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Abstract—Virtual Communities of Practice (VCoPs) are
networks of people who share a common interest and a desire to
learn together in the same domain via ICT. The limitations of the
existing concepts for developing VCoPs in general contexts are
not explained in terms of the integration between virtual learning
technologies and digital learning strategies used to promote
expected learning outcomes in the agricultural sector. This
research aims to propose the conceptual framework for
developing the Virtual Communities of Practice through Digital
Inquiry (VCoPs-DI Model) to promote digital agriculturists’
learning competencies and engagement. The research
methodology was divided into three stages: the first stage
involves a literature review for document analysis and synthesis,
the second stage involves constructing the conceptual framework,
and the third stage involves evaluating the content validity index.
The key results showed that the developed conceptual framework
has three parts: (1) The fundamentals of concept formation were
divided into four concept bases: (1.1) Communities of Practice
(CoPs), (1.2) Virtual Learning Environments (VLEs), (1.3)
Digital Learning Resources (DLRs), and (1.4) Critical Inquiry
Method; (2) The identification of the manipulated variable was
divided into two compositions: (2.1) VCoPs and (2.2) Digital
Inquiry (DI); (3) The identification of the dependent variable was
divided into two compositions: (3.1) Digital agriculturists'
learning competencies, and (3.2) learning engagement. Findings
from an expert’s review show that the scale levels of the content
validity index (SCVI) were 0.958. We anticipate that our
conceptual framework could be used for reference as part of the
design and development of the VCoPs model to promote learning
in the agricultural sector.
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I.  INTRODUCTION

Many global issues, such as climate change, lack of natural
resources, demographics, and food waste, are putting pressure
on the overall sustainability of agricultural systems. In this
digital age, traditional agricultural management approaches
need to be radically transformed so that smart technologies can
contribute to innovation and redesign the entire value chain to
maintain the sustainability of the agricultural sector. Current
advances in advanced digital technology tend to lead to the
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fourth phase of the revolution in the agricultural sector, known
as "Agriculture 4.0" [1].

Agriculture 4.0 in developing countries is characterized by
low technological levels of technology. The main reasons for
this are the high cost of advanced digital technology (e.g., 5G,
cloud computing, Internet of Things, blockchain, data mining,
artificial intelligence, augmented reality, virtual reality, etc.)
and the dynamics of today's business environment. However,
these types of systems are becoming increasingly important,
especially for achieving the Sustainable Development Goals
(SDGs), which are related to three specific goals: Zero Hunger
(Goal 2), Clean Water and Sanitation (Goal 6), and Life on
Land (Goal 15). One alternative to achieving this goal is to
adopt Logistics 4.0 technologies and educational technology.
This is because these technologies can address issues such as
nutrition, food safety, and soil and water conservation [2].

Information and communication technologies (ICT), such
as the Internet, e-mail, and videoconferencing, have made the
human learning process more efficient and productive in terms
of daily operations. However, ICT not only improves people's
daily productivity but also supports the ability to share that
information and tacit knowledge with both internal and
external organizations as well as social networks. One of the
most popular ways to share large amounts of information and
tacit knowledge is through an informal learning environment
such as a Community of Practices (CoPs) [3] or Virtual
Community of Practices (VCoPs) [4].

Digital learning resources are characterized by being virtual
spaces that learners can access through information and
communication technology. Managing learning resources in a
virtual space requires consideration of the media exposure and
lifestyle of digital learners. Digital learning resources can be
classified into five categories [5-7]: 1) search engines and
translation tools; 2) data and storage management tools;
3) content creation, presentation, and publishing tools;
4) distance learning tools; 5) social networking tools.

