web 2.0 Tools and the Development of Cooperative  
Learning and Higher Order Thinking in the Saudi Higher Education Institutions 

 

Figure 3.  Finalized model 

5. Discussion and Conclusions 
Previous studies, such as the work of Giancarlo and 

Facione [32], acknowledge that reflective thinking is related 
to the cognitive skills of an individual and can be enriched 
with the use of more comprehensive tools. With this concept 
in mind, students at King Saud University claim that the use 
of most Web 2.0 tools promotes their knowledge through the 
development of a characterological component. Such 
characterological component is often referred to as 
disposition, which describes a person’s inclination to use 
critical thinking when faced with problems to solve, ideas to 
evaluate, or decisions to make. In addition, the results 
obtained in this study concur with those of some previous 
studies, such as that of Bullen [33], who showed how online 
learning can offer learners opportunities to share and retrieve 
information in a certain context. In addition, the researcher 
also found that knowledge sharing affect perceived system 
suitability. This can be reasoned to that Web 2.0 tools helped 
students to share their knowledge that resulted in building 
opportunities for its members to share their experiences 
along with the integration and collection of shared 
knowledge into their learning needs. This in return has 
driven the students to perceive Web2.0 tools to be suitable. 

Masud and Huang [34] acknowledged that providing 
personalized learning functionalities, such as e-annotation 
and bookmarks, content searching, and learning process 
tracking, could reinforce student learning and willingness to 
use such system functionalities in the future. According to 
Hart [35], the flexibility of an online course is very attractive 
to students attempting to balance work and use of online 
tools. Some studies also assume that teachers may fail to 
establish necessary channels to help students construct 
effective knowledge based on their teaching and their actual 
practices [36, 37]. The findings of the present study concur 
with those of other previous studies, such as that of Collin,  
et al. [38], who stated that reflective thinking from certain 
practices has the potential to promote instructors’ 
willingness to support learning practices. This is important in 
that unlike several previous studies that treat teachers’ 
support and participation in online learning environment as 
one holistic activity, this study discovers that they are 
governed by the motivation of factors belongs to students’ 
reflective thinking, knowledge sharing, system interactivity, 
and system flexibility. These findings carry a serious 
message to the decision makers in King Saud University to 
consider more efforts to advance the utilization of interactive 
learning approaches and materials necessary to develop 
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students and instructors characteristics. 
Furthermore, the students’ overall feeling and perceived 

system suitability are the major drivers of the learning 
approach development of students. Thus, engaging students 
in cooperative learning activities can significantly impact 
their overall feeling about ELM. Such aspect was 
highlighted by AbuSeileek [39] that blinding students’ 
identities may be helpful in developing students’ learning 
approach in computer-based environments by enabling them 
to effectively use the available tools to create a cooperative 
group work in an online context. 

The findings of Bhuasiri, et al. [40] are aligned with those 
of the present study on the potential effects of instructor’s 
characteristics in terms of providing support on students 
learning performance. The results also extend the view of 
Razon, et al. [41] on how instructor- related factors (such as 
support, involvement, and interaction) can improve students’ 
achievement when using e-learning. However, the students’ 
perception of instructor’s participation has no effect on their 
learning development and learning approach. 

Akyol and Garrison [42] explored the conditions under 
which deep learning emerges in an online collaborative 
environment, where improved levels of critical thinking and 
learning are dependent on the perception of learners to learn 
and interact with the activity. This result is supported by 
some scholars, such as Yang [43], who demonstrated how 
blended learning can improve teacher scaffolding and 
orchestration and facilitate the provision of learning aids, as 
well as how collaboration can empower vocational learners 
with improved higher-order thinking and advanced academic 
achievement. The results of the current study indicate that 
students in King Saud University found that ELM can 
provide the context for teachers to support and participate in 
active learning activities. In the study of Wenglinsky [44], 
the effects of classroom practices coupled with other teacher 
characteristics are comparable to those of student 
background in terms of degree, suggesting that teachers can 
contribute as much to student learning as the students 
themselves. 

Yang and Wu [45] revealed how students developed their 
own learning strategies to support their learning through 
online activities. The findings of this study supported those 
of Khan and Masood [46], who found that cooperative 
learning strategies using multimedia affected students’ 
higher-order thinking. 

After all, Web2.0 tools has the potential to play a key role 
in the development of higher order thinking in King Saud 
University as it is based on asynchronous dialogue and 
multimedia based interaction that allows reflection and 
composition of thoughtful responses. Dialogue use are 
fundamental to higher order cognition, and the processes of 
articulation and sharing of ideas assist conceptualization. To 
ensure that Web2.0 tools are supportive of higher order 
thinking skills, the learning environment must be designed to 
so that it provides rooms for knowledge sharing, reflective 
thinking, interactivity, and flexibility. With this in mind, the 

present study investigated how current utilization of Web2.0 
tools impact students’ reflective thinking, knowledge sharing, 
interactivity, and flexibility on their characteristics and how 
it drives the development of their cooperative learning and 
higher order thinking skills. 
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