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Abstract: The purposes of this research study were: 1) to develop the reasonable inquiry-based learning on
social cloud model (RIBL on Social Cloud Model) to enhance undergraduate students’ critical thinking, and
2) to evaluate the appropriateness of the RIBL on Social Cloud Model. The research methodology was
divided into two steps. The first step was to develop the RIBL on Social Cloud Model to enhance
undergraduate students’ critical thinking and the second step was to evaluate the appropriateness of the
RIBL on Social Cloud Model. The samples in this research study consisted of five purposive-selected experts
in instructional design, inquiry-based learning, social network, cloud computing and critical thinking. The
research instruments included the RIBL on Social Cloud Model to enhance undergraduate students’ critical
thinking and the appropriateness evaluation form. Data were analyzed using mean (X ) and standard
deviation (S.D.). The research findings were as follows: 1) the RIBL on Social Cloud Model to enhance
undergraduate students’ critical thinking consisted of four components: 1.1) analysis of crucial factors, 1.2)
preparation before learning, 1.3) reasonable inquiry-based learning on social cloud process, 1.4)
measurement and evaluation, and 2) overall, the samples perceived that the RIBL on Social Cloud Model
was highly appropriate and applicable to real practice.
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1. Introduction

Information and communication technology (ICT) has been envisioned to be an important force that will
drive Thai society towards a community of knowledge and intelligence, sustainable economic development,
and equality [1]. This idea was introduced into the National ICT Policy Framework 2011-2020: ICT 2020,
which later led to the development of the Framework Gor-3 under Strategy No.6 on the Development and
Application of ICT to Support Smart-Learning (also known as “Life-Long Learning”). The Framework
employs several strategies and measures to promote the creation and application of innovation and digital
media in order to enhance learning.

Partnership for 21st Century Skills has incorporated the vision on learning into the 21st Century Student
Outcomes and Support Systems, which aim to build learning and innovative skills that are essential to
working life [2]. One very important skill is critical thinking, which is also a tenet under Chapter Four of the
National Education Act, B.E. 2542. The provision includes education management guidelines, which
emphasizes skills practice, thinking processes, management systems, confrontation of problems within
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various situations, and the application of knowledge in order to prevent and solve problems. In addition, the
provision suggests that students are to learn from real-life experience and have hands-on actual practice
that requires them to critically think through the situation at hand. Students are also encouraged to read
and learn continuously [3].

Critical thinking is reasonable reflective thinking focused on deciding what to believe or do [4]. Therefore,
the growth of critical thinking skills is one of the main goals that every post-secondary institution should
achieve [5]. In order to lay down a definition, critical thinking is a form of advanced thinking skill that
requires the processing of principles and reasoning. Such a form of thinking is crucial for effective learning
and livelihood today. Critical thinking is a combination of three skills: analytical thinking, logic thinking and
reasoning, and fact-finding [6]. In order to achieve conclusive decision-making, critical thinking has a close
relationship with logical reasoning in the process of finding the best reasonable solution based on available
information and evidence [7]. Development of critical thinking may arise in the problem-solving process
that is carried on in difficult situations or problematic circumstances, which are too complex to resolve in a
short period of time, but that may be settled through the processing of relevant information, knowledge and
opinion as a basis of further analysis, review and evaluation in various dimensions in order to reach
thorough and reasonable outcome[8]. The requirement that students participate in an activity and
experience directly from it, perhaps through the use of tangible instructional media, will stimulate students
to think critically. In addition, group learning and participation is a great way to help students express their
idea to other members within the group. This is useful in terms of encouraging students to push forward
their idea, allowing them to realize its benefits and flaws, and finally making them more cautious in their
systematic thinking [9].

An inquiry-based learning process is a learning model that focuses on the development and confrontation
of problems or actual situations by adopting critical thinking as a means to review problems, and explore
and figure out the cause of the problems [10]. Students that adopt inquiry-based learning tend to develop
the ability to think critically better than students in the general education management system [11]. The
BSCS 5E Instructional Model is an example of inquiry-based learning which comprises five learning phases:
1) engagement, 2) exploration, 3) explanation, 4) elaboration, and 5) evaluation [12].

