
  

 

Abstract—The objectives of this research are as follows: 1) to 

analyze the constructivist and connectivist framework involving 

cloud technology; 2) to develop a constructivist and connectivist 

learning model involving cloud technology; and 3) to evaluate 

the constructivist and connectivist learning model involving 

cloud technology for undergraduates as a means of promoting 

innovative education. The samples consisted of 7 experts in the 

design of learning models and in the use of information 

technology and communications who were chosen by purposive 

sampling and who had at least 5 years’ relevant experience. The 

data were analyzed by mean and standard deviation. The 

evaluation results revealed that the constructivist and 

connectivist learning model involving cloud technology for 

undergraduates as a means of promoting innovative education 

was at the highest level of overall feasibility ( = 4.68, S.D. = 

0.47). The implication of this study points out the feasibility of 

learning model to allow promotion of learning environment to 

encourage educational innovation and the development of 

innovation skills on the part of the students. 

 
Index Terms—Constructivism, Connectivism, cloud 

technology, innovative education.  

 

I. INTRODUCTION 

Initially, the model of education began with “Education 

1.0” in which learners primarily follow the instructors’ 

explanations and lectures. The next step was “Education 2.0” 

focusing on being informed with knowledge with no need to 

have any creativity. This was followed by “Education 3.0” 

which is the education model in the era of information 

technology emphasizing the creation of knowledge. And at 

present, it is “Education 4.0” in which learners are 

encouraged to create their own works or innovations. It is 

regarded as the era of creating innovations and knowledge 

based on interests of individuals or groups of people who 

have common motivations. The roles of technology shall 

vary according to the learners. In other words, learners are 

considered the source of technological evolution for 

innovation. Accordingly, [1], [2] Education 4.0 is also 

expected to promote Thailand 4.0. However, learners in all 

levels must be promoted and developed in a way that they are 

well equipped with skills, well prepared and capable of 
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creating innovations.   

The education model that promotes and develops 

innovative skills is that of constructivism because this 

learning theory allows the learner to build knowledge [3]. 

Moreover, according to this theory, the learning environment 

would promote the arrangement of learning environments in 

various situations, based on a real life context.   

The instruction management model that promotes and 

develops innovation skills is constructivism because the 

theories of this concept primarily place an emphasis on 

learners and the construction of knowledge by their own. In 

addition, constructivism can promote the management of 

learning environments in different situations of the 

real-world context. Jonassen (1999) [4] proposed the 

principles of learning environment design based on 

constructivism, known as Constructivist Learning 

Environments (CLEs), focusing on the enhancement of 

problem-solving abilities based on learning experiences. The 

objective thereof is to encourage learners to construct 

knowledge by themselves based on the interpretation of their 

own experiences so that they are able to solve the problems. 

Thereby, the essential components in the constructivist 

learning environments include: 1) problem, question or 

project as the focus of the environment, which consists of 

problem context, problem representation or simulation, and 

problem manipulation space, 2) related cases, 3) information 

resources, 4) cognitive tools, i.e., problem/task 

representation tools, static and dynamic knowledge modeling 

tools, performance support tools, and information gathering 

tools, 5) conversation and collaborative tools, and 6) 

social/contextual support. Furthermore, the constructivist 

learning environments also offer the following instructional 

activities to support learning, i.e., modeling, coaching, and 

scaffolding. The learning environments are managed in such 

a way that learners are provoked to connect different 

knowledge from different case studies and apply the said 

knowledge to deal with the problematic situations. Learners 

are assisted with information resources so that they can 

understand the problems and suggest possible solutions. The 

cognitive tools can also help learners interpret and 

manipulate the problems successfully. In addition, the use of 

conversation and collaboration to negotiate and construct 

meaning for the problems, which are considered social 

support systems, enables learners to acquire learning and 

apply it in their real life.  
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Learning not only takes place within an individual [5] but 

it may also occur either within or outside a person. This 

concept is, therefore, the origin of connectivism, which is 



  

considered a learning theory in the digital age [6], [7]. 

