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Abstract

Educational games have been proved to enhance students learning of science. Many researchers have
investigated the implementation of game-based learning in the classroom and reviewed the trends or
current development of game science learning in many review articles. However, the analysis of the
development biology game is still limited. Currently, the analysis review focuses on science game learning.
The research aims to portray the current evidence of the biology game from 2010 to 2019 based on the
Scopus database. There are 47 final papers examined in this review. The study focuses on the author’s
nationality, journal, education level, research types, learning strategies, biology topics, and research issues.
We found that most of the author’s nationality and journal published from the USA. The majority of
participants are high school students. The findings also revealed that the majority of learning strategy is
active learning. The dominant research type is quantitative. Further, there are various biology themes: Cells
and control; Genetics; Natural Selection and Genetic Modification; Health, Disease and the development of
medicine; Plant structure and functions; Animal Coordination, control, and homeostasis; and Ecosystem
material cycles. The highest proportion is the Genetics theme. The study also indicates that the research
issues mainly in the cognitive domain, for instance, students understanding biology concepts. The
implications and suggestions for further research resulting from these findings are discussed.

Keywords: Game-based learning, Digital game, Gamification, Biology education, Meta-analysis
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. Introduction

Games in the educational environment to support students learning had been implemented by
many researchers. In recent years, using the game as a media or learning tool (Anderson & Barnett, 2011)
supports learning and transforms learning (Srisawasdi & Panjaburee, 2019). The idea of game-based learning
is based on the theoretical backeround, which is a game has the primary foundation to support students in
motivation, cognitive, motivation, affective, and sociocultural engagement with the subject matter (Plass,
Homer, & Kinzer 2015; Cézar-Gutiérrez & Saez-Lopez, 2016; Pesare et al., 2016)

Implementation of digital game gives many benefits, for instance, to enhance the motivation
(Johnson et al., 2012; Chen & Hwang, 2014) to understand the concept (Khenissi, Essalmi, & Jemni, 2015) to
stimulate the cognitive enhancement and the formation of mental structure became long-lasting
(Corredor, Gaydos, & Squire, 2014; Khoiriah et al., 2016). Besides, games affect attitudes (Divjak & Tomic,
2011), learning quality both in formal and informal education (Muehrer et al.,, 2012), and improve the
generic skills in science (Mulyani et al., 2016). Research by Hung, Huang, & Hwang (2014) revealed that the
game-based e-book learning model effectively promoted the students’ learning achievement, self-efficacy,
and mathematics motivation. Further research in the cognitive domain uses educational games to
encourage brain health with the neurocognitive approach (Fissler, Kolassa, and Schrader (2015). In addition,
Qian & Clark (2016) stated that using same-based Learning (GBL) can promote the development of 21
century skills.

Based on the importance of the digital game, several studies were conducted to review empirical
evidence of game-based learning. According to Clark, Tanner-Smith, & Killingsworth (2016) meta-analysis
method has been used to analyze the evidence of the game. Li & Tsai (2013) stated a surging interest in
games in science education from 2002 to 2013. Meta-analysis was conducted by Cheng et al. (2015) stated
that game research in science education during 2007-2013 has significant trends. As a result, the educators
started to examine the effectiveness of the educational game. Cheng et al. (2015) stated that research in
game-based science learning has three dimensions: the research method dimension, the game dimension,
and the pedagogical dimension.

The previous study (Adita, Nugraheni & Srisawasdi, 2020) conducted systematic reviews focusing on
the game dimension, which are trends digital game, non-digital game, and Gamification in biology. Based on
the research, most implementation is the digital game that stands at 60 9%; meanwhile, only 36%
non-digital game and 4 % gcamification. The vast majority of the digital game is a simulation, while a
non-digital game is a board game. The review has been conducted regarding biology games, and the focus
was limited to the game types. The study needs to explore more aspects such as research types and
learning strategies, as Chang & Hwang (2019) mentioned in their analysis review. They divided the study into
three parts which are game-used, pedagogical used, and research method. Besides, the research issues also
essential to explore more to further research in developing biology same. Therefore, this paper focuses on

exploring the other empirical evidence in implementing a biology game divided into six dimensions to

2 = < - o :
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cover up the data analysis in the previous study.

In this research, the questions were:

1) What were the author’s nationality and journal published in the biology game article published
from 2010 to 20197

2) What were participants' education levels in implementing the biology game article published from
2010 to 2019?

3) What were the research types in the biology game article published from 2010 to 2019?

4) What were the learning strategy types in the biology game article published from 2010 to 2019?

5) What were the biology themes in the biology game article published from 2010 to 2019?

6) What were the research issues in the biology game article published from 2010 to 2019?

. Literature Review

Game-based Learning (GBL)

There are several definitions related to GBL. According to Siang, Avni & Zaphiris (2008), GBL refers
to learning through the game. Perrotta et al. (2013) also mentioned that GBL broadly relates to video
games to support teaching and learning. Meanwhile, Salen & Zimmerman (2010) stated that games define
by rules and conflict that engage with enjoyment through educational materials. Simées, Redondo, & Vilas
(2013) noted that the games are used in leisure and profound ways to support learning. The games used to
attempt the learning objectives are called serious games (Vorderer & Ritterfeld, 2009).

GBL has several foundations: cognitive, motivation, affective, and sociocultural engagement (Plass,
Homer, & Kinzer, 2015). One of the critical foundations is the mental foundation related to the effect of
game elements in cognitive processing. According to Mayer (2016), processing information depends on how
learners maximize their working memory potential. As Alexiou & Schippers (2018) mentioned, engagement
starts with attention, scaffolding, and interaction design. Meanwhile, researchers need to explore using
specific elements to enhance the reason (Plass, Homer, & Kinzer, 2015) to motivate.

There are several categories to be considered to differentiate the game from the non-game.
Prensky (2001b) explained which a game must have six elements: challenge, rules, goals, story or
representation, feedback, and interaction. Meanwhile, Li & Tsai (2013) stated that the games consist of
rewards, feedback, fun characteristics, and challenges. Plass, Homer, & Kinzer (2015) explained several
game elements: learning objectives, game mechanics, visual aesthetics, narrative, incentives, player
engagement, and musical score. At the same time, Alexiou & Schippers (2018) explained three main layers:
game system, narrative, and aesthetics.

Perrotta et al. (2013) the principles of the game consist of intrinsic motivation, learming through
intense enjoyment and fun, authenticity, self-reliance and autonomy, and experiential learning. In
authenticity, contextual skills prioritize abstract ideas and facts that are appreciated in traditional teaching.

Meanwhile for self-reliance and autonomy refers to gaming encourages independent inquiry and
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exploration. Besides, there are eight mechanisms mentioned by Perrotta et al. (2013), which are 1) rules, 2)
challenging goals, 3) fictional setting or “fantasy” that provides a compelling background, 4) progressive
difficulty levels, 5) interaction and a high degree of student control, 6) degree of uncertainty and
unpredictability, 7) Immediate and constructive feedback and 8) a social element that allows people to

share experiences and build bonds.

Digital Game-based Learning (DGBL) and Gamification

DGBL refers to the use of digital devices in game-based learning. Prensky (2001a) stated that DGBL
combines fun, engagement, interactive entertainment, and serious learning. Meanwhile, Loh, Sheng, &
Ifenthaler (2015); Sanchez (2020) explained that DGBL uses computer games to achieve learming outcomes.
The development of computers and multimedia through DGBL provides opportunities to experience and
cope with problems in daily life (Tapingkae, Panjaburee, Hwang, & Srisawasdi, 2020).

The foundation in DGBL is similar to GBL. To support learning and enhance motivation, the
designer must consider the foundations and game elements of the games. Engagement in cognitive and
emotional foundations can be improved by using narrative elements and challenges (Alexiou & Schippers,
2018). Besides, using the constructivist theory to develop games can achieve the expected learning
outcomes (Alexiou & Schippers, 2018). While, another research suggested that challenges should be able to
maintain the student’s abilities in the GBL environment (Hamari et al., 2016).

GBL, DGBL, and gamification terms are always seen in many articles. However, the concept of
gamification is different from GBL or DGBL. Gamification is not game, meaning gamification borrows game
mechanics (Loh, Sheng, & Ifenthaler 2015). Teachers create the objective and challenge to be applied in a
learning activity (Simdes, Redondo, & Vilas 2013). Kim, Song, Lockee, & Burton (2018) stated that
gamification is related to the actions to solve the problems in learning and education. According to Perrrota
et al. (2013), gamification refers to using ‘elements’ from video-game design, elements’ derived from
video-game design, then applied in various contexts, rather than using individual video games. Gamification
is designed to improve student learning performance, student engagement, and motivation and also

provide feedback.

Previous Studies of Game-Based Learning

Several studies conducted systematic reviews in the implementation of game-based learning.
Hainey et al. (2016) showed that GBL had been used to teach various subjects to children and young
people in primary education, with mathematics, science, language, and social studies being the most
popular. Research by Giannakas et al. (2017) reviews 13 years of mobile game-based learning. One of the
analyses is that future mobile game-based learning examines the potentials of creating new context-based
learning activity strategies to assist developers in enriching context awareness. Another issue is finding the
balance between gameplay and learning outcomes which inline the learning theories. Meredith (2016)
presented that researchers’ understanding of the GBL effect in
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teacher professional development. For instance, several distinct lines of future research, for example,
analyses of instructional design to develop GBL professional development in classroom practices, could be
pursued. Another review is the development of digital game cards in education by Kordaki & Gousiou
(2017). One of the results is mainly adopted social and constructivist views of learning during their design
and use. However, the views were explicitly reported in only a few of these. Another result is appeared to
support students to acquire essential thinking skills through digital-card sameplay.

The development of the game has an impact on science education which several researchers
prove. Srisawasdi & Panjaburee (2019) found that the implementation of the game with inquiry-based
learning in chemistry can promote the understanding and motivation to learn chemistry. Chen, Huang, &
Liu (2019) also proved that using inquiry scaffolding in science games helps students understand the
concept, game performance, and behavioral patterns. As stated by (Cheng et al., 2015) that using serious
games with instructional strategies is still few. Another analysis result is high interest in using serious science
games from 2002-2013 (Cheng et al., 2015). A meta-analysis by Tsai & Tsai (2020) explained that students
from cross educational levels have benefited from game-based learning. Besides, gaming mechanics play
an essential role in improving students’ knowledge.

Another review studied by Qian & Clark (2016) found that using GBL can promote
twenty-first-century skills in the future. Also, the digital game has a pivotal role in enhancing the students’
learning compared to the non-game treatment. The study involves a range of game genres, game design,
and learning theories. Li & Tsai (2013) found that game-based learing articles from 2000-2011 primarily
promoted concept learning while implementing games to encourage problem-solving skills only one-third.
Besides, few studies examined the learning outcomes from the point of view of the scientific process,

social-contextual learning, and engagement.
B Research Method

Data Collection

The study was conducted by searched paper in the SCOPUS database with game-based biology
learning criteria from 2010 to 2019. The keywords are (game) or (gamification) or (gamifying) and (learning)
and (biology) (Fig.1). The search resulted in 257 journal articles from the database. The articles include only
English journal articles. The unrelated topic papers were excluded from the analysis remained 127 papers.

After eliminating 80 papers irrelevance with the study, the final result obtained 47 papers.
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Scopus database

searching keywords (game) or (gamification) or
(gamifying) and (learning) and (biology).

N :333

Limit to Article paper and Year 2010-2019
N :127

Exclude paper that are
not in the criteria
N : 80

Paper included in Review
Analysis

N:47

Figure 1. Steps of selecting articles.

Coding Schemes

For the coding of the study, three significant foci are using the game in science education:
game-used, pedagogical used, and research method (Chang & Hwang, 2019). The previous study has
revealed the game-used or the type of the games (Adita, Nugraheni & Srisawasdi, 2020). However, in this
study, we only focused on six dimensions: the countries, foremost journal publishing, education level,
learning strategies, research methods, the topics in biology game, and research issues. Each dimension is
described in the following item:

1) Nationalities of authors and journals: The nationality and journals are standard information of
those published papers are discussed. The countries dimension is the first author country, and in this
research, we found 13 countries. The foremost journal publishing in this research was categorized into
three mains collections based on Web of Science, which are Science Citation Index Expanded (SCIE), Social

Sciences Citation Index (SSCI), and Emerging Sources Citation Index (ESCI).

2) Education Level: The education level is categorized into several levels, which are primary

education, high school education, undergraduate, pre-service teacher, posteraduate, and mixed.