The limitations of existing concepts for the development of
VCoPs in general contexts are not explained concerning the
integration between virtual learning technologies and digital
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learning strategies used to promote expected learning outcomes
in the agricultural sector for digital learners of all ages,
regardless of their background and geographical location [3-4].
Thus, this research paper focused on proposing the conceptual
framework for the development of the Virtual Communities of
Practice through Digital Inquiry (VCoPs-DI Model) to promote
digital agriculturists’ learning competencies and learning
engagement that can be used for reference in the design and
development of the VCoPs model by integration between
virtual learning technologies and digital learning strategies
used to promote learning in the agricultural sector in the future.

Il. RESEARCH OBJECTIVES

1. To synthesize the conceptual framework for the
development of the Virtual Communities of Practice
through Digital Inquiry (VCoPs-DI Model) to
promote digital agriculturists’ learning competencies
and learning engagement.

2. To construct the conceptual framework for the
development of the VCoPs-DI Model to promote
digital agriculturists’ learning competencies and
learning engagement.

3. To validate the conceptual framework for the
development of the VCoPs-DI Model to promote
digital agriculturists’ learning competencies and
learning engagement.

I1l. RESEARCH METHODOLOGY

Stage I: Synthesis of the conceptual framework for the
development of the VCoPs-DI Model to promote digital
agriculturists' learning competencies and learning engagement.
This stage was a qualitative research method based on a
literature review. The researchers conducted studies, analyzed,
and synthesized research papers that included Communities of
Practice (CoPs), Virtual Learning Environments (VLES),
Digital Learning Resources (DLRs), the Critical Inquiry
Method, Digital Agriculturists' learning competencies, and
learning engagement from ERIC, Scopus, and Web of Science
online databases published during 2015-2021 using content
analysis [8] of text data in research papers.

Stage II: Construct the conceptual framework [9] for the
development of the VCoPs-DI Model to promote digital
agriculturists’ learning competencies and learning engagement
was developed by conducting studies, analysis, and synthesis
through content analysis in stage I.

Stage I1l: Validation of the conceptual framework for the
development of the VCoPs-DI Model to promote digital
farmers' learning competencies and learning engagement was
an expert judgement by five educational technology experts on
a four-point Likert scale for the Content Validity Index (CVI)
[10] The scale used in this study was used and responses
included 1 = Not Relevant, 2 = Somewhat Relevant, 3 =
Relevant, and 4 = Highly Relevant. Researchers recommend
that a scale with excellent content validity should be composed
of I-CVIs of 0.78 or higher and S-CVI/UA and S-CVI/Ave of
0.8 and 0.9 or higher, respectively.
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IV. RESEARCH FINDINGS
A. The First Stage

e The results of the synthesis of components of
Communities of Practice (CoPs) as shown in Table I
[11-18]:

TABLE I. RESULTS OF THE SYNTHESIS OF COMPONENTS OF COPS

Components of | Reference

CoPs [11] | (121 | [13] | [24] | [15] | [16] | [17] | [18]
1. Purpose/ v v v v v v v v
Vision/ Mission

2. Participant/

Members/ v v v v v v v v
People

3. Perspective/

Paradigm/ v v v v v v v v
Shared values/

Negotiation

4. Processes/

Methods/ v v v v v v v v
Activity

5. Platforms/ v v v v v v v v
Technology

6. Products/ v v v v v v v v
Productivity

According to the result of the synthesis indicated in Table I,
it can be summarized that the CoPs comprise six components:
1) purpose, 2) participants, 3) perspective, 4) processes,
5) platforms, and 6) products.

e The results of the synthesis of components of Virtual
Learning Environments (VLEs) as shown in Table Il

[19-26]:
TABLE II. RESULTS OF THE SYNTHESIS OF COMPONENTS OF VLES
Components of | Reference
VLEs [29] | 201 | [211 | 1221 | [23] | [24] | [25] | [26]

1. Lear_ning aims | v v v v v v v
and objectives

2. Learning v v v v
contracts

3. Learning
issues/ Topic / 4 v v v v v v v

Agenda

4. Leaming v v v v v |v |v |v
activities/ Task

5. Leaming v v v v v |v |v |v
technologies

6. Learning v v v v v v v v
assessments

According to the result of the synthesis indicated in
Table 1, it can be summarized that the VLES comprises six
components: 1) learning aims, 2) learning contracts, 3) learning
issues, 4) learning activities, 5) learning technology and
6) learning assessments.
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e The results of the synthesis of components of Digital
Learning Resources (DLRs) as shown in Table 111 [5, 7,

