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Abstract—Nowadays, societal changes in the 21st century are affecting the way people live their lives throughout the society, 
thus, a change in perspectives, from a traditional to new paradigm, is required for the educational management in the 21st 
century in order to enable learners to be capable of seeking knowledge by themselves, especially in terms of the knowledge on 
technological uses, the full capability of knowledge seeking skill, being equipped with analytic and critical skills, as well as 
being able to create knowledge by themselves; all of which are essential to the present days’ learners. Therefore, we would like 
to develop a learning environment model by integrating information technology with Flipped Classroom so that the model can 
be used as a proper educational management model that fits the changes in society. This research aims to: (1) study the 
components of the Constructivist learning environment model with flipped classroom that enhances the 21st century learning 
for pre-service teachers; and (2) investigate the appropriateness of the model. Participated by a sample group of 12 specialists 
from purposive sampling, the study employed an appropriateness evaluation form as a tool. The statistics used in this study 
included mean and standards deviation. The results found that: (1) there were 7 components in the Constructivist learning 
environment model with flipped classroom that enhanced the 21st century learning for pre-service teachers, namely, the model 
principle, the model objective, learners/instructors, content, Constructivist learning environment, Flipped Classroom learning 
process, and 21st century leaning capability assessment; and (2) the evaluation, done by the specialists, on the learning 

environment indicated that the developed Constructivist learning environment was appropriate atGood level ( X=4.2, 
S.D.=0.27)  
 
Keywords: Learningenvironment,Constructivist,Flipped Classroom, 21st century learning, Pre-service teachers 
 
I. INTRODUCTION 
 
Nowadays, the world has developed rapidly. 
Technologies become influence to link information 
all over the world.  The changes in the 21st Century 
were the world of trade, business, environment and 
energy, globalization and computer network. The 
prosperous, peaceful and longevity are directly effect 
to people’s lives in society anyway. People need to 
adapt themselves to society and the way of life in 
order to live happily. The priority knowledge are not 
adequate for improve the quality of life. Therefore, 
the most important is adjustment of education rapidly, 
especially teaching and learning management which 
was the key of developing people’s quality in society. 
Educational management need to be improved the 
basic skills which were necessary for learning in the 
future.  According to the United Nations (UN) and 
United Nations Educational, Scientific and Cultural 
Organization (UNESCO) is intend to pay special 
attention to develop the basic skills in which the 
learners must have for learning in the future.  The 
21stcentury skills learners need to survive are 1) 
Critical Thinking 2)  Creative Thinking 3) 
Teamwork4) Career skills (International Relations 
Bureau, 2013) which are very important for people 
nowadays.  According tothe changes above, National 
Education Act B.E. 2010 has been specific visions for 
the Educational Reform in 2nd decade (2009-2018) 

that Thai people have an opportunity to learn lifelong 
in order to improve their quality of live focuses on 
developing quality and standard of education, 
opportunity to learn, and collaboration from any 
educational sections. (PimpanDechakup, 2010). 
The problem in teaching and learning found that most 
of teachers still use Lecture Method focus on rote 
memorization rather than thinking and solving 
problem (JirapornNoosawat, 2011).  That way, the 
learners can only learn from instructor instead of 
learn by themselves.  This problem are also impact to 
the developing of basic working skills such as critical 
thinking which is the key for applying knowledge to 
the other skills including problem solving and 
decision making.  Most Thai learners today are weak 
in critical thinking skills one of those problems 
because of teaching method.  The problem of critical 
thinking is extending every day, it can be shown from 
the World Competitiveness ranking IMD 2011 report 
Thailand is rank 51 from 57 countries all over the 
world.  In addition, the Program for International 
Student Assessment (PISA) is an assessment that 
focuses on capabilities in critical thinking and 
problem solving. 
 
The purposes of research: 
1. To study the components of the Constructivist 
learning environment model with flipped classroom 
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that enhances the 21st century learning for pre-service 
teachers. 
  2.To investigate the appropriateness of the 
components of the Constructivist learning 
environment model with flipped classroom that 
enhances the 21st century learning for pre-service 
teachers. 
Variable 
 The appropriation of the components of the 
Constructivist learning environment model with 
flipped classroom that enhances the 21st century 
learning for pre-service teachers. 
 
Research Methodology  
 This research is the Research & Development 
Research. The researcher presented the processes and 
results in research phase to design the components of 
model.  
 