3) Learning Strategies: The classification of learning strategies mentioned in the article consist of
6 strategies, namely outdoor education, interactive learning, direct guided learning, collaborative learning,

active learning, and contextual learning. The classification of the learing strategies based on the
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researchers mentioned in the article. Outdoor education refers to experimental learning in the outdoor
environment. Interactive learning in this research relates to the student’s involvement in the activities in
online situations. Direct guided learning means that learning through direct instruction through the teacher
or program. Collaborative learning means that learning through small-group to complete the task. Active
learning means that students actively engage in the learning activities such as problem-solving and case

studies. Finally, contextual learning refers to the implementation of knowledge in real-life conditions.

4) Research Method: In research methods, we divided into four categories which are quantitative

research, qualitative research, mixed-method, and R & D.

5) Biology Themes: According to Biological Science Curriculum Study (2006), there are six unifying
themes in the biology subject which are 1) Evolution (patterns and product of the change in the living
system); 2) Homeostasis (maintaining dynamic equilibrium in living systems); 3) Energy, matter, and
organization (relationships in living systems); 4) Continuity (reproduction and inheritance in living systems);
5) Development (growth and differentiation in living systems) and 6) Ecology (interaction and
interdependence in living systems). However, in this research, we divided the themes into eight categories
which are: (a) cells and control, (b) genetics, (c) natural selection and genetic modification, (d) health,
disease, and the development of medicine (e) plant structure and their functions (f) animal coordination,
control, and homeostasis (g) exchange and transport in animals (h) ecosystem and material cycles (Barker

et al.,, 2020)

6) Research issues: In this review, there are four aspects of research issues such as cognition,
affective, psychomotor, and social. According to the search result, it is divided into five categories. The

categories are cognitive, affective, psychomotor, social, cognitive-affective, and non-specific.

B Results and Discussion

Nationalities of authors and journals

In this study, we analyzed the first author’s nationality. As a result, it can be seen in Fig.2. that from
47 papers, the vast majority of biology games-based learning documents are from the USA (25 articles) then
followed by Taiwan (5 articles), Brazil (4 articles), and Spain (3 articles), respectively. Based on the graph,
the Asian country that actively published journals in Taiwan. The other countries, namely Canada,
Colorado, Columbia, France, Helsinki, Poland, Turkey, and Serbia, only stood at one paper. However,

compared to Western the Asian Country still has minor contributions.
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Figure 2. Article published by country from 2010 to 2019.

There are 25 journals founded in this review (Fig. 3). Based on the core of collection Web of
Science, there are four core collections which are Science Citation Index Expanded (SCIE), Social Sciences
Citation Index (55CI), Arts & Humanities Citation Index (AHCI), and Emerging Sources Citation Index (ESCI).
However, this review only found three significant core collections: SCIE, SSCI, and ESCI.

There are five journals indexed in SCIE, five journals indexed in SSCI, and eight journals indexed in
ESCI. Besides, two journals indexed by both SCIE and SSCI, namely Journal of Biological Education and
Journal of Science Education and Technology. However, four journals are not indexed in the Web of
Science (i.e., Bioscience, LUMAT, Acta Academica, and Eurasia Journal of Mathematics, Science and
Technology Education). In addition, one journal has additional Web of Science indexes in Zoological Record

(Evolution: Education and Outreach).

(8] NASANIMENS UM Iendeuounniy, 44(2), 1-18

doi: 10.14456/edkkuj.2020.x



ed Article) IESANYIAIENT WnInenaeveuwiy (Journal of Education Khon Kaen University)

Type of Journals

INTERACTIVE LEARNING ENVIRONMENTS

EDUCATION AS CHANGE

ACTA ACADEMICA

JOURNAL OF RESEARCH IN SCIENCE TEACHING
EVOLUTION: EDUCATION AND OUTREACH
INTERNATIONALJOURNAL OF COMPUTER GAMES TECHNOLOGY
COMPUTERS IN THE SCHOOLS

CBE LIFE SCIENCES EDUCATION

SCIENCE EDUCATION

EURASIA JOURNAL OF MATHEMATICS, SCIENCE AND TECHNOLOGY EDUCATION
ADVANCES IN PHYSIOLOGY EDUCATION

LUMAT

TECHNOLOGY, KNOWLEDGE AND LEARNING
SIMULATION AND GAMING

BIO-ALGORITHMS AND MED-SYSTEMS

JOURNAL OF SCIENCE EDUCATION AND TECHNOLOGY
UNIVERSALJOURNAL OF EDUCATIONAL RESEARCH
BIOSCENE

FRONTIERS ROBOTICS Al

COMPUTERS AND EDUCATION

INFORMATION TECHNOLOGY AND PEOPLE

INTERFACE FOCUS

AMERICAN BIOLOGY TEACHER

BIOCHEMISTRY AND MOLECULAR BIOLOGY EDUCATION
JOURNAL OF BIOLOGICAL EDUCATION

Figure 3. Number of articles on biology game published in international journals from 2010 to

2019.

The dominant journal is American Biology Teacher (categorized in ESCI), which publishes 11 papers
then followed by the journal of science education and technology (categorized in SCIE and SSCI) and
journal of biological education (categorized in SCIE and SSCI), which stood at five papers. Journal
computers and education (categorized in ESCI) published four papers while Journal Simulation and Gaming
(categorized in ESCI) and Journal Biochemistry and Molecular Biology Education (categorized in SCIE) have
two papers over ten years. The other journals only show 1 article during the period that most of them

categorized into ESCI.

Education Level

The important thing about education level the biology game implementation, including digital,
non-digital, and gamification, is knowing the current status or trend. In this research, digital game use
exceeded non-digital game and gamification, a digital game around 60% while non-digital game around 36
%. The rising numbers of the digital game caused by technology and students’ characteristics as digital

natives living in the digital era.
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Education Level

m Elementary school students

® High school students

® Undergraduate students
Graduate students

W In service teacher

B Mixed

m Unknown

Figure 4. Numbers of type of education level from 2010 to 2019

Based on the type of education level (Fig.4), the majority game-used or implemented in high
school students’ level stood at 15 papers with a percentage of 32 %. Then it is followed by undergraduate
students and mixed participants with a similar rate which is 26 %. The lowest percentage is an in-service
teacher and graduate students. Meanwhile, elementary school students only have 8 %, which four times
lower than high school students. According to Hainey et al. (2016), game-based learning has been used to
teach primary students in various subjects such as mathematics, science, language, and social studies.

The game implemented at undergraduate students’ level was ten papers which 2 of them are
pre-service teachers. The mixed category shows 26 9%, which was revealed in 12 articles. The mixed type
divided into (i) high school students and elementary students, (i) high school students and teachers, (iii)
high school students and undergraduate students, and (iv) high school students and graduate students. The
mixed category means that the category not only one education level but also a mix between the other
education level.

The implementation of the game is mainly in the formal setting, around 96 9%; meanwhile, for
non-formal settings, only two papers. The papers explained that the researcher uses gamification in
aquariums to promote marine animal conservations and museums to learn about the human biological
system.

Tsai & Tsai (2020) presented that game-based learning has helped students across different levels
of education. Besides, it also can be found that games are also used in pre-service teachers and in-service
teachers, although the numbers only a few. It means that the development game in professional
development still has room for improvement. According to Huizenga et al. (2017), teachers who use games
in the classroom perceive student participation and cognitive achievement as using games informal
teaching situations. After all, there is still a significant chance of developing games for high school students,
given the current trend. Based on Bourgonjon et al. (2010), students’ preferences to use the game in the
classroom are affected by various factors such as personal experiences, learning opportunities, students’
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perceptions toward usefulness, and ease of use.

Learning Strategies

According to the graph, the vast majority of learning strategies used in the papers were active
learning with 21 articles. Then, it is followed by collaborative learning with ten articles and interactive
learning, which is nine papers. While contextual learning, direct guided learning, and outdoor learning only
have two papers each. There are problem-based learning and inquiry-based leaming in active learning,
which have 7 and 2 articles. The classification of the learning strategies is based on the researchers
mentioned in the article.

Encourage problem-posing and strategic thinking to become a new learning environment that can
support the effectiveness of the 21%-century workforce and society (Qian & Clark, 2016). Most of the
learning strategies mentioned can be applied to promote 21%-century skills, for instance, inquiry-based
learning. However, in this research, the application of game biology in the schools only two papers.

Therefore, the implementation of inquiry learning in biology has a promising future. There are
many shreds of evidence that can integrate inquiry with the science subject. Based on Srisawasdi &
Panjaburee (2019), the inquiry can be integrated with game-based learning to transform leaming into a
science subject. In this study, the target of learning outcomes is student’s conceptual understanding and

motivation in the chemistry subject.

Learning Strategies

outdoor learning
interactive learning
direct guided learning
collaborative learning
active learning
contextual learning

no spesific approach

Figure 5. Numbers of learning strategies from 2010 to 2019

As a suggestion by Cheng et al. (2014), the instructional strategies must be integrated with the

gameplay to fulfill the students learning outcomes or grasp the looked-for educational targets. In addition,
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Hung et al. (2013) also mentioned that a good learning strategy could provide an effective digital

game-based learning environment.

Research Types

The chart shows that the dominant type of research is quantitative research with over 50 %, while
mixed and qualitative methods share the same proportion that only 15 % and the R & D only 6 %. The
highest number of quantitative research give the same trends with Chang & Hwang (2019), which the
number of papers allocated in the experimental study from 2007 to 2016 was empirical research. The
quantitative analysis in this review consists of a survey, action research, and experimental research.
Compared to the experimental research and survey, the proportion of action research is the highest, which

stood at 20 papers.

Research Type

B mixed method W quantitative m qualitative ®WR&D

Figure 6. The percentage of research types from 2010 to 2019

Biology Themes

The seven themes found in this review are Cells and control Genetics; Natural Selection and
Genetic Modification; Health, Disease and the development of medicine; Plant structure and functions;
Animal Coordination, control, and homeostasis; and Ecosystem and material cycles.

Fig. 7 shows the distribution of topics in the papers. There are several categories of biology topics
in the graphs based on the invention in the analysis steps. The highest proportion in the biology game is
genetics which is 28 %. Then it is followed by Natural Selection and Genetic Modification which is 23 9%,
and Ecosystem and Material cycles which stood at 15 %. The percentage between Cells and control and
Health, Diseases and the development of medicine have the same number which is 11 %. The lowest rate

is in Plant structure and function, which is found in only two papers.
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H Genetics

™ Natural Selection and Genetic
Modification

Health, Disease and the
development of medicine

m Plant structure and their
functions

M Animal Coordination, control and
homeostatis

W Exchange and transport in
Animals

W Ecosystem and material cycles.

Figure 7. Numbers of biology topics from 2010 to 2019

In this research, Genetics comprises Meiosis, DNA, Protein synthesis, genetic variants, and Mendel.
Meanwhile for Natural selection and genetic modification consist of evolution, classification, and
biotechnology. Ecosystem and material cycles include ecosystem, energy transfer, and pollution. Health,
Diseases, and the Development of medicine research are health and diseases, pathogens, viruses, and
immune system. Meanwhile for plant structure and their function consist of photosynthesis. In the 47
journals, there are no topics related to the exchange and transport of animals.

The topic mentioned in the games can develop more in the future, considering the characteristic
of the issues that are abstract and complicated. Several themes can be applied. For instance, according to
Cheng et al. (2014), the concepts of human immunology are complicated to understand. In addition,
Huizenga et al. (2017) suggest that further studies using the suitable game for focusing on specific subjects

and how students learn when using a game might be helpful.

Research Issues

The graph below (Fig.8) shows the proportions of the measured variable (research issue) in the
papers. Over 70 % of the research issue is in the cognitive area, which has 39 articles. Meanwhile, the
others aspect like affective and psychomotor only has three papers and one paper respectively. In
addition, there are some mixed domains and other.

Some measured variables in the cognitive domain, such as conceptual understanding, critical
thinking skills, argumentation skills, and communication skills, were recognized. Meanwhile, there is
motivation with three papers and student’s engagement and enjoyment with one article in the affective
domain. In the psychomotor domain, it has been found that the measured variable is collaboration skills.

The other research issue in this review is media literacy. Besides, the mixed part consists of two domain
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which is cognitive and affective. The measured variable is students’ understanding of biology concepts and

students’ attitudes or perceptions in the mixed.

RESEARCH ISSUE

COQNITIVE AFFECTIVE PSYCHOMOTOR MIXED OTHER
Figure 8. Numbers of the research issue from 2010 to 2019

Most researchers allocated the conceptual understanding, which 29 articles discussed. The
development of games should be meaningful, which means they contained high-order thinking skills
(synthesize, analyze, create, and evaluate). The dominant articles to investigate understanding concepts
also argue in Li & Tsai (2013), which stated that most digital games were utilized to enhance scientific
knowledge instead of problem-solving skills. Cheng et al. (2015) also found that most research studies from
review serious game are focused on investigating serious game from the perspective cognitive domain.
Interestingly, although the game is known by fun activity, the researchers who measure the enjoyment and
engagement still a few which is only found 1 article over ten years.

