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Abstract

This report investigates the role of online learning in fostering critical thinking (CT) and enhancing creativity among students.
1t starts by defining CT and examining educational programs designed to develop this essential skill. The research is based
on three key theoretical frameworks: affordance theory, socio-cultural theory, and transactional distance theory, providing a
multidimensional perspective on how CT can be cultivated. Additionally, the potential of blogs as digital tools to boost critical
thinking is briefly examined. The findings emphasize the important role of technology in promoting critical thinking skills,
highlighting its transformative potential in the modern context of education.
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1. Introduction

Information Communications Technology (ICT) has an ever-
increasing role in pedagogy, as part of wider social change
and development [1]. The intended purpose of technological
development within educational settings is to enhance the quality
of learning experience and promote interactivity in the learning
process [2]. Specifically, technological innovation should promote
student engagement with the subject matter under study and
facilitate important cognitive skills such as critical-thinking (CT)
and problem-solving. CT is widely regarded as an essential skill
for academic success [3]. However, there is a paucity of research
on the effectiveness of information technology for promoting CT
in higher education [2,4,5]. Many studies of CT and online learning
are focusing on school-level education which may lack validity
with older students. Moreover, most of the studies in this field are
poor quality [6]. One systematic review of the research evidence
drawn from 12 individual studies has suggested that technology
can be helpful in promoting CT and creativity. The two highest
quality studies indicated that computer-based concept mapping
with automated scoring can generate an account of student CT and
creative thinking about complex relationships. Furthermore, the
use of ICT can be helpful to teachers as it enables the storage and
recording of student understanding of set topics. It changes the
way that assessment/ feedback is given so that teachers can focus
on new ways of supporting learning by students. Computerised
feedback is also established as improving student performance at
another time using the same test material [7]. While promising,
these results must be approached with caution since they are drawn

from a small pool of studies of varying degrees of methodological
quality. In general, CT skills would appear to develop through a
process of collaborative learning. This is an educational approach
characterised by students working in groups towards a common
outcome. Once students are engaged in collaborative thinking, their
thoughts and ideas can be shared through online communication
[8]. However, there can be no automatic assumption that technology
promotes CT. Indeed, Harlin & Deakin Crick highlight that there
is a complex relationship with variable outcomes according
to many factors including the gender of the student, the type of
technology used and the topic under study. They have concluded
that collaborative learning using ICT does not necessarily enhance
problem-solving and CT in all cases.

2. What Does Critical Thinking Mean?

Critical thinking is a complex term, with no universal consensus
on meaning. However, Hudgins and Edelman (1986, p. 333, have
defined critical thinking as “The disposition to provide evidence in
support of one's conclusions and to request evidence from others
before accepting their conclusions” [9]. Moreover, according
to Scriven and Paul Critical thinking (CT) “is the intellectually
disciplined process of actively and skill-fully conceptualizing,
applying, analysing, synthesizing, and/or evaluating information
gathered from, or generated by, observation, experience, reflection,
reasoning, or communication, as a guide to belief and action ",
CT is a process of asking the ‘right questions’. It starts with the
development or identification of an argument, before moving
towards evaluation [10,11].
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This requires three steps of asking questions which are centred
on knowledge-gathering on the topic, followed by answering the
questions by focusing on their impact on stated inferences. The final
step required is the deployment of critical questions to further refine
understanding and critically appraise the information available.
Elaborating further in relation to online learning, define CT as
“the process of analysis, evaluation, inference, and interpretation
of resources and activities (gathered via online experiences with
course material) [12]". Finally, Lipman has characterised it as
“skillful, responsible thinking that facilitates good judgments
because it (1) relies upon criteria, (2) is self-correcting, and (3) is
sensitive to context” claims that Lipman’s definition is important
because it combines the concepts of evaluative standards, skills
required and subjective judgements into a holistic understanding
of CT. From these different viewpoints, CT can be regarded as
a mode of thinking where individual students take responsibility
for their own learning journey by thinking about the information
provided and imposing their own intellectual skills on the resources
to make reasoned choices and informed decisions.