Vol. 13, No. 9, 2022

TABLE V. RESULTS OF THE SYNTHESIS OF COMPONENTS OF DIGITAL

AGRICULTURISTS’ LEARNING COMPETENCIES

Components of Digital agriculturists’

- . Reference
learning competencies

1. Seeking lifelong learning opportunities [33], [34], [35], [36], [37]

2. Self-concept of being an effective digital

learner [33], [34], [36]

3. Initiative, creativity and independent learning

concerning digital agriculture learning issues (33], [34], [35], [38]

4. Self-responsibility in digital agriculture

[33], [34], [35], [36], [37],
occupations [38]

5. Optimistic about agriculture evolution in the

[33], [34], [35], [36], [37],
digital era [38]

27-29]:
TABLE Ill.  RESULTS OF THE SYNTHESIS OF COMPONENTS OF DLRS
Reference
Components of DLRs
[B] | [71 | [27] | [28] | [29]
1. Search engine and translation tools v v v v v
2. Data and storage management tools v v v v v
3. antgnt creation, presentation, and v v v v v
publishing tools
4. Distance learning tools v v v
5. Sacial networking tools v v v v

According to the result of the synthesis indicated in
Table 111, it can be summarized that the DLRs, comprise five
components: 1) search engine and translation tools, 2) data and
storage management tools, 3) content creation, presentation,
and publishing tools 4) distance learning tools, and 5) social
networking tools.

e The results of the synthesis of components of the
critical inquiry method as shown in Table IV [30-32]:

6. Problem solving and decision-making
concerning agriculture practices in the digital
era.

[33], [34], [35], [36], [37]

e The results of the synthesis of components of the
learning engagement as shown in Table VI [39-41]:

TABLE VI.  RESULTS OF THE SYNTHESIS OF COMPONENTS OF LEARNING
ENGAGEMENT
. Reference
Components of learning engagement
[39] | [40] | [41]

1. Behavioral engagement v v v
2. Emotional engagement v v v
3. Cognitive engagement v v v

TABLE IV.  RESULTS OF THE SYNTHESIS OF COMPONENTS OF CRITICAL
INQUIRY METHOD

Reference
Components of critical inquiry method

[30] | [31] | [32]
1. Observing/ Exploring and questioning v v v
2. Information seeking/ Information searching/ v v
Problem-posing
3. Knowledge building/ Knowledge gathering/ v v v
Knowledge construction/Taking action
4. Creative communicating v 4 v
5. Knowledge sharing/ Knowledge exchange v 4 v

According to the result of the synthesis indicated in
Table IV, it can be summarized that the critical inquiry method
comprises five components: 1) exploring and questioning,
2) information searching, 3) knowledge building, 4) creative
communicating and 5) knowledge sharing.

e The results of the synthesis of components of the digital
agriculturists’ learning competencies as shown in Table
V [33-38].

According to the result of the synthesis indicated in
Table V, it can be summarized that the digital agriculturists’
learning competencies comprise six components: 1) seeking
lifelong learning opportunities, 2) self-concept of being an
effective digital learner, 3) initiative, creativity, and
independent learning concerning digital agriculture learning
issues, 4) self-responsibility in digital agriculture occupations,
5) optimistic about agriculture's evolution in the digital era,
6) problem-solving  and  decision-making  concerning
agriculture practices in the digital era.

According to the result of the synthesis indicated in Table
VI, it can be summarized that learning engagement comprises
three components: 1) behavioral engagement, 2) emotional
engagement, 3) cognitive engagement.