ICT and social network have recently become very effective tools that help improve teaching methods and
supports critical thinking skill [5]. Education management in Thailand has been quite responsive to social
and technological change by far. Social network has been used and applied to teaching. Teachers and
students may share knowledge on social network [13]. By definition, social network is a site or service that
allows people to connect with each other, to inform others about events and activities. Users may share
news, photos, videos and other items of interest. It is a new way of communication and information sharing
that has become very popular, especially among younger generations [14].

Another internet-based learning tool is cloud computing. It contributes to the growing number of useful
services that are now available on the internet and provides a wide range of services useful to students and
teachers, such as direct access to different academic resources, research applications and higher education
tools. Cloud computing also enables users to conveniently access a network of resources such as servers,
storage applications and services [15]. Cloud computing can help educational institutions overcome
challenges in the form of cost reduction, enabling quick and effective communication, security and privacy
and ensuring flexibility and accessibility[16].

From the context above, it is found that undergraduate students’ critical thinking abilities could be
enhanced by using the reasonable inquiry-based learning on social cloud. This research papers introduces
the development of the reasonable inquiry-based learning on social cloud model (RIBL on Social Cloud
Model) to enhance undergraduate students’ critical thinking in the actual teaching setting.
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In this study, social cloud is a social network that was developed using cloud computing service (PaaS). It
allows users to connect, interact, communicate, share opinions, share data and share experience to each
other.

2. Purpose of the Study

1) To develop the reasonable inquiry-based learning on social cloud model (RIBL on Social Cloud Model)
in order to enhance undergraduate students’ critical thinking.

2) To evaluate the appropriateness of the RIBL on Social Cloud Model to enhance undergraduate
students’ critical thinking.

3. Method
3.1. Scope of the Study

The population in this research study consisted of experts in instructional design, inquiry-based learning,
social network, cloud computing and critical thinking.

The sample comprised five experts in instructional design, inquiry-based learning, social network, cloud
computing, and critical thinking. This sample held a doctoral degree and at least three years of experience
in related fields. A purposive selection method was used.

3.2. Variables of the Research

The independent variable was the RIBL on Social Cloud Model to enhance undergraduate students’
critical thinking and the dependent variable was the results of the learning model appropriateness
evaluation.

3.3. Research Methodology

1) The aim was to develop the RIBL on Social Cloud Model to enhance undergraduate students’ critical
thinking.
Relevant articles and research papers were analyzed and synthesized.
Five experts were interviewed to gather and analyze data about learning activities. These experts
were asked to provide data on students’ ICT literacy for learning, learning styles and cognitive
styles.
Research instruments were designed as follows: 1) the RIBL on Social Cloud Model to enhance
undergraduate students’ critical thinking and, 2) the appropriateness evaluation form.
The learning model was verified and the five purposive-selected experts filled in the
appropriateness evaluation form.
2) The aim was to evaluate the appropriateness of the RIBL on Social Cloud Model to enhance
undergraduate students’ critical thinking.
The learning model was evaluated by the five purposive-selected experts.
The learning model was modified based on the advice of the experts.
The learning model was demonstrated using diagrams and a written essay.
The results of the appropriateness evaluation were analyzed using mean (X ) and standard
deviation (S.D.). Five criteria for evaluation were considered using Likert scales anchored with the
terms highest, high, moderate, low and lowest.

4. Results

1) Reasonable inquiry-based learning on social cloud model (RIBL on Social Cloud Model) to enhance
undergraduate students’ critical thinking is illustrated in Fig. 1.
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Reasonable Inquiry-Based Learning on Social Cloud Model (RIBL on Social Cloud Model)
to Enhance Undergraduate Students’ Critical Thinking

1) Analysis of crucial factors

1.1) Analysis subject-by-subject and content-by-content A

1.2) Analysis readiness of students

1.3) Analysis of the readiness of instructors

1.4) Analysis of the factors that support learning

2) Preparation before learning

2.1) Provide orientation to students

2.2) Register students on the RIBL on Social Cloud System

2.3) Measure pre-learning achievement

2.4) Measure critical thinking abilities prior to teaching

3) RIBL on Social Cloud Process to enhance undergraduate students’ |

critical thinking

3.1) Preparation step < Feedback
3.1.1) Building the learning environment
3.1.2) Build positive relationship with students A