3. Can We Teach Critical Thinking?

There has been a long-standing interest in the best teaching methods
for promoting CT amongst students. For some, teaching ‘thinking’
is not possible as it ends in ‘muddle and tears’ [13]. Indeed, situated
cognition theory proposes that there are truly no general critical
thinking skills, and therefore classroom CT teaching is a fruitless
endeavour [14]. However, others believe that teaching CT skills is
an essential part of the educational process, particularly at higher
education level (Stassen, Herrington & Henderson, 2011). One
method of achieving this is through cooperative talk [13]. Critical
thinking is an essential skill in an information-age which should be
actively promoted and advocated within education so that learners
are able to see the ‘bigger picture holistically’.

4. Evidence Supporting Critical Thinking Teaching

4.1 Thinking Together Approach

The thinking together approach was developed in the UK [15].
This approach adopts the belief that cooperative thinking skills
should be explicitly taught, and a vital aim behind this is to
empower teachers and pupils to conceive talk as ‘thinking aloud
with others’ [16]. This approach encourages exploratory talk
in primary schools. The Thinking Together approach implies
significant support to a kind of “exploratory talk” that is very
effective for teaching thinking and learning. Relevant information
is shared between class participants; the group seeks agreement
through discussion and negotiation. Alternative views are aired
and all members are encouraged to contribute their views [15].
claims that the social-linguistic process is pivotal to improving
collective and individual learning outcomes. Exploratory talk
occurs when people engage critically with others’ thoughts and
suggestions [17].

The Thinking Together researchers and teachers have shown that
the elements of active talk are that every participant is inspired
to contribute; every participant should attend carefully; different
views and opinions are considered; knowledge can be shared;

reasoning are encouraged; challenges are greeted; before making
decisions, alternatives need to be taken into account; all participants
should reach an agreement through their talk; it is conceivable
that participants can alter their mind; everyone need to know that
discussion is a method of learning [ 16]. The programme of thinking
together is based on a collective and social constructivism vision
of education and learning [15]. Despite the apparent benefits of
encouraging learning through discussion, there is little opportunity
to engage in open questioning, collaborative talk and debate in
British classrooms. One explanation is that teachers may not feel
confident to allow such freedoms in their classrooms, while being
under pressure to meet the requirements of the set curriculum [18].

4.2 Philosophy for Children Programme (P4C)

In the 1970s, philosopher Matthew Lipman developed the P4C
approach and, nowadays, it is globally used in classrooms in 16
languages. P4C confirms that reasoning stems from discussion
and communication. When all dialogue members share different
thoughts then diverse perspectives must be taken into account.
Many participants consider that what can be seen clearly to them
will not necessarily be clear to individuals who have different
views. Therefore, the ability to working together and the flexibility
of accepting others’ ideas are increasing among students. The
‘P4C’ programme uses decisive written stories with open-ended
puzzles to stimulate discussion. Children ask questions centred
around the role of the teacher that demand good thinking about
these questions (usually by modelling and showing) [19,20].
Lipman’s philosophical approach is to train children how they can
be good thinkers, think for themselves and produce optimal and
knowledgeable choices [21].

This approach is delivered to children from age 6-16, and aims
to enhance child-centred reasoning and judgement skills by
promoting thinking. Lipman argues that these skills are very
important for both critical and creative thinking that are gained
in the setting of language. A critical review of controlled studies
assessing P4C generated a statistically significant result in favour
of the intervention, drawn from different countries with different
pupil demographics. However, there is some reservation about the
external validity of the studies included in the review. Positive
outcomes recorded in classrooms where P4C is already routinely
used may not reflect the success of the method in typical educational
settings [21]. Using Vygotsky theory provides an important
platform for exploring how children can acquire CT skills through
shared talking and problem-solving. Indeed, states that Vygotsky
considers that conversation is essential skill and also for engaging
with others in dialogic space. It can help people to connect and
communicate with others in a productive way. In addition, child
discussion and talk can help solve different problems and think
about different solutions. What is most important in Vygotsky’s
belief is the notion that children watch dialogue, talk and act in
ways that can guide them to make wisdom of situations [22].