B. The Second Stage

e The results of the construction of the conceptual
framework for the development of the Virtual
Communities of Practice through Digital Inquiry
(VCoPs-DI Model) to promote digital agriculturists’
learning competencies and learning engagement are in

Fig. 1.
Digital Learnin, .
Communities of Practice Virtual Learning Resguurces :DLRE) Critical Inquiry Method
(CoPs) i i
Environments (VLEs) 1 Search engine and 1) Exploring
1) Purpose 1) Learning aims translation tools and questioning
2) Participants 2) Learning contracts 2) Data and storage 2) Information searching
3) Perspective 3) Learning issues management tools

3) Knowledge building
4) Creative communicating
5)Knowledge sharing

3)Content creation,
presentation, and
publishing tools

4) Distance learning tools

5)Social networking tools

[ z ] x [
' O . 1[;
TN ST

+

4) Processes
5) Platforms
6) Products

4) Learning activities
5)Learning technology
6) Learning assessments

Virtual Communities of Practice through Digital Inquiry (VCoPs-DI Model)

to Promote Digital Agriculturists’ Learning Competencies and Learning Engagement

Digital Agriculturists’ Learning Competencies Learning Engagement

Fundamentals of concept formation [ Manipulated Variable I Dependent variable

Fig. 1. Conceptual Framework.
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From Fig. 1, this conceptual framework consists of the
following three parts: (1) The fundamentals of concept
formation were divided into four concept bases:
a) Communities of Practice (CoPs), b) Virtual Learning
Environments (VLES), c) Digital Learning Resources (DLRS),
and d) Critical Inquiry Method. (2) The identification of the
manipulated variable was divided into two compositions:
a) Virtual Communities of Practice (VCoPs), which has six
elements: i) desire and passion for learning, ii) digital learning
platforms, iii) decentralized learning contracts, iv) deep
learning issues of practice, v) dynamic learning processes,
vi) developmental learning assessments and b) Digital Inquiry
(D), which has five elements: i) exploring and questioning,
ii) information searching, iii) knowledge building, iv) creative
communicating, v) knowledge sharing. (3) The identification of
the dependent variable was divided into two compositions:

Vol. 13, No. 9, 2022

questioning

2) Information |, | 4| 4| 4|45 100 | Valid
searching

3) Knowledge 1 5| 4| 414145 1.00 | Valid
building

4) Creative .
communicating 3144|4415 1.00 | Valid
5) Knowledge .
sharing 414141445 1.00 | Valid
Part I11: Identification of dependent variable