3.1.3) Examine students’ prior knowledge
3.2) Reasonable inquiry-based learning step ~€¢———]
3.2.1) Engagement
3.2.2) Exploration
3.2.3) Explanation
3.2.4) Elaboration
3.2.5) Evaluation
3.3) Reflective Step
3.3.1) Students and instructor engage in a discussion that reflects
issues arising from the current teaching, which may be adopted as a A
guideline for future improvement.

4.1) Measure and evaluate learning achievement after teaching
4.2) Measure and evaluate critical thinking abilities after teaching

Reflective
issues

Students’ opinion

4) Measurement and evaluation

4.3) Use a survey or questionnaire to examine students’ opinions
after learning in the RIBL on Social Cloud System

Fig. 1. RIBL on social cloud model to enhance undergraduate students’ critical thinking.

The RIBL on Social Cloud Model that aims at enhancing undergraduate students’ critical thinking
comprises four components as follows:

4.1. Analysis of Crucial Factors

Analysis subject-by-subject and content-by-content in order to establish goals, the design learning
management plan, design practical activities, establish criteria for measurement and evaluation,
prepare learning tools and supporting instruments.

Analysis readiness of students’ knowledge and ability to use ICT to search for information via the
internet and to create citations, knowledge upon the quality of information based on its accuracy,
being up-to-date, capability to serve the need, completeness, verifiability [17], and the ability to
use word processing, spreadsheets, presentation software, and cloud computing.

Analysis of the readiness of instructors regarding knowledge and understanding in reasonable
inquiry-based learning process and student-centered learning, which requires that the instructor
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acts as a facilitator who provides suggestions or recommendations on the learning topic to
students, and the ability to use cloud computing.

Analysis of the factors that support learning such as a suitable learning environment in a room
where group activities can be pursued, and hardware, software and internet availability. These are
fundamental factors that strengthen learning through reasonable inquiry-based learning systems
on social cloud.

4.2. Preparation Before Learning

Provide orientation to students that would give them information about the courses to be taught,
the content of the courses, the course outline, learning objectives, learning methods, learning
activities and the criteria of measurement and evaluation.
Register students on the reasonable inquiry-based learning on social cloud system and begin
practical exercises.
Measure pre-learning achievement by using multiple-choice questions and inform students
regarding the result.
Measure critical thinking abilities prior to teaching by using multiple-choice questions that
evaluate critical thinking abilities, which are newly designed according to seven criteria on critical
thinking abilities [18] as follows:

a) Be able to accurately establish ultimate goals for the thinking process.

b) Be able to capture issues in the thinking process.

c) Be able to process information including facts and opinions on the issues, either in depth,

horizontally or vertically.

d) Be able to analyze and select information to support the thinking process.

e) Be able to evaluate the quality of information.

f) Be able to apply reasoning in the process of analyzing information and introducing reasonable

answers/options.
g) Beable to choose the options and/or provide opinions regarding the issue at hand.
Students are to be informed of the measurement and evaluation results.

4.3. Reasonable Inquiry-Based Learning on Social Cloud Process to Enhance
Undergraduate Students’ Critical Thinking
The RIBL on Social Cloud Process comprises three main steps as follows:
Preparation step

a) Building the learning environment

Role:

Instructor creates a learning environment with tranquility, order and simplicity.

Instructor allows students to gain hands-on experience and learn directly from actual situations.

Students switch to a different learning group every week.

Expected goal:

Students stay focused and are ready to learn.

Students gain hands-on experience and are involved in their learning by thinking and doing
simultaneously.

Students are able to adjust to the teamwork environment.

b) Build positive relationship with students

Role:

Instructor acts as a facilitator in the learning process. Instructor should be of a good character, reflective
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of good personality, moral, knowledgeable, fair and kind.

Expected goal:

Students trust the instructor and are willing to open up to the instructor.