The findings of the domains have been supported by many researchers, such as Johnson et al.
(2012), who revealed that the game has the benefit of enhancing the student’s motivation in the affective
domain. However, in this review, only two papers research the implementation of the biology game to
measure the student’s motivation. It has been known that the game can develop a student’s conceptual
understanding. There are many researchers exposed about that, for instance, Khenissi, Essalmi, & Jemni
(2015). Even Corredor, Gaydos, & Squire (2014) stated the game could stimulate the cognitive enhancement
and formation of mental structure. Besides, the findings align with Plass, Homer, & Kinzer ’s (2015) idea
about foundations in game-based learning that games must have motivation, cognitive motivation,
affective, and sociocultural engagement with the subject matter.

In the research mentioned above issues, there are 21° century skills, such as critical thinking skills,
collaborative skills, and media literacy. Thus, the research issue is in line with the Qian & Clark findings

(2016) that using Game-Based Learning (GBL) can promote the development of 21%-century skills.
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- Conclusions

Based on the main aims, the research focuses on analyzing educational biology games from 2010
to 2019 can conclude that over the period, the numbers of publications show the current evidence
development game-based learning in biology. The primary author nationality is from the USA, and the
major journal publication is American Biology Teachers, which is categorized in Emerging Science Citation
Index. The findings imply that publication in the game biology context still rare, especially from Asian
countries. The level of education in this review shows that most participants are high school students,
which the implementation is in the formal settings. The study also revealed that the dominant learning
strategy is active learning. The findings imply that the other learning strategies, such as inquiry-based
learning rarely implemented in the biology game. In addition, primarily, the publication is quantitative
research. The others findings are Biology Topics which the highest percentage theme used is Genetics. It
indicates that the complexity and abstract content have an enormous opportunity to be developed in the
future. Lastly, the majority of research issues that are measured are in the cognitive domain. The other
domains, such as affective, social, psychomotor, have the lowest percentage. The most considerable
proportion in the cognitive part is the understanding of the concept domain.

Further suggestions, to develop a biology game, researchers must consider the learning strategies,
topics, and research issues. There is a significant opportunity to develop the game using inquiry-based
learning because of the trends. The learning strategies can develop more skills such as scientific process

skills, not only understanding concepts. By doing so, learning will be meaningful.
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Abstract

Blended learning in chemistry education issue has been discussed throughout the world over the past
decade. The previous review on blended learning in chemistry provides valuable insight into learning
strategies and specific courses (Nugraheni, Adita, & Srisawasdi, 2020). Nevertheless, that review did not pay
attention to some issues in terms of authors’ nationality, journals, research methods, research issue,
education levels, online and offline learning portions, the specific model of blended learning in chemistry,
and technology used in blended learning of chemistry. Hence, this study conducted a meta-review of 76
blended learning in chemistry research articles indexed by the SCOPUS database published from 2010 to
2019 to analyze these issues. The results revealed that blended learning in chemistry was implemented
around the world. These findings showed that blended learning in chemistry was applied in the
Americas, Europe, Asia, Australia, and South Africa. It was also found that most researchers employed a
quantitative methodology such as experimental and survey. Meanwhile, most studies focused on the
cognitive aspect, such as students’ academic performance, students’ metacognitive scaffolding, students’
misconception, and students’ retention. Furthermore, most of the blended learning was applied in higher
education. The proportion of online learning and offline learning that is often done is half online and half
offline. This research also found that flipped classroom is the most favorite model in blended learning
with video as the primary technology used in blended learning in the chemistry classroom.
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B introduction

There is no doubt that the rapid growth of technology in this modern era opens up new
opportunities in education. “Many studies revealed that the implementation of new educational models
is more effective and preferred by students over traditional approaches” (Bernard, Bros, & Migdad-Mikuli,
2017, p.682). One of the new educational models that very popular is blended learning. Blended learning
was created by educational policymakers and practitioners when merely online learning environments
which had come with the enormous advancement of information and communication technology (ICT)
did not stand the test of time by adopting the advantages and integrate them into physical environments
(Seraji, Attaran, & Azizi, 2019).

In this 21*" century, the advancement of blended learning has brought transformation to all
subjects, including chemistry. Implementation of blended learning in chemistry courses is an astonishing
issue. Many studies reported that blended learning could be a fruitful way to enhance teaching chemistry
quality. For instance, Olakanmi (2016) reported that blended learning could facilitate students’ conceptual
understanding of the rate of chemical reaction topics. Likewise, blended learning can foster students’
outcomes significantly (Bernard, Bros, & Migdad-Mikuli, 2017).

Although there have been numerous studies that discover the application of blended learning in
chemistry, it is still needed to analyze the trends in the implementation of blended learning in chemistry.
The previous study (Nugraheni, Adita, & Srisawasdi, 2020) reported a research trend focused on learning
strategies and specific courses in chemistry. Regarding that results, some aspects still must be disclosed
further, including authors’ nationality, journal, research methods and issue, education levels, online and
offline learning portions, the specific model of blended learning, and technology used in blended learning
of chemistry. The trends of these issues are beneficial to be the references for educators who want to
practice blended learning, particularly in chemistry class. The literature on blended learning facilitated
chemistry courses will be revealed in this study to understand the implementation and trend of blended

learning in chemistry.

B Research Question

There were seven research questions addressed as the following questions:

RQ1: What are the authors’ countries and journals of selected blended learning in chemistry
studies?

RQ2: What are the research methods of selected blended learning in chemistry studies?

RQ3: What are the research issues of selected blended learning in chemistry studies?

RQ4: What are the education levels of selected blended learning in chemistry studies?

RQ5: What are the portions (online: offline) of selected blended learning in chemistry studies?

RQ6: What are the specific models of selected blended learning in chemistry studies?
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RQ7: What are the technologies of selected blended learning in chemistry studies?

- Literature Review

Throne (2004) stated that blended learning is a learning model that portrays an opportunity to
combine online instruction, bouncing innovative and contemporary technology, and traditional instruction
bounces direct interaction and students’ participation. In a broader sense to Thorne’s idea, Bersin (2004)
explained that blended learning is @ model for a specific audience that integrates various training “media,"
such as technologies, activities, and events to create an effective training program. Meanwhile, Watson
(2008) described that blended learning is a model that integrates face-to-face learning and online learning
to foster the classroom experience and extend learning through the innovation of information and
communications technology (ICT). Moreover, Graham (2006) described that blended learning is an
integration of face-to-face learning with computer-mediated learning. In short, blended learning is an
integration of online learning and face-to-face learning (Reay, 2001; Rooney, 2003; Sands, 2002; Ward & La
Branche, 2003; Young, 2002). Blended learning is used interchangeably in the research literature as

” o«

“personalized learning”, “differentiated instruction”, “hybrid learning”, “technology-mediated instruction”,
“web-enhanced instruction”, “mixed-mode instruction” (Krasulia, 2015). Furthermore, Staker & Horn (2012)
described four models of blended learning (i.e., rotation model, flex model, self-blend model, and
enriched-virtual model). In addition, the rotation model is divided into four sub-model: the station-rotation
model, the lab-rotation model, the flipped-classroom model, and the individual-rotation model.

There have been numerous published studies on the implementation of blended learning in
chemistry. For instance, blended learning was implemented in an organic chemistry course (Shattuck,
2016). The result indicated that blended learning intervention could promote students’ achievement.
Besides, blended learning was also implemented in the chemistry laboratory to optimize students’
experience (Kennepohl, 2013). Moreover, blended learning was also applied in chemical information or
cheminformatics (Baykoucheva, Houck, & White, 2015). The result revealed that students learned how to
reach literature and chemical property more efficiently. Meanwhile, another study that implemented
blended learning in chemistry pharmaceutical analysis (Visentin et al,, 2013) was found that blended
learning can foster students’ involvement. Furthermore, the studies of Lee, Sharif, & Rahim (2018), and
Jihad et al. (2018) also revealed that blended learning could enhance students’ conceptual understanding.

Based on the literature review, researchers endeavor to applied blended learning to foster
students’ learning. It provides educators information on how to prepare appropriate learning activities for
their students. To entitle the research and development of chemistry to become more knowledgeable,

the previous implementation of blended learning has become pivotal to analyze.
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B Research Methodology

Resources

This research study analyzed papers from the SCOPUS database from 2010 to 2019 by searching
for publications whose titles, abstracts, or keywords met the logical condition (‘blended' or 'hybrid" or
flipped’) and (learning) and (‘chemistry') respectively. A total of 430 articles published in Scopus-indexed
journals is appropriate for this review. In the final step, 76 papers were included in the present study. It was
found by removing 138 non-article papers, four non-English papers, and 209 non-related papers (see Figure

1).

Search article from the Scopus database with the keyword “blended” OR “hybrid” OR “flipped”
AND “learning” AND “chemistry”.

1

Select year of Publish 2010-2019

N = 430

1

Select the items from the source type that is "Article”

N = 292

Remove non-English Article

N=4

! Analyze the content of the target
I item

Select non-Related and non-available Article

Select the language of the item that is “English”
N =292

N =212

Fisure 1. Scopus database searching steps.

Coding Scheme

In the present study, the aspects being analyzed include nationality of authors, journals, research
methods, research issues, education level, the portion of online and offline learning, the specific model of
blended learning, and technology used in blended learning of chemistry. Each dimension is described in
the following item:

1) Nationalities of authors and journals: The standard information of those published papers is
discussed, including authors’ nationality and journals. The aim is to understand which countries are more
often published papers on blended learning in chemical education.

2) Research methods: The category of research methods was based on the four standard research
methods, consist of the quantitative research method, qualitative research method, mixed-method and
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system development.

3) Research issues: The research issues investigated in blended learning in chemistry education
studies were also analyzed, including the aspects of cognition, affective, psychomotor, and social.
According to the search result, it is divided into ten categories. The categories are cognitive, affective,
psychomotor, social, cognitive-affective, cognitive-social, cognitive-affective-psychomotor,
cognitive-affective-social, others, and non-specified.

4) Education level: This study classified the education level into four categories is Primary
Education, Secondary Education, Higher Education, and Professional Development.

5) Portion of online learning and offline learning: This study also examined the portion of online
learning and offline learning. According to the search result, it is divided into 20 categories, in percentage, as
follows: non-specified; 10: 90; 13.33: 86.67; 15: 85; 20: 80; 25: 75; 28: 62; 30: 70; 33.33: 67.67; 35: 65; 40: 60,
47: 53; 50: 50; 57: 43; 60: 40; 62: 28; 66.67: 33.33; 70: 39; 80: 20.

6) Specific models of blended learning: According to Staker & Horn (2012), there are four major
blended learning models. These are the rotation model, flex model, self-blend model, and
enriched-virtual model. Furthermore, the rotation model has four sub-models: station-rotation model,
lab-rotation model, flipped-classroom model, and individual-rotation model.

7) The technology used: The technology used is also investigated. According to the search result,
it is divided into 14 categories. These are video, LMS/web, vodcast, go-pro, virtual laboratory, Television
(TV), computer, mobile apps, simulation, LearnSmart Flash Card, lecture note, various ICT, specific

technology, and non-specified.

- Results

Nationalities of Authors and Journal

In this study, we merely probed the nationality of the corresponding author of the papers on
blended learning in the field of chemistry. The results indicate that many countries have already tried to
apply blended learning in chemistry teaching. The top country was the United States of America, with 48
papers. Furthermore, studies related to blended learning in chemistry were carried out in Canada with five
papers, followed by Singapore with four papers and China with three papers. Also, figure 2 depicts that
Colombia, Malaysia, Poland, and the UK contributed two papers for each country. Lastly, Australia, Belgium,
Greece, Italy, Ireland, Russia, South Africa, and Turkey contributed one paper for each country. This result is
quite similar to the previous study (Anthony et al., 2020), which revealed that the United States of America
conducted many studies related to blended learning since most of the first researchers of blended learning
adoption, such as Charles R. Graham, comes from the United State (US). These findings also suggested that
blended learning in chemistry not only implemented in the Americas (US, Canada, Colombia) and Europe

(Poland, UK, Belgium, Greece, ltaly, Ireland, Russia) but also in Asia (Singapore, China, Malaysia, Turkey),
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Australia and South Africa as well. Therefore, it implies that blended learning in chemistry is applied around

the world.