1. Digital agriculturists’ learning competencies

1) Seeking
lifelong learning 41414141415 1.00 Valid
opportunities

2) Self-concept
of being an

a) Digital ~ agriculturists’ ~ learning ~ competencies, and | effectivedigital | 4 [ *| 4|4 4|5 1.00 | Valid
b) Learning engagement. learner
. 3) Initiative,
C. The Third Stage creativity and
The results of the validation of the conceptual framework independent )
for the development of the VCoPs-DI Model to promote digital L%ar:(’:‘:r‘r?ing digitl 3124|4144 080 | Valid
agriculturists’ learning competencies. agriculture
learning issue
TABLE VII.  RESULTS OF THE VALIDATION OF THE CONCEPTUAL 4) Self-
FRAMEWORK FOR THE DEVELOPMENT OF THE VCOPS-DI MODEL TO ibility i
PROMOTE DIGITAL AGRICULTURISTS’ LEARNING COMPETENCIES responsibility in alalalalals 1.00 | Valid
digital agriculture
; Experts Number in | I- ) OCCUpaT'OhS_
Evaluation Items 1 | 5 ‘ 3 ‘ . | = | Agreement | cvi Meaning 5) Optlm_lstlc
about agriculture .
- 2 41414141415 1.00 Valid
Part I: Fundamentals of concept formation 3‘_/0_|tUtI'0n in the
— igital era
1. Communities .
of Practice (CoPs) | 4 | 4 [ 4|44 |° 1.00 | Valid 6) Problem-
- solving and
I_Zéa\r/r:ﬁugal decision-making
Environments /N N I R R A R I 1.00 Valid gon_cernlng 3|14|3|4|3]|5 1.00 Valid
griculture
(VLEs) practices in the
3. Digital digital era
Ilaiirolellges 41414 |4|4]|5 1.00 | Valid 2. Learning engagement
(DLRs) 1) Behavioral 4lalalalals 1.00 | Valid
4 Critical 2alalalala 0.80 | Valid hgagemen
Inquiry Method ' - 2) Emotional 4lalalalals 1.00 | Valid
Part 11: Identification of manipulated variable engagem-e?t
3) Cognitive lid
1. Virtual Communities of Practice (VCoPs) engagement 4144445 100 | Vvali
1) Desire and Excellent
passion for 41441424 0.80 | Valid S-CVI/Ave 0.958 | content
learning validity
2) Digital . ) .
learning platforms | 3 | 4 [ 4|44 |° 100 | Valid From Table V11, based on the experts’ review, the results of
3) Decentralized ) the validation of the conceptual framework for the
learning contracts | S | S | 4|34 ° 100 | Valid development of the VCoPs-DI Model to promote digital
4) Deep learning i agriculturists’ learning competencies found that the item levels
issues of practice | S | 3|43 ]4|° 1.00 | Valid of the content validity index (I-CV1) were in the range of 0.80—
i 1.00.
Igz)irE%ngag:’g:cesses 31313131415 1.00 Valid L. s
) Developmental In addition, the scale levels of the content validity index
learning P slslalslala 080 | Valid (SCVI) also showed excellent content validity (S-CVI/Ave >
assessments 0.90).
2. Digital Inquiry (DI)
1) Exploringand |4 |4 |4 |4|4]5 | 100 | valid
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V. CONCLUSION AND DISCUSSION

The proposed conceptual framework for developing the
Virtual Communities of Practice through Digital Inquiry
(VCoPs-DI Model) to promote digital agriculturists' learning
competencies and learning engagement has three parts as
follows:

1. The fundamentals of concept formation are divided
into four concept bases: a) Communities of Practice (CoPs),
b) Virtual Learning Environments (VLESs), ¢) Digital Learning
Resources (DLRs), and d) Critical Inquiry Method.

2. The identification of the manipulated variable was
divided into two compositions: a) Virtual Communities of
Practice (VCoPs), which has six elements: i) desire and
passion for learning, ii) digital learning platforms, iii)
decentralized learning contracts, iv) deep learning issues of
practice, v) dynamic learning processes, vi) developmental
learning assessments and b) Digital Inquiry (DI), which has
five elements: i) exploring and questioning, ii) information
searching, iii)  knowledge building, iv) creative
communicating, v) knowledge sharing.

3. The identification of the dependent variable was
divided into two compositions: a) digital agriculturists'
learning competencies and b) learning engagement. The five
educational technology experts evaluated the validity of the
conceptual framework for developing the VCoPs-DI Model to
promote digital agriculturists’ learning competencies and
found that the validity of the proposed conceptual framework
has excellent content validity.

From the findings, we anticipate that our conceptual
framework could be used for reference in the design and
development of the VCoPs model to promote learning in the
agricultural sector. We expect that our framework will lead to
practical ways to incorporate agricultural communication to
increase participation in VCoPs among the agricultural
workforce, including for all ages in the digital transmedia era,
towards the Digital Agriculturists’ learning competencies,
which include six expected learning outcomes: 1) Seeking
lifelong learning opportunities, 2) Self-concept of being an
effective digital learner, 3) Initiative, creativity and
independent learning concerning digital agriculture learning
issues, 4) Self-responsibility in digital agriculture occupations,
5) Optimistic about agriculture's evolution in the digital era, 6)
Problem-solving and decision-making concerning agriculture
practices in the digital era.

