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Abstract

AWNDING

This research and development project aimed to study a virtual smart
classroom system based on the concept of Education 3.0 to enhance higher
education learners’ 21st century learning and innovation skills. The virtual smart
classroom system was created based on related theories, principles, and
educational research. A survey was conducted with a probability sample of 720
learners and the system was later tested with 33 undergraduate students in
humanities and social science disciplines, 21 undergraduate students in science and
technology disciplines, and 29 undergraduate students in health sciences disciplines.
The research instruments used in this study were (1) a survey questionnaire on the
current situation and needs of the system, (2) a system development manual and
lesson plans for teachers and learners, (3) a product assessment record and
evidence of learners’ 21st century skills, (4) a learning process assessment system,
(5) an opinion questionnaire on the system, and (6) a self-assessment questionnaire.
The quantitative data were analyzed using factor analysis, means, standard
deviations, and t-test values, while the qualitative data analysis employed the use
of a system assessment form completed by experts in the field. The research
findings were as follows:

1) Prior to the use of the virtual smart classroom system, the learning and
innovation skills of the students in all three groups of different disciplines were
found at a low level in both overall (M= 1.73, S.D.=.47) and individual aspects.

2) After the implementation of the virtual smart classroom system, the
learning and innovation skills of the students in all three groups of different
disciplines were found at a moderate level in both overall (M= 3.16, S.D.=.88) and
individual aspects.

3) The analysis of reflections prior to each instructional step revealed that
(1) students who enrolled in Educational Media and Technology at the Faculty of
Education, Suan Dusit University, possessed the highest level of reflection on critical
thinking and problem solving at 62.88% (2) students who enrolled in Computer and

Information Technology for Agricultural Extension Work at the Faculty of Agriculture,



Kasetsart University, held the highest level of reflection on critical thinking and
problem solving at 66.48% and (3) students who enrolled in Sports Technology at
the Faculty of Sports Science, Chulalongkorn University, had the highest level of
reflection on critical thinking and problem solving at 74.56%.

4) The comparison of scores for learning and innovation skills before and
after attending the developed virtual smart classroom showed that all 3 groups of
students of different disciplines who attended this virtual smart classroom reached
a higher level of learning and innovation skills. The difference was statistically
significant at the .01 level in both overall and individual aspects.

5) The comparison of scores for learning and innovation skills before and
after attending the developed virtual smart classroom classified by students’
experience in innovation classrooms revealed that, in the big picture, the pre- and
post-test scores of all 3 groups of students of different disciplines with different
levels of experience in innovation-related classrooms were statistically significant at
the .01 level.

6) Regarding the product evaluation and evidence concerning learning and
innovation skills, the students achieved a higher level of learning and innovation
skills after the experiment compared with the level of their skills during the
experiment. The difference was statistically significant at the .01 level.

7) Considering the satisfaction with the instructional process in the virtual
smart classroom system, the level of satisfaction of all 3 groups of students of
different disciplines was rated at a high level (M = 4.09, S.D. = .66).

8) According to the frequency analysis of evidence found in the virtual
smart classroom system after the experiment, all 3 groups of students of different
disciplines used D2: Experience Sharing via Smart Technology subsystem most often.

9) Concerning the satisfaction with the tools used in the virtual smart
classroom system, the highest satisfaction of all 3 groups of students of different
disciplines was seen in LMS on mobile.

10) The learning process consisted of 4 steps: (1) Introduction, (2) Learning,
(3) Creation and Innovation, and (4) Evaluation. The system was composed of
4 subsystems, including D1: Learning and Innovation Creation, D2: Experience Sharing

via Smart Technology, D3: Learning Resource Access via Multiple Media in Virtual



Smart Classroom, and D4: Testing and Evaluation of Products Submitted via Virtual
Smart Classroom System. Three characteristics of the system were (1) Virtual

Learning System, (2) Mobile Learning System, and (3) Plug-in System.
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