Instructor is capable of assisting students in problematic situations.

c) Examine students’ prior knowledge

Role:

Instructor explains the learning activities plan for the week.

Students take a pre-test in order to assess their prior knowledge.

Instructor sets out teaching plans that suits students’ prior knowledge.

Software modules on social cloud:

Module introducing learning activities plan.

Module pre-testing.

Expected goal:

Students are informed about the learning activities plan.

Students are driven to self-improve after receiving the result of their pre-test.

Instructor has information regarding students’ background knowledge and is able to plan his/her
teaching accordingly.

Reasonable inquiry-based learning step

a) Engagement

Role:

Instructor introduces problems, issues, and case studies relevant to the lesson in order to encourage
engagement.

Instructor, together with the students, establishes problems or issues for the respective teaching.

Software modules on social cloud:

Module discussion board.

Expected goal:

Students pay attention to the problems, issues, or case studies introduced by the instructor.

Students have critical thinking abilities (1), (2), (3), (5) [18].

b) Exploration (by using group investigation: GI technique)

Role:

Instructor divides students into groups (3-5 members in each group) as he/she sees appropriate. The
members of each group may have different background knowledge, based on the result of their pre-test.

Students split roles and responsibilities among group members by emphasizing the role and
responsibilities that may actually be exercised such as the leader, information compiler, and presenter.

Instructor recommends sources of information that may be used to solve the problems or issues of
interest. Students discuss the information they find within their group or between groups.

Students discuss in order to digest information regarding the problems and issues spotted and try to
establish possible common hypotheses.

Students try to prove the established hypotheses by employing various methods such as information
searching, learning by doing, field experimentation, and mock practice.

Students record information found in an orderly manner by clearly citing the sources.

Students bring the outcome to discussion in order to test the hypotheses.

Software modules on social cloud:

Module managing of students.

Module discussion board.
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Module recording information and sources.

Module chat room.

Expected goal:

Students are able to adjust themselves to the group work setting.

Students are responsible for the work/task assigned to them.

Students are able to search information from the sources introduced by the instructor.

Students have critical thinking abilities (2), (3), (4), (5), (6) [18].

c) Explanation

Role:

Students analyze the information that they record, and prepare information in an appropriate form such
as tables, graphs, diagrams, etc.

Students build their own body of knowledge through explanation of their ideas, citation of information
sources, as well as showing evidence, and demonstrate whether the result of the practice is consistent with
the established hypotheses.

Students present the result of their practical finding to the instructor and their group members.

Instructor poses questions to encourage students to establish tendency and relationship of information
available.

Instructor poses leading questions that induce students to find the conclusion of their practice and
discuss this conclusion with relevant reasoning. This encourages students to review the consistency
between the result of their practice and the hypotheses.

Instructor and students discuss, exchange ideas and provide feedback on the explanation of each group in
order to clarify the learning.

Students link their prior knowledge to the new knowledge and are able to explain their answers by
applying prior knowledge.

Software modules on social cloud:

Module recording of information and sources.

Module building of a new body of knowledge.

Module presenting of the result of practice finding.

Module discussion board.

Module chat room.

Expected goal:

Students have critical thinking abilities (3), (4), (5), (6), (7) [18].

d) Elaboration

Role:

Instructor arranges activities or unprecedented situations where students may apply their new
knowledge.

Students elaborate on their new knowledge by discussing and expressing additional ideas regarding the
new knowledge for clarity.

Students present the link between their prior knowledge and the new knowledge by using various
methods such as models or diagrams.

Instructor encourages students to do further research on their issue of interest.

Students present information and methods used to derived information.

Software modules on social cloud:

Module discussion board.

Module recording of information and sources.
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Module building of new body of knowledge.

Module introducing the link between prior knowledge and new knowledge.

Module introducing information and methods deriving information.

Expected goal:

Students apply new knowledge in the activities or mock situations arranged by the instructor.

Students have critical thinking abilities (2), (3), (4), (5), (6), (7) [18].

e) Evaluation

Role:

Students evaluate their progress in learning.

Students evaluate the work performance of other group members.

Students take a post-test in order to evaluate learning, according to the learning objectives.