Samples 
  Samples were the 12 experts who were selected 
by Purposive Sampling. The descriptions are as 
follow: 
  1. Three experts of network quality must have 
over 5 years of network quality selected by Purposive 
Sampling from the instructors who had at least 10 
years of teaching experience. 
  2. Three experts of content consist of the 
instructors who had over 5 years experiences of 
related working and 10 years of teaching experiences 
selected by Purposive Sampling. 
  3. Three experts of measurement and evaluation 
data collection must have over 5 years of network 
quality selected by Purposive Sampling from the 
instructors who had at least 10 years of teaching 
experience. 
  4. Three experts of teaching and learning design 
to evaluate the appropriate of components model.  
They were selected by Purposive Sampling from the 
instructors who had over 5 years experiences of 
related working and 10 years of teaching experiences  
 
Research Instruments 
In the current study, three different research 
instruments were used to collect data. The first 
instrument was content analysis table form. The 
second wasa constructivist learning environment 
model. The third was an evaluation of the 
appropriateness of the constructivist learning 
environment model with 5 Rating Scale 
andopenended questions.   
 
Research Procedures 
  1. Analyze and synthetic about the background 
information, methods and concepts of the 
components of the Constructivist learning 
environment model with flipped classroom that 
enhances the 21st century learning for pre-service 
teachers.  

  2. Design the components and also measurement 
and evaluation of the Constructivist learning 
environment model with flipped classroom that 
enhances the 21stcentury learning for pre-service 
teachers.   
 3. Design and create the evaluation of 
theConstructivist learning environment model with 
flipped classroom that enhances the 21st century 
learning for pre-service teachers using 5 Rating Scale 
  4. Evaluate the appropriateness of the 
components of Constructivist learning environment 
model with flipped classroom that enhances the 21st 
century learning for pre-service teachers by the 
experts.  
 
 Data Collection 
  1. Collecting data from analyzing and 
syntheticthe related information, methods and 
concepts by using Content analysis table. March – 
July 2016 
  2. Collecting all experts’ opinions about the 
appropriateness of the components of Constructivist 
learning environment model August – October 2016.  
  
 Data Analysis and Statistics used 
  1. Analyze data from content analysis. 
  2. The statistics used in data analysis were mean 
and standard deviation.  
 
Finding 
The findings of this research were as follows: 
there were 7 components in the Constructivist 
learning environment model with flipped classroom 
that enhanced the 21st century learning for 
pre-service teachers, namely, the model principle, the 
model objective, learners/instructors, content, 
Constructivist learning environment, Flipped 
Classroom learning process, and 21st century leaning 
capability assessment; and (2) the evaluation, done by 
the specialists, was appropriate at good level ( X=4.2, 
S.D.=0.27) 

 
Figure 1illustrates the components of the 
Constructivist learning environment model with 
flipped classroom that enhances the 21st century 
learning for pre-service teachers as follows: 
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 Component I: The principle of the Constructivist 
learning environment model with flipped classroom 
that enhances the 21st century learning for pre-service 
teachers is a model developed to guide the 
enhancement of the required characteristics as teacher 
professional standards and essential abilities of 21st 
century learners which are based on the components 
of the Constructivist learning environment model 
with flipped classroom. Learning is from mass 
experiences that the instructor provides through 
media on the network. It is the nature of learning 
from independent learning outside the classroom 
resources which are both in terms of ideas and 
practices. The results are focused on promotion and 
development related to the principles and methods 
specified in the model in order to maximize the 
benefits for pre-service teachers. Before their 
graduations, the students can apply the knowledges 
and skills to further develop their teaching profession 
efficiently. 
 Component II:The objective of the Constructivist 
learning environment model with flipped classroom 
that enhances the 21st century learning for 
pre-service teachers is a guideline for teaching and 
learning management that emphasizes on knowledge 
creating with skill-based learners knowledge, ability 
and individual intelligence by using a variety of 
learning activities to promote the 21st century 
learning abilities of pre-service teachers which are 
specified in the Teachers Professional Standards.  
 Component III:Learner and Instructor The roles 
and qualities of learners and instructors on the use of 
the Constructivist learning environment model with 
flipped classroom that enhances the 21st century 
learning for pre-serviceteachers are as followed: 
 3.1 The role of the learner is divided into 2 parts as 
follows;  
  3.1.1 The role of self-learning outside classroom 
1) being well-informed about information searching 
and explore the ways to obtain relevant information. 2) 
Participate in teaching activities and comment. 3) 
Being well-informed to search, discover, and find a 
solution of learningproblems. 
  3.2.2 The role of self-learning inside classroom 
1) the idea that the teacher is a source of knowledge 
model and a helper to stimulate searching and 
discovering of learners ‘solutions. 2) Participate in 
teaching activities and comment.3) Accept the 
comments of classmates 4) Proceed activities as the 
process assigned by the instructor and classmates. 
 3.2 The roles of the instructor is divided into 2 parts 
as follows;  
  3.2.1 The role of instructors on outside classroom 
activities 1) advises learners to develop and ask 
questions by themselves as well as find or explore 
alternatives to discover answers. 2) Encourage 
learners to use their knowledge’s and abilities to find 
solutions. 3) A source of knowledge which is from 
learning exchanges with learners. 4) Be a helper who 