5. Can technology Enhance Teaching Critical Thinking?
The technological advancement has given rise to a ‘digital
age’ characterised by the rapid availability of information and
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potential for interaction between individuals as they move
towards knowledge acquisition [23]. Many of the features of
new technologies lend themselves to the teaching of critical and
creative thinking, such as wiki and blogs. Learners are increasingly
technology-skilled ‘digitally native’ users who use hardware and
software tools in their everyday lives [24]. However, the challenge
rests with educators to incorporate the needs and interests of
modern-day learners into an educational system that was designed
and developed before technology had such a social impact.

6. What Is the Role of ICT in Teaching Critical Thinking
Skills?

ICT can play several key roles in educating individuals’ thinking
skills. Firstly, it functions as a teaching machine supplying the
‘mind tools’ and the instrument for exploring knowledge and
communicating [25]. explains that ‘Mindtools’ are cognitive
computer software that allows learners to gather, represent and
communicate or express knowledge while using critical thinking
skills[26]. ICT canbe anintellectual partner to the learner so they can
articulate what they know, reflect, negotiate and construct meaning.
It can support intentional, mindful thinking through interaction
[27]. The social negotiation processes that are central to critical
thinking can be supported by various types of synchronous and
asynchronous computer-supported software environments. Online
communications contain live conversations, such as chat-rooms,
and videoconferencing, whereas asynchronous discussions can
occur through electronic mail, computer conferences and bulletin
boards. In both types, it has to be assumed that students are able
to use the technology in order to make a meaningful contribution,
as well as the necessary language skills to communicate [28].
Learners can join online in a number of collaborative activities
where critical thinking can be performed. Connecting online,
learners need to understand the aim of these activities and own the
required social skills to ask the correct questions, listen carefully
to each other, share work and take turns, support each other to
enhance the learning process, respect each other’s ideas, construct
each other’s ideas, and think in new ways [10].

7. Designing the Online Learning Environment

Research evidence suggests that it cannot be assumed that online
technologies will always create critical thinking and collaborative
learning amongst students [7]. Therefore close attention is required
to the design features that optimise learning outcomes. This is
especially important in the era of distance learning education,
which is often delivered online. Technology could positively or
negatively contribute to the construction of community learning
environments [29]. As a sequence, a principal purpose of distance
learning is establishing learning communities where participants
have the feeling that they are in a connection and assistance to
each other so that they can build on each other’s efforts and ideas
to learn [30]. Rovai argues that motivating factors can be barriers
or keys to success to participating in online learning courses.

Some learners may have motivation produced by their personal
interest and enjoyment at the beginning of the course and this is
what we call intrinsic motivation, others may not. Thus, the teacher

has to offer the missing motivation (extrinsic) tempted by external
factors for learners to participate in designing online discussions to
provide discussion forums for socio-emotional discussions. This
type of involvement can foster a strong feel of community within
the virtual classes. To create a community of online learning there
are three phases that should be taken. Firstly, learners should
become familiar. Secondly, learners, before starting to interact
with the online course subject matter, they must start to discover
other knowledge about themselves and their classmates through
extended interactions. Finally, they start helping each other and
extending their relationship outside the programme requirements
[31].

By creating virtual communities, academically-able students can
mix with less-able learners, and educators can also contribute [32].
The effectiveness of the virtual learning community is determined
by the willingness and ability of members to share ideas and reflect
on the learning process together as a group. This works best when
learners know each other, engage in online discussion about their
projects and support each other [33]. This can be facilitated by
the availability of the appropriate technological tools such as
journals, user-response to discussions, emailing, creating digital
presentations and collaborating [33]. These, along with other tools
such as blogs and wiki’s, provide an opportunity for reflection on
learning, making connections and constructing knowledge and
understanding. Thus, “collaboration leads to shared knowledge
and higher critical thinking skills” [29].