ACKNOWLEDGMENT

The researchers would like to thank the Faculty of
Industrial Education and Technology, King Mongkut's
University of Technology Thonburi (KMUTT), and Thailand
Cyber University Project (TCU), Ministry of Higher
Education, Science, Research, and Innovation for supporting
this research.

REFERENCES

[1] Arvanitis, K. G., & Symeonaki, E. G. (2020). Agriculture 4.0: the role of
innovative  smart  technologies  towards  sustainable  farm
management. The Open Agriculture Journal, 14(1).

[2]

[3]

(4]
[5]

[6]

[71

(8]
[]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Vol. 13, No. 9, 2022

Villalba, M.L. & Elkader, M.A.A. (2020). Logistics 4.0 Technologies in
Agriculture Systems: Potential Impacts in the SDG. In Proceedings of
the International Association for Management Technology, International
Conference on Management of Technology: Towards the Digital World
and Industry X.0, Giza, Egypt, 13-17 September 2020.

Bowersox, N. (2011). Encouraging participation in virtual communities
of practice within the United States Air Force. In Social Knowledge:
Using Social Media to Know What You Know (pp. 179-192). IGI
Global.

Peeters, W., & Pretorius, M. (2020). Facebook or fail-book: Exploring
“community” in a virtual community of practice. ReCALL, 32(3), 291.

Wannapiroon, P., Nilsook, P., Kaewrattanapat, N., Wannapiroon, N., &
Supa, W. (2021). The Virtual Learning Resource Center for the Digital
Manpower. International Education Studies, 14(9), 28-43.

Sriprasertpap, K., Langka, W., & Boonlue, S. (2015). The Development
of Thai Teacher Information Communication Technology (ICT) Online
Community Model in Thailand. Procedia-Social and Behavioral
Sciences, 197, 1727-1731.

Maneewan, S., Nittayathammakul, V., & Lertyosbordin, C. (2017,
March). A development of knowledge management process on cloud
computing to support creative problem solving skill on studio
photography for undergraduate students. In 2017 6th International
Conference on Industrial Technology and Management (ICITM) (pp.
27-31). IEEE.

Schreier, M. (2012). Qualitative content analysis in practice. Sage
publications.

Varpio, L., Paradis, E., Uijtdehaage, S., & Young, M. (2020). The
distinctions between theory, theoretical framework, and conceptual
framework. Academic Medicine, 95(7), 989-994.

Yusof, N. I, Zainuddin, N. M. M., Hassan, N. H., Sjarif, N. N. A,
Yaacob, S., & Hassan, W. A. W. (2019). A guideline for decision-
making on business intelligence and customer relationship management
among clinics. International Journal of Advanced Computer Science
and Applications, 10(8), 498-505.

Materia, V. C., Giarg, F., & Klerkx, L. (2015). Increasing knowledge
flows between the agricultural research and advisory system in Italy:
combining virtual and non-virtual interaction in communities of
practice. The Journal of Agricultural Education and Extension, 21(3),
203-218.

Anil, B., Tonts, M., & Siddique, K. H. (2015). Strengthening the
performance of farming system groups: perspectives from a
Communities of Practice framework application. International Journal
of Sustainable Development & World Ecology, 22(3), 219-230.

Brown, M. E., lhli, M., Hendrick, O., Delgado-Arias, S., Escobar, V. M.,
& Griffith, P. (2016). Social network and content analysis of the North
American Carbon Program as a scientific community of practice. Social
Networks, 44, 226-237.

Dolinska, A., & d'Aquino, P. (2016). Farmers as agents in innovation
systems. Empowering farmers for innovation through communities of
practice. Agricultural Systems, 142, 122-130.

Nuutinen, M., & Leal Filho, W. (2018). Online Communities of Practice
Empowering Members to Realize Climate-Smart Agriculture in
Developing Countries. In Climate Literacy and Innovations in Climate
Change Education (pp. 67-83). Springer, Cham.