stimulates finding and discovering the learners’ 
solutions.  
3.2.2 The role of instructors on inside classroom 
activities 1) Collaborative support for learners and 
evaluate information.2) Engage as a person who does 
not know all but wants to learn. 3) Encourage learners 
to use their knowledge to find solutions. 4) Provide a 
support, collaborative learning, practicing for learners 
and evaluate information. 
 Component IV:The contentis specified based on 
knowledge and competencies of the Knowledge 
Standards of Teaching from the announcement of the 
Teachers Council members (The Government 
Gazette,2013)as the content and learning skills which 
are 4 units of Innovative educational technology are 1) 
General knowledge and theories of Innovative 
educational technology 2) Analysis of problems 
causing from the use of Innovative educational 
technology. 3) Learning resources and learning 
networks. 4) Development of educational innovations. 
 ComponentV: The Constructivist learning 
environment on network forConstructivist learning 
environment design. Researchers have analyzed 
related theories and research in both psychological 
learning and effective network learning by using 
designing principles based on Constructivism, 
Cognitivism, media attribution and the media symbol 
system as well as the contextual study of current 
condition concerned with studying and teaching 
management. The summary is as shown in Figure 2. 

 
Figure 2The Constructivist learning environment onnetwork. 

 
Figure 2 illustrates the components of the 
Constructivist learning environment on network as 
follows: 
  5.1 Problem Base: The students are motivated 
by complex situations. They will be challenged, 
suspected, and get a disequilibrium.Therefore, the 
learners must try to restructure the cognitive balance 
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(equilibrium) by seeking and finding answers to 
answer the mission of the problem situation. The 
researcher has designed all 4 problem situations 
which cover all the studying topics coveredincluding 
with 1) General knowledge and theories of Innovative 
educational technology 2) Analysis of problems 
causing from the use of Innovative educational 
technology. 3) Learning resources and learning 
networks. 4 )  Development of educational 
innovations. 
 5.2 Resource is a source of knowledge that learners 
can search from learning resources. The designer has 
defined in the learning environment on network by 
ordering the content of the problem situation which is 
divided into units includeda 1) General knowledge 
and theories of Innovative educational technology. 2) 
Analysis of problems causing from the use of 
Innovative educational technology. 3) Learning 
resources and learning networks. 4) development of 
educational innovations. 
Related Link is a resource that will help learners 
finding variety of answers in the world wide web. 
The researcher has searched the relevant sites of the 
learning content in each situation and brought them 
together.in order to connect the learners to find 
answers 
  5.4  Web-Board is a component that encourages 
learners to exchange experiences with others to 
expand their views by collaborating to solve 
problems which is a reflective thinking. It is a source 
of opportunity for experts, learners and the group of 
friends to comment each other about the assigned 
mission in each problem situation. 
  5.5  Expert view is a component that encourages 
learners to learn the concepts of experts in order to 
provide learners to access to experiences related to 
the problems as well as learners can refer and link to 
relevant experiences to the initial objective of 
describing the relevant cases. 
 5.6The Scaffoldingis designed based on 
Vygotsky's principle who mentioned to  Zone of 
Proximal Development ofSocial Constructivist 
concept. If the learners are belowZone of Proximal 
Development, it will be necessary to provide help in 
learning and all four bases of support included 
1)Conceptual Scaffolding 2) Meta cognitive 
Scaffolding3) Procedural Scaffolding 4) Strategic 
Scaffolding 
 Component VI: The flipped classroom process is 
to organize the learning process model which is the 
designer bring the flipped classroom concept to 
define the learning activities of the model which is 
divided into two stages as follows:  
  Step1: Preparing before Learning 
   1.1Orientation 
   1.2Learners categorizing 
   1.3Pre-test 
  Step2:Learning process in this step which is the 
learning process that the designer apply the flipped 
classroom concept in this step.  The learning model is 

divided into 2 main parts; self-learning outside 
classroom and self-learning inside classroom which 
are shown in Figure 3 