Nationalities of Authors
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Figure 2. Countries publishing papers on blended learning in chemistry from 2010 to 2019

Figure 3 indicates that the top international reputable journal with the highest contribution in this
field is the Journal of Chemical Education (JCE) with 35 papers, followed by the other reputable journals,
Chemistry Education Research and Practice with 11 papers and ACS Symposium Series Journal with five
papers respectively. Therefore, the other journals such as World Transactions on Engineering and
Technology Education, Turkish Online Journal of Distance Education, International Review of Research in
Open and Distance Learning contributed one paper for each journal. “The statistical finding of authors and
journal titles could be a reasonable reference to researchers who intend to publish blended learning in the

field of chemistry or host relevant workshop or conference in the future” (Premthaisong et al., 2019).
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Figure 3. Journals publishing on blended learning in chemistry from 2010 to 2019
Research Method

The research method in each article was also investigated. Figure 4 describes the research method
which is adopted in blended learning from 2010 to 2019. There were 56 pieces of research (73.68 %)
adopting the quantitative method. Quantitative methods are divided into some methods further such as
experimental and survey. One of the studies that implemented the quantitative method is the study by
Canelas, Hill, and Novicki (2017). Pseudo-experimental was applied in this research. Another example
implemented quantitative method is the study of Parsons (2019). The researcher employed a survey in his
research.

Furthermore, nine pieces of research (N=9, 11.84%) employed mixed method, following by system
development (N=8, 10.53%) and qualitative method (N=3, 1.32%), respectively. These findings are
analogous with the prior review studies conducted by (Holton et al,, 2006; Kumar and Pande, 2017,
Anthony, 2020), who discussed those quantitative methods were the primary approach employed in
previously blended learning studies. This finding also suggested that the implementation of blended

learning in chemistry focused more on learning outcomes.
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Figure 4. The research method adopted in blended learning in chemistry from 2010 to 2019

Research Issue

Research issues were probed in this study, including cognitive, affective, psychomotor, and social
aspects. Even though some papers discuss the other aspects. Figure 5 depicts that cognitive aspects is the
most popular issue in blended learning in chemistry (N=28, 36.84 %), followed by affective (N=16, 21.05 %),
cognitive-affective (N=11, 14.47 %), cognitive-social (N=4, 5.26 %), psychomotor (N=3, 3.95 %) and
non-specified aspects (N=3, 3.95 %) respectively. Non-specified means the papers did not mention the
research issues. Furthermore, two papers (2.63 %) discuss other aspects, such as students’ learning skills
and leaming efficiency. Lastly, there was one paper (1.32 %) that discuss the three aspects (cognitive,
affective, psychomotor) and one paper (1.32 %) that discuss another three aspects (cognitive, affective,
social). These findings indicate that blended learning in chemistry focuses more on investigating the

cognitive aspect.
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Figure 5. Research issues in blended learning in chemistry from 2010 to 2019

On the other hand, psychomotor was rarely investigated. Each aspect (cognitive, affective,
psychomotor, and social) consists of some specific research issues. Table 1 shows some examples for each
aspect. This specific research issue is in line with the prior study (Pima et al., 2018), which found that one of
the hot themes in blended learning is learner performance with sub-theme performance outcomes,
students’ and teachers’ satisfaction, engagement (students and teachers), students’ retention, motivation

and efforts, independence in learning, and learning autonomy.

Table 1

The Examples of Specific Research Issue for Each Aspect

Aspect Specific Research Issue (s) Example of Studies
Cognitive Schultz et al.(2014)
Butzler (2015)

Weaver & Sturtevant (2015)

Eichler & Peeples (2016)

Mooring, Mitchell, & Burrows (2016)

Students’ academic Shattuck (2016)

performance/achievement Christiansen et al. (2017)

Bernard, Bros, & Migdad-Mikuli (2017)

Cormier & Voisard (2017)

Halim et al. (2017)

Ring (2017)

Thomas (2017)
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Aspect Specific Research Issue (s) Example of Studies
Jihad et al. (2018)
Lee, Sharif, & Rahim (2018)
Lewis (2018)
McDowell et al. (2019)
Students’ Metacognitive Scaffolding Huertas et al. (2015)
Casselman (2019)
Students’ Misconception Fautch (2015)
Students’ Retention Robert (2016)
Ryan (2016)
Affective Students’ Engagement/Participation Ozdilek (2013)
Seery (2015)
Legron-Rodriguez (2019)
Stewart & Dake (2019)
Students’ Perception Hanson (2014)
Fitzgerald & Li (2015)
Donnelly & Hernandez (2018)
Ping et al. (2018)
Stewart & Dake (2019)
Students’ Attitude Olakanmi (2017)
Rau et al. (2017)
Parsons (2019)
Students’ Motivation Liu, Raker, & Lewis (2018)
Students’ Interest Z. Liu, Lin, & Zhong (2019)
Students’ Independence Butzler (2016)
Students” Autonomous Lenczewski (2016)
Psycho- Students' Experimental/Research Skill Brewer et al. (2013)
motor Shen (2016)
Bortnik et al. (2017)
Social Students’ Transferable Skill Canelas, Hill, & Novicki (2017)
Students’ Collaboration Skill Shattuck (2019)
Others Students’ Learning Style Polizzi & Beratan (2015)

Learning Efficiency

Zeng et al. (2018)
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Education Level

Education levels were examined, including primary education, secondary education, higher
education, and professional development. As illustrated in figure 6, there were 67 studies (88.16 %) in
higher education. At the level of higher education, blended learning usually implements at the
undergraduate level. Therefore, the researches were implemented at the undergraduate level, such as
Shattuck (2016), Fung (2017), Stewart & Dake (2019). Furthermore, there were five studies (6.58 %)
conducted in secondary education. The studies were implemented in secondary education, such as
Schultz et al. (2014) and Huertas et al. (2015). Meanwhile, three studies (3.94 %) implemented teacher
professional development. The study of Clary (2017) invited in-service teachers as participants, while Tsoi
(2010) and Ozdilek (2013) invited pre-service teachers as respondents. Lastly, another 1 study (1.32 %) was
implemented in primary education (Shen, 2016).

The finding shows that higher education preferred to implement blended learning than the other
levels, particularly in chemical education. It makes sense due to the character of learners. Graham (2006)
stated that one of the major issues when implementing blended learning is the role of learner and
self-regulation. Blended learning requires a large amount of self-discipline, particularly on the online
learning part (Collis, Bruijstens, & Veen, 2003). College students are more independent than high school or

primary school students. Hence, lecturers are easier to implement blended learning in higher education.

Education Level

BO

. B7

60

50

40

30

20

10 5 3 1

o | —
o s ;\-@ L
P g 3 o
& & & &
v i i e
& iy & o
o & 3 &
Ak {3 e
& Y & &
e o
o @
£
2
&
%<&

Figure 6. Education level applied blended learning in chemistry from 2010 to 2019

The portion of Online and Offline Learning

One thing that stands out in blended learning is the proportion of online and offline learning. In
this study, the proportion was carefully investigated in terms of the percentage of the application. As

illustrated in figure 7, 50:50 are in the highest ratio (N=13) after non-specified (not mentioned). It means

[29]



MsEsANEIAERs uinIngraseuwny (Journal of Education Khon Kaen University) [unAuTiLe (Selected Article)

that the half-half proportion of online and offline learning is the most preferred by researchers. These
findings are in line with the previous study (Pilcher, 2017, p.1696), which stated that “In many instances, the
contact hour time in blended learning is split 50/50 between meeting in class and the online component”.
It also makes sense since this portion is the easiest way among all portions. One of the studies that applied
half/half proportion is Mcdowell et al. (2019). They implemented blended learning in their redesigned
lecture with 2-section face-to-face instruction and 2-section online-mediated learning. The second rank of
variation is 25:75 (N=6), followed by 33.33:67.67 (N=5). As a reference for this portion, the study of Shattuck
(2016) applied a third of the course with flipped pedagogy. It refers to a third of the instruction is online,
and the other part is offline. Furthermore, there are still many variations of proportion conducted by
educators in chemistry class. Four papers explained 10:90 as the portion of their blended learning class.
This proportion laid the least online learning than the other various proportions. One of the studies that
applied this portion is the study of Stewart & Dake (2019). This study conducted 36 hours of in-class
contact time with 15-20 minutes of online video per topic. Additionally, there were 12 topics in this study.
It means roughly 480 minutes or 4 hours for online learning. The other (N=4) papers employed 70:30 as a
proportion in their blended learning class. Furthermore, the ratio of 20:80 was used in the (N=3) papers.
Meanwhile, 28: 62; 47:53; 57:43; 66.67: 33.33 and 80:20 were used in two papers (N=2). The ratio of 80:20 is
the proportion that laid the highest online learning. The study by Hanson et al. (2014) used this proportion.
Among ten weeks of instruction, educators conducted online learning in eight weeks and merely
conducted offline instruction for two weeks. Kaur & Ahmed (2006), Kaur (2013), and Owston et al. (2019)
recommended this portion as the successful delivery of blended learning by balancing 80% online learning
(activities, information, resources, assessment, and feedback) and 20% classroom instruction (face to face).
Likewise, Ginns & Ellis (2007) argued that achieving a blend of 29-30% face-to-face and 79-80% online
teaching delivery is required for effective blended learning. This is in line with the previous studies (Graham
et al,, 2013; Bokolo Jr et al., 2020), which stated that one of the strategies to enhance the implementation
of blended learning in higher education is making policies to decrease face to face classroom hours and
increase online learning hours (Park et al. 2016). Lastly, 13.33:86.67; 15:85; 30:70; 40:60; 60:40; 62:28; and
67.5:32.5 were used in a study (N=1).
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Figure 7. The portion of online: offline applied on blended learning in chemistry from 2010 to 2019

Specific Model of Blended Learning

Specific models of blended learning have also been investigating in this study. According to Staker
& Horn (2012), there are four major blended learning models: rotation model, flex model, self-blend model,
and enriched-virtual model. Furthermore, the rotation model has four sub-models: station-rotation model,
lab-rotation model, flipped-classroom model, and individual-rotation model. Figure 8 indicates that the
Flipped Classroom is the most favorite model in blended learning (N=50, 65.79%). For instance, the study
of Shattuck (2016), Fung (2017), and Stewart & Dake (2019) applied flipped classrooms. It was followed by
general blended learning (N=24, 31,58%). This category means the papers did not mention the specific
model of blended learning. As references, Ping et al. (2018) and Shen (2016) implemented this model.
Furthermore, another (N=1, 1.32%) study adopted a mixed model (blended learning in general and
flipped-classroom). The study implemented this model is a study by Baepler, Walker, & Driessen (2014).
Lastly, one research (1.32%) applied the rotation model (McDowell et al., 2019). This finding is in line with
the prior study (Alammary, 2019), which stated that the flipped classroom is “the most widely known
blended learning model." Likewise, Hwang, Lai, & Wang (2015) found that so many educators adopted

flipped classrooms.
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Technology

The technology used was also investigated. According to the search result, it is divided into 14
categories. These are video, LMS/website, vodcast, go-pro, virtual laboratory, Television (TV), computer,
mobile apps, simulation, LearnSmart Flash Card, lecture note, various ICT, specific technology, and
non-specified. Figure 9 depicts that video is the most popular technology in implementing blended
learning in chemistry (N=34, 44.74%). The previous result revealed flipped classroom is the most popular
model in blended learning since the video is the leading technology in the flipped classroom. The studies
of Shattuck (2016), Fung (2017), and Stewart & Dake (2019) are some examples of using video as technology.
Furthermore, another technology used was various ICT tools (N=17, 22.37%). One of the studies that using
various ICT tools is the study of Shen (2016). The researcher used video and virtual laboratory in the
classroom. Additionally, the other technologies used were various ICT tools were LMS/website (N=6, 7.89%),
specific technology (e.g. Explain everything app, multitouch book, notebook (QDWD) (N=3, 3.95%), virtual
laboratory (N=2, 2.63%), simulation (N=2,2.63%), vodcast (N=2, 2.63 %), go-pro (N=1, 1.32%), Television (TV)
(N=1, 1.32%), Computer (N=1, 1.32%), mobile (N=1, 1.32%), Flashcard (N=1, 1.32%). Meanwhile, four studies

(5.26%) did not mention the technology used in their blended chemistry classroom.
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- Conclusion

This present study performed a meta-review and analysis of implementing blended learning in
chemistry from 2010 to 2019. The findings revealed that blended learning in chemistry is widely
implemented around the world. It also found that most researchers employed a quantitative
methodology. It implies blended learning in chemistry focuses more on students’ learning outcomes.