Triste, L., Debruyne, L., Vandenabeele, J., Marchand, F., & Lauwers, L.
(2018). Communities of practice for knowledge co-creation on
sustainable dairy farming: features for wvalue creation for
farmers. Sustainability Science, 13(5), 1427-1442.

Dolinska, A., Oates, N., Ludi, E., Habtu, S., Rougier, J. E., Sanchez-
Reparaz, M., ... & d'Aquino, P. (2020). Engaging farmers in a research
project. Lessons learned from implementing the Community of Practice
Concept in innovation platforms in irrigated schemes in Tunisia,
Mozambique and Ethiopia. Irrigation and Drainage, 69, 38-48.
Edwards, A. L., Sellnow, T. L., Sellnow, D. D., Iverson, J., Parrish, A.,
& Dritz, S. (2021). Communities of practice as purveyors of
instructional communication during crises. Communication
Education, 70(1), 49-70.

Rosmansyah, Y., Achiruzaman, M., & Hardi, A. B. (2019). A 3D
multiuser virtual learning environment for online training of agriculture

527|Page

www.ijacsa.thesai.org



[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

(IJACSA) International Journal of Advanced Computer Science and Applications,

surveyors. Journal of Information Technology Education: Research, 18,
481-507.

Auer, T., & Felderer, M. (2020, November). Gamified Internet of
Things Testing within a Virtual Learning Environment—towards the
Interactive Simulation Game “loTCityLab”. In2020 IEEE 32nd
Conference on Software Engineering Education and Training
(CSEE&T) (pp. 1-4).

Lan, P. S, Liu, M. C., & Baranwal, D. (2020). Applying contracts and
online communities to promote student self-regulation in English
learning at the primary-school level. Interactive Learning Environments,
1-12.

Fenech, R. (2021). Blended learning: Honouring students’” Psychological
Contract. Cogent Education, 8(1), 1914286.

Wema, E. F. (2021). Developing information literacy courses for
students through virtual learning environments in Tanzania: Prospects
and challenges. IFLA Journal, 03400352211018231.

Boulton, C. A., Kent, C., & Williams, H. T. (2018). Virtual learning
environment engagement and learning outcomes at a ‘bricks-and-
mortar’university. Computers & Education, 126, 129-142.

Khlaisang, J., & Mingsiritham, K. (2016). Engaging virtual learning
environment system to enhance communication and collaboration skills
among ASEAN higher education learners. International Journal of
Emerging Technologies in Learning, 11(4).

Kingsawat, K., Kwiecien, K., & Tuamsuk, K. (2015). Components and
Factors in Integrating Information Literacy Instruction in Elementary
Education Using a Virtual Learning Environment. LIBRES: Library &
Information Science Research Electronic Journal, 25(1).

Kultawanich, K., Koraneekij, P., & Na-Songkhla, J. (2015). A proposed
model of connectivism learning using cloud-based virtual classroom to
enhance information literacy and information literacy self-efficacy for
undergraduate students. Procedia-Social and behavioral sciences, 191,
87-92.

Sathanarugsawait, B., & Samat, C. (2021, November). Designing of
Learning Environment Model to Enhance Student’Self Regulation by
Using Massive Open Online Course. In International Conference on
Innovative Technologies and Learning (pp. 542-547). Springer, Cham.

Srikan, P., Pimdee, P., Leekitchwatana, P., & Narabin, A. (2021). A
Problem-Based Learning (PBL) and Teaching Model using a Cloud-
Based Constructivist Learning Environment to Enhance Thai
Undergraduate Creative Thinking and Digital Media
Skills. International Journal of Interactive Mobile Technologies, 15(22).

Kaeophanuek, S., Na-Songkhla, J., & Nilsook, P. (2019). A learning
process model to enhance digital literacy using critical inquiry through

[31]

[32]

[33]

[34]

[39]

[36]

[37]

[38]

[39]

[40]

[41]

Vol. 13, No. 9, 2022
digital storytelling (CIDST). International Journal
Technologies in Learning, 14(3).