Siemens (2004) [8] illustrated that learning is a process that 

occurs within nebulous environments of shifting core 

elements. He also added that learning that occurs outside an 

individual focuses on connecting specialized information and 

knowledge, which shall enable us to learn more once 

compared to our current state of knowing. Thus, 

connectivism is a theory that can support the knowledge 

subjected to changes on a daily basis due to the learning of 

new information. Since technology is changing all the time, 

individuals need to learn and adapt their ways of life in 

compliant to the changing society. Not only that, it is 

necessary for them to possess knowledge and literacy of 

digital age. This is corresponding to the current learning 

which is always connected to the knowledge outside 

available through the internet network systems, e.g., google, 

Wikipedia, blogger, WordPress, Facebook, twitter, YouTube, 

etc. [9] Learners shall create new knowledge by themselves 

when connecting to the desired sources of knowledge and 

managing the relationship of the said connected 

knowledge[10]. Thus, learning shall occur when knowledge 

is processed by means of data connection and data input. [11] 

Nowadays, cloud computing is very popular because users 

do not need to install a program on a personal computer to 

process information. [13] In cloud computing, a lot of 

information will be sent to be processed on the cloud server 

for analysis. The answer is returned quickly which reduces 

the expense on investment into information technology on 

the part of an organization. Moreover, cloud processing 

allows users to use and access resources at the same time, 

which makes data storage and access more efficient. [14] 

The challenge of creating a learning media innovation 

today is that of creating a learning media that is easily 

accessible. The learners and teacher do not have to be at the 

same geographical place. Learners can search for relevant 

information quickly through the online Learning 

Management System (LMS) [15]. There are many kinds of 

learning media, and users can readily access various learning 

sources. The system will help process the data so that learners 

can obtain information correctly and quickly. Cloud 

technology, the internet, and open source software, can lead 

to learning innovation as mentioned above [16]. 

Therefore, in order to promote the skill of creating 

innovation and applying this knowledge to real life in such a 

way that it could be used for occupational purposes in the 

future, the researcher studied the constructivist and 

connectivist learning model involving cloud technology for 

students in the field of mathematics.  The aim was to promote 

the creation of educational innovation to focus students on 

the need to study the relationship between problem and 

knowledge in the creation of innovation, such that it can be 

used in real life.  In addition, such a learning approach can be 

used to upgrade the educational process through the use of 

educational innovation for online learning. 

 

II. OBJECTIVES OF THE RESEARCH 

To analyze the constructivist and connectivist framework 

involving cloud technology for undergraduates as a means of 

promoting innovative education. 

1) To develop a constructivist and connectivist learning 

model involving cloud technology for undergraduates as 

a means of promoting innovative education. 

2) To evaluate the constructivist and connectivist learning 

model involving cloud technology for undergraduates as 

a means of promoting innovative education 

 

III. SCOPE OF THE RESEARCH 

A. Population and Sample Group 

The sample group consisted of 7 experts in the design of 

learning models and in the use of information technology and 

communications who were chosen by purposive sampling 

and who had at least 5 years’ relevant experience. They were 

used in the evaluation of the learning model. 

B. Studied Variables 

1) The independent variable is the constructivist and 

connectivist learning model involving cloud technology 

for undergraduates as a means of promoting innovative 

education.  

2) The dependent variable is the evaluation of the 

constructivist and connectivist learning model involving 

cloud technology for undergraduates as a means of 

promoting innovative education. 

 

IV. METHODOLOGY 

The design of a constructivist and connectivist learning 

model involving cloud technology for undergraduates as a 

means of promoting innovative education involves the 

following process: 

1) A study and review of the relevant literature and research 

on educational innovation in terms of constructivism and 

connectivism, and the use of cloud technology, followed 

by an analysis of the conceptual framework. 

2) The creation of a concept framework consisting of the 

creation of an innovative skill constructivist and 

connectivist learning environment incorporating the use 

of cloud technology. 

3) Using the conceptual framework to design a 

constructivist and connectivist learning model involving 

cloud technology for undergraduates as a means of 

promoting innovative education.  

4) The creation of a questionnaire to evaluate the feasibility 
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In the research of Ruamkaew, Simmatun and 

Samavardhanae (2016) [12], connectivism was employed to 

develop the open learning model for enhancing the creativity 

of undergraduate students. The research proposed six steps of 

learning process, i.e., 1) problem – solving situation, 2) 

connect node, 3) self-monitor, 4) create and construct, 5) 

evaluation, and 6) share. The results of this research indicated 

that the propriety and congruency of the learning model 

based on connectivism for enhancing the creativity are at 

high level and very high level, respectively. Therefore, 

connectivism is considered another theory that is suitable to 

be used in the development of a learning model through 

cloud technology for undergraduate students to promote the 

creation of educational innovation.



  

of the model.  The aim is to evaluate the consistency of 

the questions and then to make improvements in order to 

use the questionnaire in the next procedure. 

5) Giving the model and the questionnaire to the 7 experts 

for evaluation. 

6) Analyzing and concluding the evaluation results by 

analyzing the means and standard deviation. 

7) Improving the model in accordance with the suggestions 

of the experts. 

 

V. RESEARCH RESULTS 

A. The Synthesis of the Results in Terms of the Concept 

Framework of the Constructivist and Connectivist 

Learning Model Involving Cloud Technology for 

Undergraduates As a Means of Promoting Innovative 

Education 

The research framework is as follows: 

The input consists of 21st Century learning skills on the 

development of innovative skills, constructivism, 

connectivism and cloud technology. 