Meanwhile, the results also revealed that the issues related to "psychomotor” were rarely
analyzed. Instead, most studies focused on the cognitive aspect. This finding shows that many studies are
required to enhance students’ academic performance. Furthermore, it implies that examining the impacts
of blended learning in chemistry courses on students’ cognitive aspects remains an exciting and prominent
issue.

Furthermore, it also found that most studies have been conducted in higher education. It implies
that lecturers preferred to conducting blended learning than teachers. It is also related to the character of
the learner. The sophomores are usually more independent than high school students. Hence, lecturers
are easier to implement blended learning in higher education.

Besides, this study also found in the portion of online instruction and offline instruction. Half
online and half offline become favorite parts. Even though, there were many various portion such as 10% :
90%, 13.33% : 86.67%, 15% : 85%, 20% : 80% and many other portions. It implies that educators
implemented blended learning in chemistry in many various portions. It depends on the characteristic of
the learners and specific courses.

Therefore, this research also found that flipped classroom is the most favorite model in blended
learning, particularly in the chemistry classroom. Lastly, the findings also found that video is the most

popular technology in implementing blended learning in chemistry. The previous result revealed flipped
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classroom is the most popular model in blended learning since the video is the leading technology in the
flipped classroom.

Regarding the results, some points can highlight for future endeavors. The present study found
that cognitive aspects are still to be a prominent issue. Meanwhile, most blended learning in chemistry was
conducted in higher education with sophomores as participants. It implies that implementing blended
learning in chemistry for the other education levels, including the public (citizen), is still required.

Additionally, the prior study results (Nugraheni, Adita, Srisawasdi, 2020) also highlighted some important
points. These are blended learning in chemistry focuses more on supporting theoretical chemistry. Hence,
the implementation of blended learning on application chemistry opens up an opportunity to be
investigated. Furthermore, teamwork learning becomes the favorite learning strategy in the implementation
of blended learning in chemistry. Regarding the findings of the prior and present studies, the
implementation of blended learning on the application of chemistry (e.g., circular plastic economy) with
public participation approach (e.g., citizen science and inquiry) is an exciting issue to be explored for future

work.
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Abstract

The Coronavirus disease outbreak has caused global panic that affected the limitation of human activities,
including the teaching and learning process in schools. Since the Indonesian government supported the
Work from Home (WFH) campaign, most schools emphasized distance learning by using video conferencing
to conduct teaching and learning activities. Video conferencing technology is considered an advantageous
media for teaching and learning activities because of its ability to bring the classroom environment into
digital form. This study aims to identify the quality of the teaching and learning process using a video
conferencing platform based on students’ perspectives and attitudes. The sample of this study is 379
respondents from junior and senior high school students in Indonesia. The data collection is conducted
using a questionnaire based on students’ perception and attitude towards video conferencing during a
covid-19 pandemic. The result is divided into two variables which are students’ perspective and attitude.
Students’ perspective result shows positive responses to video conferencing in learning such as providing
joyful learning, easiness to access learning activity, and easiness in completing a learning task. Furthermore,
the result reveals that video conferencing for learning is lacked in providing better understanding and active
and collaborative learning. The majority of the students faced technical issues as obstacles.

Keywords: Video Conferencing, Distance Learning, Online Learning, Students Perspective, Students Attitude.

. Introduction

The sudden outbreak of Coronavirus has shocked all over people around the world. This outbreak
was first identified in Wuhan, China, in December 2019. The condition is turned more chaotic since the
outbreak was spreading across to other countries, and The World Health Organization (WHO) announced
the Coronavirus outbreak as a global pandemic. Following the instruction from World Health Organization,

several countries attempted to apply lockdown regulation (to limit human mobility) and conducted several
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health protocols. Furthermore, Covid-19 has had a significant impact on the world of education, including
the education system in Indonesia. This regulation is totally changed all live human activity, including social
interaction, economic activity, and the educational system. Furthermore, Covid-19 has had a significant
impact on the world of education, including the education system in Indonesia. However, our societies,
companies, government office, educational institution, and schools support this regulation in minimizing
the Covid-19 outbreak cases by implementing policies of Work from Home (WFH).

The implementation of Work from Home (WFH) campaign is initiated by the educational sector to
conduct distance learning. It means that traditional and routine learning, which is based on teacher-student
interaction in the classroom and outside the classroom, has changed slowly also to distance learning. Many
educational experts suggest distance learning as a possible alternative and the right decision to keep the
teaching and learning process run during this pandemic. Traditional and routine learning, which is based on
teacher-student interaction in the classroom and outside the classroom, has shifted to distance learning.
Recently, the Indonesia Ministry of Education has released an announcement to support distance learning
since March 2020. This announcement is addressed into several points, namely: (1) using online learning
during the study from home and providing meaningful learning; (2) Learning process is emphasizing in
integrating the learning material, and recent issues about Covid-19 pandemic; (3) Learning activities should
be concerned to the learner accessibility to learning facilities; (4) Learning product and learning activities
result are assessed by using qualitative technique. Since these regulations have been released, the majority
of teachers in Indonesia start to conduct distance learning models in the teaching and learning process.

Web and video conference is most effective for learning when used in an interactive mode
(Caladine 1999, Mitchell 1993). Furthermore, interaction is achieved through collaboration with learning
resources, the facilitator, and students, and it will produce interactive learning activities. So, during the
Covid-19 pandemic, the use of video conferencing could be considered an effective way to conduct
teaching and learning activities. This phenomenon is mentioned by the article in the Indonesian newspaper
“Kompas” that said that Video Conferencing becomes a popular delivery system in the teaching and
learning process because of its advantage to facilitate face-to-face communication in digital form.
Additionally, there are several reasons why using video conferencing platforms during distance learning
schemes would be better than other tools of platforms. Taken from the Website “Microsoft”
https://www.microsoft.com/en-us/microsoft-365/business-insights-ideas/resources/10-reasons-to-use-
video-conferencing, video conferencing platform provide ten benefits: 1) improves communication; 2) Helps
build relationships; 3) Saves money; 4) Saves times; 5) streamlines collaboration; 6) Improves efficiency; 7)
Increases productivity; 8) Makes scheduling meetings easier; 9) Creates consistent, accurate records; and
last, 10) Enable live events. However, the implementation of video conferencing for learning purposes
during the Covid-19 pandemic is not always become a solution for several people. Consequently, the pros
and cons of the use of video conferencing cannot be neglected. It is also needed to know the pros and
cons of using Video conferencing platform to give insight on how video conferencing impacts the students
and related to their backeround in this current pandemic situation.
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This recent study focuses on students’ perspectives and attitudes toward video conferencing
platforms in conducting distance learning during the Covid-19 pandemic. Perspective can be measured
through the variety of indicators that give us experience toward the object, including the object efficiency
and effectiveness. The attitude addressed on mental state or settle thinking and feeling to the
implementation of the program. The motivation and variety of obstacles will be an indicator in measuring
the perception. To be concluded, it could be said that the attitude could be the other result and action

which the students tend to give out after they are done giving perspectives.

M Research Questions

There are two research questions which can be mentioned as follows:
(1) How is students’ perspective towards implementation video conferencing platform for learning
based on its effectiveness and efficiencies?

(2) How is students’ attitude towards the implementation video conferencing platform for learning?

. Literature Review

Related Studies

Since the comprehensive implementation of online and distance learning, many studies attempted
to conduct studies and surveys towards distance learning form, effectiveness, user responses, model and
app development, etc. This study focuses only on reviewing user perspective and attitude towards the
implementation of distance learning through video conferencing platforms during the COVID-19 pandemic.
In Indonesia, the lack of using online learning systems and technology-supported online learning was shown
before the pandemic. This fact is supported by the statement from the Head of ICT Center for Education
of Indonesian MOE during The International Symposium on Open, Distance, and E-Learning 2018 in Bali. He
stated that only 40 percent of Indonesian teachers have readiness and competencies for technology
implementation in the classroom. The sudden pandemic had forced the teaching and learning process into
the online system. Unfortunately, not all teachers and learners are well-prepared for this system. According
to a study conducted by Jamal (2020), the implementation of online learing must consider the readiness
aspect to ensure the success of the program. Online learning readiness can be assessed through six aspects
which are: teachers, students, facilities, school management, school environment and behavior, and
dependency on conventional learning. The result of the study revealed that student aspects and
dependency on conventional learning are becoming the major issues for online learning readiness.
Concerning to education process, especially in the pandemic situation, is not just about curriculum and
teacher readiness. Learner readiness is also considered an important issue. Identifying the learner readiness

through a deeper understanding of their perspective and attitude towards technological use for learning
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can lead educators and educational stakeholders to provide a better educational system during the
pandemic.

Video conferencing is one of the online learning forms which widespread use during a teaching and
learning process during a pandemic. Moreover, video conferencing is known as effective instructional media
to support distance learning because its specialty is the audiovisual media that is supposed to facilitate
authentic learning. Various studies are conducted to analyze the effectiveness of video conference meeting
applications for pupils start from early childhood education until higher education. As a study conducted
by Ismawati and Prasetyo (2021), the effectiveness of zoom cloud meeting using for learning activity in
early childhood education shows a significant improvement by analyzing learner pretest and posttest.
However, learning through video conference applications for early childhood education should be on the
parent’s guidance and monitoring during the learning process, in which the learning process is more
controllable. Another study conducted by Mustakim (2020) described that analyzing learning effectiveness
through the implementation of online instructional media for mathematic learning at a secondary level
during pandemic shows that video conferencing platform is an unfavorable app to use. The data is
confirmed that several video conferencing app (Zoom and Youtube) are placed at the lowest rate. The
pupils are preferred to use Google Classroom, which is believed can have positive effects such as improve
learning achievement and increase motivation. Analyzing learner attitude and perspective toward specific
instructional media is fundamental support in determining the effectiveness of instructional media and as

an initial study to develop proper instructional media.

| Conceptual Underpinnings

Distance Learning

Since era 4.0, various aspects of our lives have begun to adjust, including the educational system.
Supporting this change, many educators are changing their preferences in conducting educational activity
by using modern technology and implementing distance learning. Distance learning is not a new thing in
the educational system. It was introduced by Isaac Pitmen by offering shorthand lessons through the mail
in  1840. Since then, several correspondence studies were established, such as the American
correspondence study program in 1873. Nowadays, we can find various definitions of distance learning from
different scholars. The most common definition of distance learning by scholars is emphasized on
pedagogical approach and technology. According to Molenda (2008) and Buselic (2013), distance leaming is
an educational program that emphasized the separation between teachers and students by the time and
place and the interrelation implementation of teaching method and technology in supporting the
information interchange. Additionally, Traxler (2018) explained the essence of distance learning as the use
of digital technology to create spaces that accommodate people’s interactions from different cyberspace
or geographical distances. Educator dependency on distance learning is not apart from the advantages of
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distance learning. According to MaclLaughlin et al. (2004), distance learning provided several advantages,
including 1) facilitating educational institution that has students at different places; 2) to increase the
mobility of instructor; and 3) providing flexibility in scheduling.

Conducting distance learning could implement several techniques and delivery systems, including
E-TV (educational television), computer-assisted instruction, computer-mediated communication (this is
including video conferencing leaming), etc. In advance, many scholars divided distance learning based on
an interactive process that is synchronous and asynchronous. Synchronous communication is considered
more effective than asynchronous because synchronous can provide direct human interaction. As
Muthmainnah et al. (2019) said that synchronous communication had high possibilities of learner-human
interaction and avoided isolated feelings during communications. Moreover, the interaction can be in the
form of text, audio, and video. According to Robert (2009), one of the popular synchronous media varieties
is the Video Conferencing Platform which enables two or more people to communicate from different
places.

In brief, the primary concern of applying distance learning for the teaching and learning process is
the technology capability. Technology should be able to effectively transfer learning messages, create
communicative relationships, improve learning experiences, and easy access to learning information (King

and South, 2017).

Video Conferencing

Laurillard (1993) defined video conferencing as a medium that provides access for many sites to a
remote academic expert. Video conferencing is mentioned previously as synchronous learning, which means
the platform is facilitated direct interaction between two subjects, in this case is teachers and learners. In
the early appearance of video conferencing, it was commonly used as a business meeting platform. Since
the popularity of distance learning has risen, many educational institutions start to use it as instructional
media. The presence of video conferencing platform is considered as a proper media to use in presenting
the classroom environment during a pandemic.