Instructor evaluates his/her progress in students’ learning based on their performance.

Software modules on social cloud:

Module evaluating self-progress in learning

Module evaluating work performance of group members

Module post-testing

Module evaluating progress in students’ learning based on their performance

Expected goal:

Students see their own strengths and weaknesses and make an improvement.

Students are informed regarding the result of their performance, as evaluated by the members of their
group, and make an improvement.

Students have critical thinking abilities (1), (2), (3), (4), (5), (6), (7) [18].

Students are informed regarding the result of their performance, as evaluated by the instructor, and make
an improvement.

Reflective Step
Role:
a) Students and instructor engage in a discussion that reflects issues arising from the current teaching,
which may be adopted as a guideline for future improvement.
Software modules on social cloud:

Module discussion board.

Expected goal:

Instructor and students bring opinions and recommendations to apply to the next stage of teaching for
improvement.

4.4. Measurement and Evaluation

Measure and evaluate learning achievement after teaching by using an evaluation form consisting
of multiple-choice questions. Students are to be informed of the evaluation result.
Measure and evaluate critical thinking abilities after teaching by using an evaluation form
consisting of multiple-choice questions newly created according to critical thinking criteria [18].
Students are to be informed of the evaluation result.
Use a survey or questionnaire to examine students’ opinions after learning in the reasonable
inquiry-based learning on social cloud system. Data collected from the survey will be analyzed for
the improvement of future learning process.

2) Evaluation of the effectiveness of the reasonable inquiry-based learning on social cloud model (RIBL

on Social Cloud Model) to enhance undergraduate students’ critical thinking
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Table 1. Results of the Appropriateness Evaluation of Reasonable Inquiry-Based Learning on Social Cloud
Model (RIBL on Social Cloud Model) to Enhance Undergraduate Students’ Critical Thinking

Results

. | Level of
Evaluation Lists .
X s.p.  appropriateness

Components of the RIBL on Social Cloud Model to enhance undergraduate students’ critical thinking

1) Analysis of crucial factors 4.65 0.50 Highest
1.1) Analyze subject-by-subject and content-by-content 4.40 0.55 High
1.2) Analyze readiness of students 4.80 0.45 Highest
1.3) Analyze readiness of instructors 4.80 0.45 Highest
1.4) Analyze factors that support learning 4.60 0.55 Highest

2) Preparation before learning 4.45 0.55 High
2.1) Provide orientation to students 4.40 0.55 High
2.2) Register students on the RIBL system on social cloud 4.60 0.55 Highest
2.3) Measure pre-learning achievement 4.40 0.55 High
2.4) Measure critical thinking abilities prior to teaching 4.40 0.55 High

3) RIBL on Social Cloud Process to enhance undergraduate 4.64 0.49 Highest

students’ critical thinking
3.1) Preparation step 4.40 0.52 High

3.1.1) Build learning environment 4.40 0.55 High
3.1.2) Build positive relationship with students 4.20 0.45 High
3.1.3) Examine students’ prior knowledge 4.60 055 Highest
3.2) Reasonable inquiry-based learning step 4.72 0.49 Highest
3.2.1) Engagement 4.80 0.45 Highest
3.2.2) Exploration 4.80 0.45 Highest
3.2.3) Explanation 4.60 0.55 Highest
3.2.4) Elaboration 4.60 0.55 Highest
3.2.5) Evaluation 480 045 Highest
3.3) Reflective Step 4.80 0.45 Highest
3.3.1) Students and instructor engage in a discussion that 4.80 0.45 Highest

reflects issues arising from the current teaching, which may
be adopted as a guideline for future improvement.