For, online learning should involve higher-order thinking skills
[34]. These are required to discriminate between information
sources found online, by validating, cross-referencing and
prioritising. Through working in collaborative groups, the benefits
include increased learner motivation, opportunities to develop
critical thinking/ problem-solving skills and engaging in a social
environment where individual’s are given the opportunity to share,
evaluate, challenge the views of others, as well as to construct new
knowledge together (Bruffee cited in [35]. New technology allows
for group discussions to take place which gives individual learners
the opportunity to immerse themselves in different points of view
before making reasoned decisions of their own [10].

One example of an online technology which is used for promoting
critical thinking is the blog. It can be used to reflect on traditional
educational experiences, such as a lecture, or as an extension on
the classroom dialogue. Thus, it can be a multi-purpose platform
that might be used for clarification about assignments, activities or
themes, as well as a source for educational learning if resources
are shared [36]. Some believe that blogs are a communication
channel which can be utilised in blended educational environment
flexibly, and to promote critical thinking [37]. Campbell mentions
that blogging has provided an opportunity for students to learn
collaboratively during a virtual learning environment. In this
way, students can share their knowledge, notions, opinions, and
views with others to reach agreement or disagreement and retain
information so learners can benefit from it in learning processes.
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8. What are the Relevant Theoretical Contributions to this
Field?

There are many theories on critical thinking that have been
developed and empirically tested. However, three are selected for
their relevance to the application of technology.

8.1 Affordance Theory

The concept ‘affordance’ was presented by to explain what
an environment is:‘...[as] something that refers to both the
environment and the animal in a way that no existing term
does [38]. It implies the complementarity of the animal and
the environment”. maintains that affordance developed to be
a very powerful perception in a wide range of various arenas
[39]. Recently, the term affordance has been used increasingly
in educational literature, particularly the literature that refers to
utilizing technology in virtual learning environment. The term
has progressively appeared especially in the context to connect
the characteristics of different technologies to their possible value
aspects in education methods .[40]The most powerful affordance
of technology for learning purposes is their capability to allow
learners to communicate and interact with others [41]. However,
it is necessary to determine which technologies are important to
learning outcomes and which promote learning through interaction.
Interaction can be viewed and measured in terms of the various
participants. In terms of distance learning education, this could be
student-student, student-teacher and student-context interaction
[42]. These interactions form the basis of a collaborative learning
community which is central to the online learning experience [43].
New technology has given rise to the possibility of communicating
and collaborating with others, while also permitting reflection and
critical debate over a long period of time [44].

8.2 Sociocultural Theory

Sociocultural theory is an emerging theory in psychology that
examines the contributions of society to individual learning and
development. In particular, it explores the interaction between
person-centred development and the cultural environment in
which they are immersed. One important part of social-culture
theory is the Zone Proximal Development (ZPD) concept (Kendra,
n.d.). ZPD theory emphasises the connection between a individual
student-centred knowledge and the knowledge that s/he acquires
within the social interaction with others [23]. Hodges maintains that
sociocultural analysis utilises this relation and retains it by saying
that learners gain new knowledge through social communication.
The particular emphasis is on the dialogue between learners who
engage in communication together as a means of collaborating
and negotiating the meaning and knowledge. Moreover, states
that collorative problem-solving is best understood with reference
to Vygotsky’s zone of proximal development (ZPD) [45]. This
asserts that students do not learn alone, and that people naturally
acquire knowledge collaboratively. Therefore, education providers
must go beyond information-provision for their students, and must
acknowledge that their students will learn best as a group actively
working together on projects, as well as interacting with their
educators [46]. An important goal of distance online education is to
create learning communities where members feel they have group

membership and can connect with their peers in collaborative
learning. Neham illustrates how a socio-cultural educational
environments can flourish in a synchronous web-based society of
students. She clarifies that the social domain can be realised within
the diverse forms of communication. Furthermore, cooperation and
effective interaction can occur between mediators and students.
These types of interactions are permitted by synchronous online
tools.