At present, video conferencing for education is widely used at every educational level to provide
easy access to learning material for learners in remote areas, to expose students to technology used as a
one of professional demand, to minimize the distance issues in attending an educational program, equity
in assessment and learning, giving a motivational boost, to increase the cross interaction between
educational institutions, and to improve communication skills (Cochrane, 1996; Freeman, 1998; Candarli,
2012). However, the implementation of video conferencing is not always beneficial for students. Freeman
(1998) also provided various problems faced by students with the video conferencing, including 1) reduction
in learning time; 2) increase disruptive behavior; 3) reduce staff-student interaction; 4) economic aspect,
and 5) commercialization. Moreover, the unprepared design of video conferencing for learming will lead the
classroom activity into a teacher-centered approach in which this approach is not relatable to the learning

in 21°-century learmning.
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| Methodology

Participant

The study sample includes 379 students of Junior High School and Senior High schools in Indonesia.
The respondent is chosen by using a simple random sampling technique which is the object has an equal

probability of being chosen as a sample.

Data Collection

This study is conducted from May to June 2020 which is the early phase of pandemic in Indonesia
and all schools started to implement online learning. The data collection is conducted by using
combinations of open-ended and close-ended questionnaire. The content of questionnaire is constructed
based on student perception and attitude towards the use of video conferencing in learning during covid-
19 pandemic. The questionnaire is administered to the respondents through online system by using Google
form. The two aspects are namely the students’ perspective and students’ attitude toward video
conferencing platform. The total items combined in both aspects in this questionnaire are 11 items. The 11
items distributed in both aspects, 5 item questions related to students’ perspective and 6 item question
(with open-ended questions) related to students’ attitude. Students’ perspective or perception means the
process of receiving information and stimuli from the surrounding environment, then interpreting the
information and categorizing it in the framework of knowledge appropriately (Mahdum, 2019). There are 2
aspects in the perception side which are including (1) Usefulness (Effectiveness) and (2) Ease of Use
(Efficiencies). Usefulness (Effectiveness) means the degree to which a teacher and students believe that
using a technology (video conferencing) will enhance their job performance. The example item of this
aspect is “The use of video conferencing platforms for learning can create more joyful and interesting
learning”. Meanwhile, Ease of use (Efficiencies) means the degree to which a person believes that the use
of a technology (video conferencing platforms) will be free of effort (Davis et al. 1989).The example item
of this aspect is “The use of video conferencing platforms provide students’ easiness to access learning
anytime and anywhere”. Meanwhile, the second aspect, students’ attitude, means that students have
mental state or settle thinking and feeling to the implementation of video conferencing platforms while
teaching and learning occurred online. It takes the preliminary information on the usage of video
conferencing platform based on indicators such as (1) Motivation and (2) Obstacles during learning process.
Motivation is a psychological process that enhances and directs behavior to achieve goals. Internal factors
and external factors also influence and encourage someone to increase success, achieve performance or
change behavior and attitudes (Mahdum, 2019). The example item of this indicator is “How is students’
ability and knowledge to use video conferencing platforms for the learning process during Covid-19

Pandemic?”. On the other side, obstacle is internal or external factor that preventing teacher and students
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to implement video conferencing (Mahdum, 2019). Differently, this indicator would be answered freely by
the respondents and divided into five terms: No Problem, Understanding learning content, Economic

problem, Individual readiness, Technical Issue and problem in learning activity.

Data Analysis

The process of data interpretation through data analysis is divided into: (1) Analyzing the students’
response through closed-ended questionnaire is using statistic descriptive analysis; and (2) The open-ended
questionnaire is analyzed using transcription and coding. In which, each respondent’s answer will be

interpreted, selected, and grouped into several categories.

Reliability

The reliability analysis is using SPSS 23.0, showing that the score of reliability is .833. The acceptable
value of alpha has ranged from 0.70 to 0.95. Tavakol & Dennick (2011) stated that the maximum alpha

value of 0.90 had been recommended.

B Result and Discussion

During the Covid-19 Pandemic, the mobility of our society is limited to avoid a massive infection.
This circumstance is also made a massive impact on educational systems in Indonesia. The government has
started emphasizing the massive use of technology to provide distance learning such as e-learning platform,
video conferencing platform, etc. This study aims to identify students’ perception and attitude towards the
use of educational technology during the Covid-19 pandemic. The students’ perspective and attitude
questionnaire represents the numerous and various responses from students about the usage of video
conferencing platforms during Covid-19 Pandemic. Different responses show that every student has different
perspectives and attitudes towards the appearance of online video conferencing platforms.
The questionnaire parts also show the several types of Video Conferencing application used by students
namely Zoom, Google Meet, Whatsapp, Cisco Webex, Hangouts, Youtube and other E-learning meeting. It
is also has the information on students’ family income ranged from less than 1 million to more than 10
million per month. Furthermore, the questionnaire items are also included the personal background namely
students’ background such as gender, education level, and parents’ income. Most of the respondents are
female students, junior high school students and students with parents’ income around 1 million Indonesian
rupiah per month. The result is then explained with descriptive analysis which discussed about students’

perspective and attitude.
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Research Question 1: Students Perspective towards Video Conferencing during Covid-19 Pandemic

The following item questions will cover both aspects of students’ perception of Video Conferencing

Platforms during Covid-19 Pandemic.

Table 1. Aspect of Students’ Perspective towards Video Conferencing Platform during Covid-19 Pandemic

Result (%)
ltems

Strongly Disagree Disagree Agree Strongly Agree

The use of video conferencing
platforms for learning can create

0.79 11.35 7177 16.09
more joyful and interesting

learning.

The use of video conferencing
platforms can give a better

3.43 48.55 38.52 9.50
understanding to the subject

material during learning.

The use of video conferencing
platforms  provide  students’

1.32 9.50 61.74 27.44
easiness to access learning

anytime and anywhere.

The use of video conferencing
platforms facilitates students to

8.71 74.67 10.82 5.80
easily conduct active and

collaborative learning.

The use of video conferencing
platforms enhances the

1.85 12.14 65.17 20.84
convenience to complete

learning task or exercises.

Usefulness is derived into two items addressing how video conferencing platforms provide joyful
and exciting learning and provide better learning comprehension. According to the result, most learners
mention video conferencing can provide joyful and interesting learning because video conferencing can
visualize the classroom environment without visiting school. Along with Bhasin’s statement (2012), there
are several indicators that instructional media based on ICT is claimed to provide joyful learning for pupils,
including animations, simulations, software packages to teach

[48]
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various subjects, speech, music, multimedia networks, image enhancements, etc. All these ICT abilities can
create virtual realities and experiences for learners. On the other hand, the result shows that disagreement
of Indonesian pupils on video conferencing can provide better learning comprehension. The primary reason
is that learner having less direct contact and interaction towards the subject materials. Moreover, they are
easier to get distracted by the other technical factor. Strengthen the claim, Denstadli et al. (2012) mentioned
that the biggest issue that users of video conferencing face are blurred and hard to define information.
Addressing the Ease of Use of video conferencing, the questionnaire provides three items:
identifying the easiness to access learning, conducting active and collaborative learning, and completing
learning tasks. Students give their positive response towards video conferencing efficiencies to access
learning and complete the task. The presence of video conferencing emphasizes on the value of flexibility
and easiness to access learning without sacrificing time. Additionally, learners are also given a freedom to
explore information available in the internet and simplicity to find information they need (Gladovich, 2019;
Suryani, 2010). However, students are showing their disagreement with the statement that video
conferencing can facilitate active and collaborative learning. The uncontrolled environment during online
classroom using video conferencing is becoming a significant issue. Drexhage et al. (2016) mentioned that
the lack of opportunities to get involved in the class and communicate with teachers become the significant

issues to conduct active learning using video conferencing.
Research Question 2: Students Attitude towards Video Conferencing during Covid-19 Pandemic

The following item questions will be presented in the term of students’ attitude towards Video
Conferencing Platforms during Covid-19 Pandemic to address both indicators. This part took the percentage
of each choice and gave a written section in which students can serve reasons to the answers about attitude
toward video conferencing platforms.

The motivation aspect is derived into three items asking about students’ ability and knowledge
towards video conferencing use, the quality of learning process that students experienced through video
conferencing, and the types of video conferencing platform that students use. Firstly, the technological skill
is highly recommended ability to possess by students for working productively during the implementation
of video conferencing learning. According to the result of students’ technological ability (Table 2), more
than 50 percent of sample students possessed good ability and knowledge in video conferencing. The next
item is identifying the quality of learning during the implementation of video conferencing (Table 3). Around
40 students respond that it is good to use video conference-based learning, meanwhile the rest take a
more agreeable position on this question. There are many benefits with online video-based learning such
as more knowledge to accomplish, more understanding the material, more task can be done quickly, or
more explanation given by teachers. Additionally, besides home, they can also learn anywhere or at
anyplace. Technic on how to start (open) is also not complicated and straightforward so, there is no problem,

we need only internet and gadget. Additionally, if teacher used to record their meeting, students can watch
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the learning online over and over again. A case is that a student feels more passionate and confident to

speak rather than in face to face environment in school.

Table 2. Students’ ability and knowledge in implementing video conferencing platforms (Motivation)

Result (%)

[tems Very Poor Average Good Very

Poor Good

How is students’ ability and knowledge in using
video conferencing platforms for learning process 0.53 2.37 30.34 59.10 7.65

during Covid-19 Pandemic?

Table 3. Learning experiences (Motivation)

Result (%)

[tems Very Poor Average Good Very

Poor Good

How is the quality of learning process that
students experienced through the 0.79 14.51 7.92 64.38 12.40

implementation of video conferencing?

The rest find that it is not a good idea because they are still thinking that learning is more
comfortable in school and can facilitate communication with friends, if they are doing it online, sometimes
there is an error or the signal is not supported and that will bother them during learning. Sometimes, if the
signal got problems, the communication between both parties is going to be delayed and there is no clear
voice to hear. Also, there is an absence on socialization among students. Sometimes, teachers only give
limited time in online video learning, so when the students have difficulties, there would be no time to ask
for deeper learning. The worst, the students could be late in task submission just because of internet
problems.

Prominent of the participants think that zoom and google meet would be the ones from numerous
available and well-known platforms that will help them access the material (Figure 1). They supported this
because they were both accessible to use, easier to open, clear presentation, advanced quality, and
because their teachers told them to access those. Unfortunately, back to the basic, all need a good signal
and internet, so it comes a little bit hard for them to get the material beside online. Sometimes, they find

it hard to access because their connection is not good either it was the teachers’ connection or vice versa.
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Another thing is that teachers still use Whatsapp to forward their task and material online rather than video
conference and submit there. In the other hand, the surprise comes that around half of the students
participated in the questionnaires do the video conference for the sake of school procedures or their
teacher’ asking or reinforce them to use that platform (either zoom, google meeting, etc.), so there is no

possibility to choose their preferred platform.

Video Conferencing Application
60.00% -
51.72%

50.00% -
40.00% - 39.05%

30.00% -

20.00% -
11.61%

10.00% - 5.54%
0.26% (.26%  1.06%
0-00% = T T - T T T — T

Zoom Google Whatsapp Cisco Hangouts Youtube E-learning
Meet Webex meating

Figure 1.Type of Video Conferencing Application Used by Student

As students, many think this kind of development through online learning is already been a help
for them to accelerate learning (Table 4). The problem mostly was that the more teacher use online learning,
the more they could not provide a more straightforward assessment to students. Imagine if a teacher would
make it easier by only giving small task that covers one subject. It would be much more significant for
students to overcome the learning difficulties. Many students said that online video learning already makes
a good quality for learning and students can use it wisely, furtherly, it will help more in this current situation
regarding covid-19 pandemic. Another specific answer is that the more developed a technology is, the more
necessary people to understand digital learning and how they cope with it. Also, even though the money
we invest in online learning couldn’t be said cheap, the benefit would help students get access to online
learning. The learning could be more practical, easy to follow and broader. Even though we could not meet
face to face with teacher, the learning can be conducted well at home. The negativity could be taken such
as making students lazy to open book because of already reduce energy while doing online video
conference. Also, not making book as their thing to learn and understand but maybe as a force to keeping
them getting a good score. Last, teachers should evaluate how they give students extra works because

some students feel stressed and not enthusiastic during learning because of that reason.
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Table 4. Aspect of Students’ Attitude towards Video Conferencing Platform during Covid-19 Pandemic

(Motivation)
Result (%)
[tems Not Needs quality Prospective
prospective enhancement
How is your thought as a student with the
appearance of numerous video conferencing
0.26 25.59 74.14

platforms for future technology development in

education field?