The process includes the constructivist and connectivist 

learning model involving cloud technology for 

undergraduates as a means of promoting innovative 

education. 

The output includes educational innovation media which 

can be used online. 
 

 
Fig. 1. The conceptual framework of the research project with regard to a 

constructivist and connectivist learning model involving cloud technology 

for undergraduates as a means of promoting innovative education. 

 

B. The Result of Developing a Constructivist and 

Connectivist Learning Model Involving Cloud Technology 

for Undergraduates As a Means of Promoting Innovative 

Education 

Based on the figure above, the process could be explained 

as follows: 

1) Problem: The teacher specifies the problem.  

2) Analysis & Plane: After the learners have been informed 

of the problem, they plan and design a response by 

working together with the support of cloud technology. 

The teacher acts as a coach providing recommendations 

and advice. 

3) Development: After the planning and designing process, 

the result is developed into a piece of work by using cloud 

technology in order to develop the innovation. 

4) Check & Test: The work is inspected and tested for 

validity. 

5) Present: The work of each group is presented in order to 

exchange knowledge and generate more creativity as a 

result of seeing the work of colleagues. 

6) Evaluation: The work is improved and evaluated. 

7) Share:The final work is shared. 
 

 
Fig. 2. Instructional model. 

 

C.  Evaluation of the Constructivist and Connectivist 

Learning Model Involving Cloud Technology for 

Undergraduates As a Means of Promoting Innovative 

Education 

 

TABLE I: THE EVALUATION OF THE INSTRUCTIONAL MODEL 

Evaluation items  S.D. Feasibility 

level 

The learning model in the 

research is feasible for 

building educational 

innovation. 

4.86 0.38 highest 

 Constructivism is feasible for 

building educational 

innovation. 

4.71 0.49 highest 

 Connectivism is feasible for 

building educational 

innovation. 

5.00 0.00 highest 

 Cloud technology is feasible 

for building educational 

innovation. 

4.57 0.53 highest 

 The learning model 

component is feasible. 

4.86 0.38 highest 

 The learning model 

component is relevant. 

4.71 0.49 highest 

 The context analysis process 

is feasible. 

4.71 0.49 highest 

 The learning activity process 

is feasible. 

4.71 0.49 highest 

 Each step of the learning 

activity process is relevant and 

consistent. 

4.86 0.38 most 

 The learning activity process 

is feasible and can be used in 

real learning. 

4.43 0.53 high 
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Evaluation items  S.D. Feasibility 

level 

 The learning activity process 

is feasible and can create 

innovative skills. 

4.43 0.53 high 

 The learning activity process 

is feasible and can create 

educational innovation. 

4.29 0.49 high 

Total 4.68 0.47 highest 

 

From the table above, it is clear that the form displays the 

highest level of overall feasibility. The evaluation result 

which displayed the highest score was connectivism.  This 

indicates that is feasible in terms of helping promote 

educational innovation.  In addition, the learning model 

developed in this research is feasible to help promote the 

development of educational innovation.  Similarly, the 

learning model component is feasible, and each step of the 

learning activity is relevant and consistent. 

 

VI. CONCLUSION AND DISCUSSION 

The development of a constructivist and connectivist 

learning model involving cloud technology for 

undergraduates as a means of promoting innovative 

education as displayed in this research involved 

constructivism, connectivism and cloud technology. It could 

be said that it is a 3C teaching activity leading to learning 

activity to encourage innovation education in the form of a 

teaching medium that could be used online as follows: 1) the 

teacher specifies a problem 2) after the learns have been 

informed of the problem, they would plan and design a 

response by working together with the support of cloud 

technology. The teacher would be a coach providing advice. 

3) After planning and designing, the response would be 

developed as a piece of work using cloud technology in order 

to develop the innovation. 4) The work is inspected and 

verified in terms of validity. 5) The work of each group is 

presented in order to exchange knowledge and generate more 

creativity as a result of seeing the work of colleagues. 6) The 

work is improved and evaluated. 7) The final work is shared.  

In arranging the activity for the creation of innovation, 

cloud technology would be used as a tool for the [13], [14]. 

The teacher would act as a coach by providing advice and by 

making it convenient for the students to learn by 

constructivism and connectivism.[17] In so doing,  it would 

encourage creativity on the part of the students in terms of 

being innovative [18] Moreover, based on the evaluation of 

the model by 7 experts in terms of feasibility, it is clear that 

the model was found to be acceptable and feasible, and could 

be used in a learning environment to encourage educational 

innovation and the development of innovation skills on the 

part of the students. 
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