 
Figure3the flipped classroom process 

  
Figure 3illustrates the procedure of the flipped 
classroom process as follows.   
 2.1Promoting a knowledge creation as 
Constructivism concept    ) Self-learning outside 
classroom) is a part of the self-learning outside 
classroom model. The designer has adopted the 
principles of the Constructivist learning environment 
on network to promote the knowledge creation of 
learners and to create meaning for them. 
     2.2 Promoting learning ability in the 21stcentury 
(Classroom Learning) is a part of inside classroom 
learning model in the 21st Century. After the learners 
learn from outside classroom through the learning 
environment on the network, learners will return to 
the classroom. The learning activities are focused on 
the promoting learning ability in the 21st century, 
which consists of analytical thinking ability, 
teamworkCommunication and Technology. 
 ComponentVII: Learning Ability in the 
21stcentury assessmentis from the Constructivist 
learning environment model with flipped classroom 
that enhances the 21st century learning for pre-service 
teachers by using skills measuring and assessing 
related to the UN and UNESCO as follows:  
  Phase 1 Pre-evaluation is conducted by doing 
test before class to know the basics and experience of 
the students.  
  Phase 2 Formative evaluation class is conducted 
in all content units. 
  Phase 3 Summative evaluation is conducted by 
doing test after class to know the development and 
ability of the students.  
 2. The results of the appropriateness of the 
components of Constructivist learning environment 
model with flipped classroom that enhances the 21st 
century learning for     pre-service teachers’ 
evaluation. 
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From Table 1 was found that expert' opinions on 
Constructivist learning environment model with 
flipped classroom that enhances the 21st century 
learning for pre-service teachers has an overview at 
level as X = 4.2, S.D. = 0.27. For considering the 
composition, it was found that all appropriateness of 
the components were good. 
 
DISCUSSION 
 
The results of the study are as follows: 
 1.The results of the appropriateness of the 
components of Constructivist learning environment 
model with flipped classroom that enhances the 
21stcentury learning for pre-service teachers found 
that all appropriateness of the components were good. 
This is because each component is synthesized by a 
system approach. The researcher relies on the 
principles of theories and information technology to 
design with the flipped classroom concept, which is 
emphasized on the knowledge creation by skill-based 
learners, knowledge, ability and Individualized 
competency as individual learning ability level. The 
Constructivist believes that knowledge is created by 
the learner's own conduct through the cognitive 
process. The meaning of learning comes from the 
development of experience to design a learning 
environment model. The researcher can summarize as 
following 7  elements;1) The principle of themodel 2) 
The objective of the model 3) Learners and 
Instructors 4) Content   5 ) Learningenvironment on 
networks 6)The flipped classroom process 7)The 
learning ability in the 21st century assessment.So that, 
the researcher will bring the Constructivist learning 
environment model and procedure with flipped 
classroom that enhances the 21st century learning for 
pre-service teachers to be developed in further 
research.  
 2. The Constructivist learning environment on 
network: The results of the evaluation of the 
components are good level of appropriateness. This is 
due to the use of media as the Constructivist learning 
environment model and procedure with flipped 
classroom that enhances the 21st century learning for 
pre-service teachers is designed by Constructivism 
concept, cognitivism concept, media attribution, 
media symbol system as well as the contextual study 

of current condition concerned with studying and 
teaching management. Therefore, the researcher can 
summarize as six media components as   1 ) Problem 
Base         2) Resource   3 ) Link 4) Web - Board   5 ) 
Expert 6) Scaffolding.   
 3.The flipped classroom process was in a good 
level of appropriateness because the researcher has 
designed the media on the network based on the 
Constructivist principles.    It is an independent 
outside classroom learning source in both terms of 
ideas and practices. This is different from the 
traditional classroom that the teacher will introduce 
the knowledge and experience to the learner (Surasak 
Pahe, 2013) Then, the teacher will change the lecture 
content in the classroom to various activities to solve 
the problem and apply to create various activities as 
well as the learners can create their knowledge by 
skill-based learning, knowledge, ability and 
Individualized competency as individual learning 
ability level.   
 4.The learning ability in the 21st century 
assessment Results was in a good level of 
appropriateness because the research was designed 
based on the content and process of Constructivist 
learning environment model with flipped classroom 
that enhances the 21st century learning for 
pre-service teachers. There are comprehensive 
measures and assessments cover basic skills which 
are needed to learn in the future consisted of 1) 
analytical thinking 2)creativity3) teamwork 
4)communication and professional skills which are 
needed by the United Nations (UN) and the United 
Nations Educational, Scientific and Cultural 
Organization (UNESCO) (Bureau of International 
Relation, 2013) 
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