Table 5. Obstacle in using video conferencing during learning process

Issues

Result (%)

No problem

Understanding learning content

Economic problem (difficulties in providing

facilities and supporting element)

Individual readiness

Technical Issue

Learning activity (lack of experience to receive

proper learning activities)

11.08

6.59

26.38

2.63

47.49

5.80

Identifying students attitude towards video conferencing is also conducted by seeking the obstacle

learner faces during video conferencing implementation (Table 5). We could call it problems in using

platform video conference-based learning, which could be specified mainly through two terms: First,

economic field. Many young generations include students from the early stage until higher school levels

have difficulty earning money (provide by parents or themselves) to access online learning or video

conference. In line with the information about the economic status that we gather from our sample (figure

2), there are about 48.02 percent of our student family income less than 1 million rupiah per month (USD

67). Thus, this made them not to be able to buy internet package. Another thing that should be considered

is if they want to get a good signal, they should have an internet provider, the better internet provider will

enhance the better signal it will produce. That is why in recent cases, parents often provide Wi-Fi at home.

The richer ones may get easiness to buy the internet package, but this is definitely far different from poor
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people. They tend to work first or put a saving so they can afford money to buy internet package. If this

problem (signal) happened every day, it could increase the misunderstanding between students and

teachers.
Families income (Indonesian Rupiah)
60% -
50% 48%
40% -
30% 28.76%
6 -
20% -
14.25%
10% - 6.59%
2.37%
0% : : : e
< 1 million 1 -3 million 3-5million 5-10million > 10 million

Figure 2. Students Family Income

On a social course which does not have the necessity to do learning and project practically, they
only need to understand and remember learning theoretically, meanwhile for science-based course, they
need to understand more and practice in real life, if they only do online learning (which only demonstrated
by teacher’ speaking), they will get problem or misunderstanding during their own practices. Sometimes, it
is not only about money, they (students) need to prepare well before accessing online video platform,
such as get into the platform earlier than it should be to make minimum error of signal. On the other hand,
half of the answers from the participants said that they got no problem while accessing video conference
platform, this is due to good signal and availability of internet quota. Another different problem is the lack
knowledge of the platform provided. For example, the students are new in using such kind of platform like
Zoom and they do not know how to insert their content to present in Zoom or they do not understand
the feature (system) of the platform so they merely cannot use it or because that is the new thing for them.
It is often happened not only because of lack of knowledge (students), but also the lack of assistance from
teacher itself. Last but not least, we can find that even though you already provide all the best to get good
access to the online video platform, the quality of the video itself could be not excellent sometimes.

During the video conference learning, students overcome the difficulties by using translating service
or could be with google translate. They also often ask for information from teacher, friends or parents if
there is a problem or something they would not understand. Students hereby mention that when they are
late or missed the online video learning, their friends always helping them in explaining the material that

they got from teacher with better communication. Shouldn’t they have internet quota, they will do their
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best by installing Wifi in their home. They maximize their internet quota to learn the material from teachers
or communicate the learning with their friends. Teachers sometimes save the record of the meeting and
students use it to watch multiple times so that they can learn better. If the signal or internet got broken or
not good, they re-login or wait to the signal until it can be used again. They usually find another better
internet package which is excellent and suitable for their area or phone. Sometimes, there are also certain
times to do online video learning at home based on different area, as an example, night in several areas
would be suitable, otherwise, morning and afternoon would be best. Places, too, sometimes will affect the
learning. During learning, we reluctantly find people find wifi on public places such as library, shopping mall,
café, restaurant that is also comfortable for them to read and understand the material.

Fortunately, not all of the students get troubles while performing the online video conference
learning. When they had no struggle, they often use the time to learn as maximum and best as they could
be. They understand what teacher is speaking and what they have to do. Students often value their time
and use their time wisely on reading books and understand the material given by teacher. They also
presented additional materials that provide extra help to their learning aside from learning by hearing their
teacher’s explanation. If they got a problem, one particular thing that they have to do regarding the lousy
connection or signal is patience. They have to be patient at the end of the day. They also sometimes wait
until the connection gets better. They also need to concentrate more on video learning because they
should catch up with the material given by the teacher. The particular case goes to the ones who cannot

afford money to buy internet. They need extra work and save their money to buy internet.

M conclusion

To conclude, from using video conferencing platforms during online learning in Covid-19 Pandemic,
we could take the strength and weaknesses from this learning based on the students’ perspective and
attitude. From the result of students’ perspective, the Video Conferencing platform during online learning
provided joyful learning, easy to access learning activity, and easiness in completing a learning task.
Meanwhile, different from the previous advantages, the Video Conferencing platform is lacked in providing
better understanding, active and collaborative learning. It has also appeared that Zoom is the most used
platform in online learning during Covid-19 Pandemic by students. Last, students claimed that learning
through video conferencing is worthy and fun to use. However, technical issues and economic problems
become an issue during the implementation of video conferencing platform within online learning. Students
think that it is sometimes difficult to operate the platforms or the bad signal occurred when learning online
for the technical issues. Similar to the technical issues, economic issues also become the problem as in
many remote areas, people lived in low-income family. Thus, this leads to students not being able to
provide internet package because of the expensive price and accessibility of internet signal. Additionally,
the future researchers could use this study and its finding to refer to students’ perspective and attitude

towards video conferencing platforms or even they could improve it for example they could specify
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research on the strength and weakness of each platform namely Zoom Meeting or any other platform.
Future researchers also could improve by doing research related to why technical issue and economic

problems become the biggest problems in video conferencing.
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Abstract

Currently, technology is growing at a rapid rate, which not only impacts students’ learning but also teachers’
professional development in this 21st century. Likewise, gender difference in terms of digital technology
aspect has attention by today's educational researchers. Digital learning environmental preferences (DLEP)
of science female and male teachers are essential because a learning environment that fit teachers'
preference would lead them to have more effective teaching and improve students learning performance.
This study intended to investigate the DLEP between female and male science teachers. After the science
teachers received the training to use various digital technologies to integrate into their science classroom,
the DLEP of science female and male teachers were compared by employing a survey consisting of ease of
use, continuity, relevance, adaptive content, multiple sources, timely guidance, student negotiation, and
inquiry learing dimensions. A total of 244 science teachers (195 females and 49 males) participated in the
survey. According to the one-way MANOVA result, it found that there was no significant difference between
male and female science teachers' preferences. Consequently, the female and male science teachers
showed a similar need for a digital learning environment in their training. This result suggests that teacher
professional development programs for different gender of science teachers could implement the same
digital learning environments in their professional development.

Keywords: Digital environment, Designing course, Teacher education, Learning preferences, Gender gap
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. Introduction

Nowadays, technologies have changed professional learning activity that provides teacher trainees
with more flexible and adaptive learning opportunities (Bonsignore, Quinn, & Bendrson, 2013; Sung, Hwang,
Liu, & Chiu, 2014). Likewise, digital learning innovations could apply to support learning anywhere and
anytime (Chu, Hwang, & Tsai, 2010). For example, researchers have conducted a context-aware mobile
learning approach to enhance learning in science parks (Chu et al., 2010). On the other hand, in light of
rapid technological development, traditional practices in education for teachers no longer provide potential
teachers with all the necessary skills for teaching students to handle society in the 21 century. Smarkola
(2008) has implied training teachers in educational technology during their initial teacher education to
overcome this obstacle. Moreover, they can gain more confidence in using technology in their classroom
instruction. For this purpose, they will require some skills to integrate technology into their classroom
teaching and use digital technology as part of the lessons and tools for engaging students' learning.

In Thailand, the KKU Smart Learning Academy (KKU-SLA) project was initiated implement in 2017 to
improve secondary school students' learning performance in Science, English language, and Mathematics
considering the Programme for International Student Assessment (PISA). The KKU-SLA is trying to find
alternative ways to transform and support the teaching and learning of the teachers. Especially, in-service
science teachers were encouraged to use digital and hand-held technologies emphasizing mobile devices
and applications for application in their classroom.

Additionally, several researchers have mentioned the importance of investigating teachers' teaching
preferences (Elen, Clarebout, Leonard, & Lowyck, (2007). Since teachers have been recognized as the
stakeholders in students' learning, researchers indicated that teaching preference would affect students'
learning (Morrisson & Lowther, 2010). For instance, teachers' low ambition to apply technologies into the
classroom would limit students' access to information from the Internet (Webster & Son, 2015). In the
Thailand context, Panjaburee and Srisawasdi (2018) suggested that new technologies as learning tools must
apply in teaching methods to help all students learn to improve the quality of education in such a
developing country. However, teacher professional development with the integration of digital technologies
is still needed (Srisawasdi, 2014). One of the key factors facilitating successful technology integration in class
is teachers' attitude toward using information and technologies (Bitner & Bitner, 2002). To comprehend
teachers’ perceptions and preferences in a technology learning environment, Lai et al. (2016) conducted a
structural equation model analysis regarding mobile learning environmental preferences on teachers and
students. They found that teachers tended to focus on technical issues while using the technology,
preferred to have technology support during their learning activities development and that learning content
should be considered. Furthermore, numerous studies reported significant positive relationships between
teachers' computer use and perception (Rafiee & Purfallah, 2014; Hao & Lee, 2015; Kavanoz, Yuksel & Ozcan,
2015). Hence, teachers’ preferences toward digital technologies are essential to foster their learning and

implementing those in their regular classroom setting.
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On the other hand, teachers' technology interest may cause by gender differences. Marth and Bogner
(2018) revealed that male teachers significantly showed higher technology interest and social aspects than
female teachers. Moreover, the gender issue in technology-based learning environments has been noted in
some previous studies. The factor was discovered to be related to users’ perspectives of technology usage
in learning environments (Tsai & Tsai, 2010). Some researchers have reported that male students have more
confidence and positive attitudes than females in technology employment (Tsai et al.,, 2010). However,
other studies have reported opposite findings; the gender gap in technology usage does not exist among
elementary and secondary school students (Volman et al., 2005). The gender issue in technology usage in
technology-based learning environments is still unclear. Therefore, when educators design and develop
digital learning environments, there is a need to explore the role of gender in learning preferences. Hence,
this study aimed to examine gender differences in teachers' teaching preferences in the context of digital

learning environments.

. Research Question

This study examines the digital learning environmental preferences between female and male in-
service science who attended the KKU Smart Learning Academy project in Thailand. Consequently, this
study's guiding research question is whether any difference between female and male science teachers’

digital learning environmental preferences.

. Significance and Purposes of this Study

The factors that are fundamental to the successful implementation of new technologies are the
beliefs and attitudes of teachers toward information and communication technologies (ICT) in teaching and
learning. While integration ICT into the classroom is promoted to teachers, there is evidence that reveals
the effectiveness of this integration on teachers' preparedness to do so, which is directly related to their
confidence and knowledge regarding using ICT, their believes about the effectiveness of ICT in the classroom
(Gebhardt et al., 2019). In considering teachers' gender effect, previous studies noted that male teachers
are more likely to be using computers personally than female teachers (Jamieson-Proctor et al., 2006;
Wozney et al., 2006). Moreover, The International Computer and Information Literacy Study (ICILS) in 2013
reported that female teachers were weekly users of computers for other work-related purposes in school
than male teachers significantly in the Russian Federation and Thailand. On the other hand, there were
differences between female and male teachers in their confidence in using computer technology. On
average, male teachers reported higher ICT self-efficacy scores than female teachers (Fraillon et al., 2014).

According to the mentioned above, it is crucial to explore teachers’ learning preferences about ICT
or digital technology in education to design a training program that fits their preferences. Consequently, this

study investigates in-service science teachers’ digital learning environmental preferences in Thailand,
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specifically in a KKU Smart Learning Academy project. This study aims to investigate the gender effect on
digital learning environmental preferences of in-service science teachers. The study results provide insights
for teacher educators, educational researchers, and decision-makers on the preference factors for designing

a course for training teachers.

. Context of KKU Smart Learning Academy Project in Thailand

In Thailand, Khon Kaen University launched an educational improvement project called Khon Kaen
University Smart Learning Academy (KKU-SLA) in 2017. This large-scale project aims to improve middle
school (13-15 years old) students’ learning achievements in science, English language, and mathematics
and promote digital literacy and 21%-century skills related to the Programme for International Student
Assessment (PISA). The members in this project are lecturers/researchers at Khon Kaen University, Thailand,
which from many fields (i.e., Faculty of Education, Faculty of Science, Faculty of Engineering, and Faculty
of Human and Social Sciences). They are trying to find effective ways to transform and encourage teaching
and learning for schools to use hand-held technologies in the classroom, emphasizing mobile devices,
ubiquitous learning systems, and applications for the instructional process. This project started in 2017
involving 45 middle schools from four provinces located in the Northeastern region of Thailand. In 2021,
The project involves 203 secondary schools from all 19 provinces located in the Northeastern region of

Thailand.