Hobbs, R., & Coiro, J. (2019). Design features of a professional
development program in digital literacy. Journal of Adolescent & Adult
Literacy, 62(4), 401-409.

Pedaste, M., Méeots, M., Siiman, L. A., De Jong, T., Van Riesen, S. A.,
Kamp, E. T., ... & Tsourlidaki, E. (2015). Phases of inquiry-based
learning: Definitions and the inquiry cycle. Educational research
review, 14, 47-61.

Curran, V., Gustafson, D. L., Simmons, K., Lannon, H., Wang, C.,
Garmsiri, M., ... & Wetsch, L. (2019). Adult learners’ perceptions of
self-directed learning and digital technology usage in continuing
professional education: An update for the digital age. Journal of Adult
and Continuing Education, 25(1), 74-93.

Petcharawises, C. (2012). Development of A Non-formal Education
Program Based on Problem-based Learning and Self-directed Learning
to Develop Personal Mastery Competency for Head Nurses. Scholar:
Human Sciences, 4(1).

Ra, S., Ahmed, M., & Teng, P. S. (2019). Creating high-tech
‘agropreneurs’ through education and skills development. International
Journal of Training Research, 17(supl), 41-53.

Manyuen, M., Boonlue, S., Neanchaleay, J., & Murphy, E. (2019, July).
Thai Agriculturists Use of and Experience with Digital Technology.
In 2019 The 10th Hatyai National and International Conference (pp.
1794-1806).

Pliakoura, A., Beligiannis, G., & Kontogeorgos, A. (2020). Education in
agricultural  entrepreneurship:  training needs and learning
practices. Education+ Training.

Bartholomew, S., Strimel, G., Byrd, V., Santana, V., Otto, J., Laureano,
Z., & Derome, B. (2020). using data to improve precision in crop
fertilization through digital agriculture. Technology and Engineering
Teacher, 79(7), 32-36.

Pilotti, M., Anderson, S., Hardy, P., Murphy, P., & Vincent, P. (2017).
Factors Related to Cognitive, Emotional, and Behavioral Engagement in
the Online Asynchronous Classroom. International Journal of Teaching
and Learning in Higher Education, 29(1), 145-153.

Peng, W. (2017). Research on model of student engagement in online
learning. Eurasia Journal of Mathematics, Science and Technology
Education, 13(7), 2869-2882.

Bond, M., Buntins, K., Bedenlier, S., Zawacki-Richter, O., & Kerres, M.
(2020). Mapping research in student engagement and educational

of Emerging

technology in  higher education: A  systematic evidence
map. International journal of educational technology in higher
education, 17(1), 1-30.

528 |Page

www.ijacsa.thesai.org



	I. Introduction
	II. Research Objectives
	1. To synthesize the conceptual framework for the development of the Virtual Communities of Practice through Digital Inquiry (VCoPs-DI Model) to promote digital agriculturists’ learning competencies and learning engagement.
	2. To construct the conceptual framework for the development of the VCoPs-DI Model to promote digital agriculturists’ learning competencies and learning engagement.
	3. To validate the conceptual framework for the development of the VCoPs-DI Model to promote digital agriculturists’ learning competencies and learning engagement.

	III. Research Methodology
	IV. Research Findings
	A. The First Stage
	B. The Second Stage
	C. The Third Stage

	V. Conclusion and Discussion
	1. The fundamentals of concept formation are divided into four concept bases: a) Communities of Practice (CoPs), b) Virtual Learning Environments (VLEs), c) Digital Learning Resources (DLRs), and d) Critical Inquiry Method.
	2. The identification of the manipulated variable was divided into two compositions: a) Virtual Communities of Practice (VCoPs), which has six elements: i) desire and passion for learning, ii) digital learning platforms, iii) decentralized learning contrac�
	3. The identification of the dependent variable was divided into two compositions: a) digital agriculturists' learning competencies and b) learning engagement. The five educational technology experts evaluated the validity of the conceptual framework for d�
	Acknowledgment
	References