4) Measurement and evaluation 4.27 0.48 High
4.1) Measure and evaluate learning achievement after teaching 4.20 0.45 High
4.2) Measure and evaluate critical thinking abilities after 4.40 0.55 High
teaching

4.20 0.45 High

4.3) Examine students’ opinion after learning in the RIBL on
Social Cloud System

Summary 4.50 0.50 High

Note. Table 1 shows that the sample perceived that the RIBL on Social Cloud Model to enhance
undergraduate students’ critical thinking was highly appropriate (X = 4.5, S.D. = 0.5).
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Table 2. Results of the Appropriateness Evaluation of the RIBL on Social Cloud Model to Enhance
Undergraduate Students’ Critical Thinking for Apply in Real Practice

Results Level of
Evaluation Lists — .
X S.D. appropriateness
Overall

The RIBL on Social Cloud Model is appropriate for enhancing 4.60 0.55 Highest
undergraduate students’ critical thinking
The RIBL on Social Cloud Model enhances undergraduate 4.60 0.55 Highest
students’ critical thinking
The RIBL on Social Cloud Model to enhance undergraduate 4.40 0.55 High
students’ critical thinking could be applied in real practice

Summary 4.53 0.55 Highest

Note. Table 2 shows that the sample gave the highest indication that the RIBL on Social Cloud Model to
enhance undergraduate students’ critical thinking was applicable to real practice (X = 4.53, S.D. = 0.55).

5. Discussion

Certain components of the RIBL on Social Cloud Model, which are 2.1) providing orientation to students
and 2.2) registering students on the RIBL on Social Cloud System, are consistent with the learning process
discussed in Xu and Xu’s (2011) research project; this comprises seven steps as follows: 1) introduction, 2)
task definition, 3) information seeking, 4) location and access, 5) use of information, 6) synthesis, and 7)
evaluation. Students are free to search for information and take advantage of the resources available. The
observation finds that students are highly enthusiastic and able to design problem-solving processes and
research techniques by using search engines. They have general knowledge about copyrights and are able to
engage in teamwork [19].

According to the statistical results of Li (2013), the RIBL process was shown to be ‘highest’ appropriate
and applicable to real practice, confirming that an inquiry-based learning approach is effective. The
students’ abilities to plan, investigate, analyze, communicate, and reflect are improved as well [20].

The RIBL on Social Cloud Process emphasizes the practice where students do research, practice, conduct
experiment, and bring the results to discussion in order to test the hypotheses, exchange ideas and provide
reasonable recommendations, create relevant citations and produce appropriate evidence. This is
consistent with the research of Haghparast et al. (2013), which supports that seeking behavior in an
e-learning environment helps improve undergraduate students’ critical thinking as students may search for
information while being in the e-learning environment and begin their learning from building
understanding and establishing problems. They can then exercise their critical thinking skill during the
information searching process, selecting and collecting relevant information for further analysis and
synthesis. They may also exercise their critical thinking skills for an evaluation of performance and conflicts
in order to derive the right, relevant, and accurate answer, through the use of online tools [5]. Such
proposition is consistent with Goh's (2012) research that states that critical thinking emerges from the
blending of ideas of different parties. The reliable ideas are reflected and synthesized and the learning
process takes place when learners present their diverse views. As such, students receive new input from
their peers and instructor, which they can incorporate into their reasoning and application of principles to
their own experience [21].

The design of the RIBL activities was similar to the findings of Ma et al. (2011), who present five steps to
facilitate students’ learning as follows: 1) situating learning in an authentic context and stimulating
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students’ interests in learning 2) encouraging self-directed learning 3) solving and resolving problems
through collaborative learning 4) expanding learning experience through individual-based learning, and 5)
presenting and assessing learning outcomes. The current research shows that students in an inquiry-based
class achieve better content knowledge and technical skills than those in a didactic instruction class. Most
students express positive and favorable feelings and attitudes towards their learning, learning abilities and
the online learning environment [22].

The idea that supports the integration of ICT into inquiry-based learning comes from Ma et al. (2011),
who state that most students who experience learning through the issue-spotting process in the online
environment have positive feelings and attitudes towards learning [22]. This finding is consistent with the
research of Eteokleous and Eteokleous (2012), which supports that cloud computing facilitates
communication, team-working, sharing between students and instructor within the “community of inquiry;”
and is a key to success in learning [23]; it is also consistent with Ractham and Firpo’s (2011) research,
which supports that social network is a tool to support leaning at the post-secondary level. It facilitates
students’ sharing and building of knowledge within an informal learning environment [24].
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