8.3 Transactional Distance Theory

The concept of transactional distance theory is one that focuses
on the gap in understanding and perceptions. This creates a
‘psychological distance’ between group participants who are
learning together. The transactional distance in an educational
course is related to three independent variables which are
structure, dialogue and learner autonomy. These interact to create
the transactional distance [47]. To elaborate further, explain that
dialogue is more than communication. It can be characterised
as a special form of communication that occurs within specific
educational contexts where there are learning targets or deadlines
[48]. It involves cooperation and understanding by the teacher, as
well as supportive solutions to students’ problems. Dialogue is about
quality of communication between all parties, rather than merely a
quantitative activity. Structure is defined as the educational goals
of the programme of learning, the teaching methods that are used
on the course, the assessment and appraisal methods, as well as the
extent to which personal learner needs are met by the course and
its design. The third element is autonomy which can be regarded as
the extent to which a learner can control the learning experience.
This relates to personal learner self-management in relation to
educational goals, method of teaching received, rate of progress or
course engagement and methods of assessment.

While transactional distance theory provides an interesting
framework for exploring new technology, it is not without its critics.
For it is not regarded as a valid theory because the relationships
between the variables described above are ambiguous, there
are no operational definitions provided for any of the variables
and the inverse relationship between dialogue and transactional
distance makes measurement and empirical testing of this model
problematic [49,50]. Research studies that examine the empirical
support for the theory are methodologically flawed and need to
be interpreted with caution. Collectively, these three studies have
provided some support for the existence of positive correlations
between the variables. They support Moore’s hypothesis that
transactional distance is a function of dialogue and structure.
However, they failed to address several important issues related
to Transactional Distance Theory. Firstly, they did not address
learner autonomy which was a critical element of Moore’s theory.
They also did not explore its impact on transactional distance.
Secondly, both they and the Saba and Shearer studies emphasised
dialogue as synchronous, in-class interaction (either face-to-
face or via teleconferencing). They did not consider the effects
of asynchronous communication (such as e-mail) as a means of
interaction. Thirdly, they have failed to explore how the variables
that exist in the educational setting might impact on dialogue,
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learner autonomy and transactional distance. They have also failed
to address how dialogue, structure and transactional distance
relates to student learning more generally [51-64]. Therefore, the
role of transactional distance theory in understanding how new
technology might facilitate critical thinking is not clear due to
limitations with the research evidence.

9. Conclusion

This report has explored the role of new technology, such as
blogs, in the development of critical thinking skills in students. It
has examined a number of definitions of critical thinking, before
exploring existing educational programmes such as P4C and
“Thinking Together’. Three theories have been discussed that have
relevance to this field. It is clear that technology has a potential
role in the development of critical thinking skills amongst
students. In the era of online distance education programs, it is
necessary to examine effective methods of motivating students to
work together in their problem-solving and knowledge acquisition.
One aspect of this process is to understand the new role of the
teacher in facilitating learning in a technological-age. Teaching
critical thinking requires teachers, students and the technologies to
interact together collaboratively to produce the desired outcomes.
Furthermore, classrooms, whether traditional or virtual, need to
emphasise characteristics that are associated with the development
of critical thinking. Thus, discussion, talk, time to reflect,
research and negotiate knowledge as a group are all important
components of learning. Teachers need to be equipped with the
‘new’ skills to enable their professional delivery of learning in an
ICT environment. This means that teacher training must include
sufficient awareness of new technology, as well as promote the
benefits of critical thinking amongst trainees’ (McGuinness, 1999).
Despite the flourishing of ICT in the educational environment,
there have been few studies that determine the effectiveness of
various technological aids such as blogs or wiki’s in promoting
critical thinking. Further research and theoretical analysis is
required before a conclusion can be made about the precise role of
specific ICT tools in critical thinking and collaborative knowledge-
production at school, further and higher education level.
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