. Research Relevant

Technology-oriented Teacher Professional Development

With the rapid growth of information and communication technology (ICT) in an educational
context, Williams (2017) noted that effective teacher professional development related to ICT must
facilitate teachers' professional learning to gain the necessary skills in the learning and teaching process.
Numerous researchers (e.g., Gudmundsdottir & Hatlevik, 2018; Dincer, 2018) have revealed that teacher
professional development courses are insufficient to ensure that teachers can integrate ICT into practice.
The programs only focus on supporting them to use ICT without considering integrating ICT into the teaching
and learning process of specific content (Tondeur et al., 2012). Another reason is that these courses mainly
emphasize technical skills without considering the specific subject matter, pedagogy, and contextual factors
(Harris et al., 2009). In addition, Tondeur et al. (2012) noted that if the teacher education course targets
only teachers' ICT knowledge and skills without relating them to their subject matters, this knowledge and
skills would likely be unused. Consequently, many researchers have mentioned that technology skills and

their relation to subject matters should be integrated into teacher professional development programs to
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provide them with the skills and experiences needed to apply technology to their specific content regarding
their curriculum (Niess, 2005).

With the emerging of the Technological Pedagogical and Content Knowledge (TPACK) framework
(Mishra & Koehler, 2006), The pure ICT teacher professional development course has begun to change to
an ICT course for instructional purposes ICT an integral part of pedagogical content knowledge. Current
studies have shown that pre-service teachers started to learn with the technology course for teaching
purposes; for instance, Jimoyiannis (2010) used various technologies in coursework to develop in-service
science teachers. In addition, Ng and Furgusson (2017) used an adaptive learning platform to support science
teachers' TPACK. The finding of this study reveals that the teachers believed that new technology could
enhance their teaching. In the Thailand context, Srisawasdi (2014) adapted the TPACK framework to arrange
the coursework as a TPACK-computerized laboratory to train pre-service physics teachers. This study
demonstrates an effective and encourages practice for the pre-service science teacher. In 2017, Srisawasdi,
Pondee, and Bunterm researched by applying a TPACK framework called mobile laboratory learning in
science to design a technology-integrated pedagogy module to train pre-service science teachers. The result
of this study shows a promising result on improving knowledge related to technology used. Nevertheless,
the number of these changes is not enough due to insufficient knowledge, teaching needs, and learning
preferences of prospective teachers in using ICT for teaching purposes.

Generally, the ICT-oriented teacher professional development programs have provided the learning
with ICT tools as one-shot sessions without continuing support in teaching environments in teachers’
instructional contexts (Erdem, 2019). However, preparing the teachers who are familiar with non-digital
technologies through traditional teaching methods is critical for the stated training (Williams, 2017). As such,
the ICT training program that accommodates teachers’ context with experience to the potential benefits of
ICT could support them to overcome technical problems (Mishra et al., 2019). Therefore, researchers should
provide the learning experiences for teachers on how ICT-related activities work in their educational settings
so that they believe the value of ICT integration (Ottenbreit-Leftwich et al., 2010). These training program

experiences foster ICT transfer into teachers’ teaching contexts (Mishra et al., 2019).

Digital Learning Environments in Science Education and Teaching Preference

Digital learning environments refer to any set of technology-based approaches that can be applied
to support learning and instruction (Wheeler, 2012). Many advanced studies in digital learning environments
aim to improve students' experience and promote teachers' instruction. For example, Sung et al. (2014)
encouraged students to use their mobile devices to observe the real-world environment and proved that
these technologies engage them to interact with the learning context. Pinatuwong and Srisawasdi (2014),
Buyai and Srisawasdi (2014) suggested that students who may have a positive or negative attitude toward
computer simulation can learn from this digital technology resource that can facilitate teaching and learning
in school science. Another study reported that educational games could promote engagement and learning

for students with special learning needs (Ke & Abras, 2012).
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Because the digital technology learning environment is becoming critical, the teaching with the digital
tools needs should be paid attention to educational improvement. Kearney, Burden, & Rai (2015) suggested
that the learning environment that fit teachers’ preference would lead them to have more effective
teaching and improve students learning performance (Chu et al., 2010). According to the previous studies,
teachers' preferences toward the learning environment have been discussed in the literature to promote
technology integration.

Many studies of instructors' teaching preference in information and communication technology (ICT)
education have been emphasized in current educational reforms (Bentsen, Schipperjin, & Jensen, 2013). For
instance, Kordaki (2013) implied that the integration of technology in education could increase teachers
teaching potential. Furthermore, several educators pointed out that the teachers' ICT teaching preference
is highly related to their improvement of learning activities (Hermans, Tondeur, Braak, & Valcke, 2008). Those
studies mentioned that teachers' preference for applying technology plays an important role when
developing technology-enhanced learning activities. Nevertheless, gender differences of technology
participants (e.g., students, newcomers, and teachers) might lead to different technology interests.
Particularly, in-service teacher males have usually shown higher interest in technology than females (Marth

& Bogner, 2018).

Gender Differences in Teachers’ Technology Education

Researchers and educators across countries have investigated the argumentation of gender
differences in education and their impact on the usage of technology for teaching and learning. Among
these investigations, some studies focused on investigating teachers’ technology issues between female
and male teachers. For instance, Almekhlafi and Almeqgdadi (2010) conducted a study by investigated
teachers’ perceptions of technology integration in the classroom. They found that both female and male
teachers have a high perception of their abilities and competencies regarding integration technologies into
their teaching. They also found that female teachers have a different method of integration technology
compared to male teachers. Similarly, Yukselturk and Bulut (2009) investigated self-regulated learning
between female and male learners in terms of technology-enhanced learning. This study revealed that test
anxiety is a significant variable for female learners, while self-efficiency and task value are significant
variables for male learners’ achievement. Moreover, in terms of teachers’ training, Braten and Stromso
(2004) reported that males showed higher levels of participation than females in Internet-based learning
activities and text processing strategies. Zhou and Xu (2007) also reported that female teachers had lower
confidence in teaching technology than male teachers.

Nevertheless, several studies have been reported contrast results for gender differences between
females and males in computer use and computer applications. For example, Wong and Hanafi (2007)
investigated the attitudes toward information and technology courses of pre-service teachers. The results
of this study did not show differences between females and males, and both indicated the same levels of

attitudes before and after attending the course. At the same
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time, Top et al. (2011) reported that female and male teachers had no significant difference in the usage
of web applications. However, they also mentioned that male teachers’ scores on behavioral control and
self-efficacy were higher than females. In addition, Hong and Koh (2002) found that overall computer anxiety
levels between female and male teachers were no significant difference except for the hardware domain.

As mentioned above, it is clear that many studies illustrated various findings on gender differences
toward digital technology aspects. Some studies revealed a significant difference between females and
males, while other studies showed no such differences. Moreover, Lai et al. (2016) mentioned that teachers
required a well-support for technological issues when developing a mobile learning environment. This
literature indicated that gender differences seem to be an essential research topic when planning to

conduct a teacher's professional development in the digital learning environment.

. Methods

Participants

In this study, the KKU Smart Learning project was initiated by Khon Kaen University, Thailand, to
training secondary school science teachers to implement digital learning activities in regular courses. The
participants consisted of science teachers from 205 schools (244 science teachers, 49 males, and 195

females).

Instruments

The digital learning environmental preferences survey, shortly called DLEPS, was employed to
investigate teachers' preferences in digital learning environments. This survey originated from a survey
developed by Tsai, Tsai, and Hwang (2012). The survey consisted of eight factors: ease of use, continuity,
relevance, adaptive content, multiple sources, timely guidance, student negotiation, and inquiry learning;
each factor included three items. Moreover, the survey was designed for raters with a five-point Likert scale
from 1 (strongly disagree) to 5 (strongly agree). The Cronbach's alpha values of each factor were 0.77, 0.77,
0.70, 0.73, 0.76, 0.83, 0.87, and 0.86, respectively. The overall alpha was 0.92, implying that these factors
had highly sufficient reliability in assessing the teachers' preference toward the digital learning environment.
Additionally, Table 1 summarized a framework of digital learning environmental preferences adapted from

Tsai, Tsai, and Hwang (2012).
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Table 1.

The Framework of Digital Learning Environmental Preference adapted from Tsai et al. (2012)

Aspect Factor Description

This scale measures how individuals prefer that digital
Ease of use
learning environments are easy to use.

Technical This scale measures how individuals prefer the digital
Continuity technology environment to assist individuals in continuously

learning.

This scale measures how individuals prefer the digital
Relevance technology environment represents individual, real-life

situations.

Content This scale measures how individuals can access information
Adaptive content
based on their requirements.

This scale measures how individuals prefer digital technology
Multiple sources
environments consisting of various relevant sources.

This scale measures how individuals prefer to receive support
Timely guidance
at the right time and in the right place.

This scale measures how individuals prefer to have

Student negotiation  opportunities to interact with peers in the digital technology
Cognitive
environment.

This scale measures how individuals prefer to have
Inquiry learning opportunities to engage in inquiry in the digital technology

environment.

Contexts of the KKU Smart Learning Academy Training Workshop

The technology-based training workshops for in-service science teachers in the KKU Smart Learning
Academy project focused on supporting them in using digital technologies for effectively enhancing their
students' learning performance in science. In the workshop, many digital technologies were employed in
their professional learning. However, courses were also held to understand how to implement digital
learning activities in their regular courses. In addition, the potential of digital learning activities was promised
by research findings. The examples of 1-year capsule training and each digital learning activity in the
workshop were following:

Workshop#1: Hands-on mobile laboratory learning environment

The first workshop presented a hands-on mobile laboratory activity related to the concentration
of solution concept to the in-service science teachers in May 2018. At the beginning of the workshop, a

biologist presented a basic knowledge of the concept to improve their conceptual understanding. After
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that, the trainees were introduced to a mobile inquiry learning activity developed by Premthaisong,
Srisawasdi, and Pondee (2017). They were assigned to follow the process of preparing unknown solutions.
Then, a color measure mobile application is an application used for probing the unknown solutions' color
then displaying the H-value of the color. Another digital learning tool is an interactive spreadsheet
embedded in a mathematical model for automatic plotting graph called Excelet is presented to them. In
fisure 1, the teachers used a color measure application on their mobile devices to probe the H-value of
the unknown solution. Then they plotted the graph on the Excelet by using the data to calculate the
concentration of an unknown solution. After the learning activity, participants were encouraged to discuss

the possibility of implementing the hands-on mobile laboratory activity in the science classroom.

Figure 1. Example of the science teachers conducted the hands-on laboratory in the concept of

concentration of a solution

Workshop#2: Digital game-based learning environment

The second workshop provided in-service science teachers with a digital game-based learning
activity. In this workshop, all in-service science teachers voluntarily attended the training workshop in May
2018. The participants were introduced to the up to date of concept regarding human blood circulatory by
a biologist. They experienced multimedia to learn this concept, such as video and PowerPoint slides. Then,
a digital game-based inquiry learning session by a science educator is followed. In this session, the role play
as a learner is assigned to the participants to interact with a human circulatory system digital game
developed by Lokayuth and Srisawasdi (2014). This digital game gave the role play for them as a single red
blood cell and assigned missions to carry oxygen gas through blood vessels and go to target organs, as
shown in figure 2. Finally, after the learning activity, participants engaged in a whole group reflection

discussing the features of the digital game they learned by experiencing the inquiry-based learning activity.
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discussing the features of the digital game they learned by experiencing the inquiry-based learning activity.

Figure 2. Example of the teachers interacted with a digital game for learning a human circulatory system

Workshop#3: Computer simulation learning environment

The third workshop took place three months later, in August 2018. Participants began the day by
learning in a whole group about the photosynthesis concept to boost their conceptual understanding. In
this session, the expert provided the content for the participants via PowerPoint slides and video then
conducted a question and answer activity regarding the learning concept. Next, they were introduced to a
photosynthesis computer simulation, as display in figure 3. This digital technology simulates a laboratory
about seaweed growth by counting air bubbles recognized as a product from the photosynthesis process.
It can also change the parameter regarding the process, such as the light color and the amount of carbon
dioxide diffused in the water. After that, this session began with a real-life situation regarding the
photosynthesis concept in the inquiry activity. During the activity, they were asked to adjust the parameters
and design their experimental process to discover the relationships between the factors and the
photosynthesis process. Then, the participants explore the parameters in an inquiry activity on their devices.
Lastly, participants then engaged in a whole group discussion about how the feature of the computer
simulation could help students learn in this particular content and the crucial issues to implement this

activity into their regular class.

Figure 3. Example of the teachers training workshop with a computer simulation about photosynthesis
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Workshop#4: Microcomputer-based laboratory learning environment

The fourth technology-enhanced science learning workshop was held in February 2019. In this
workshop, a microcomputer-based laboratory was used as a digital learning environment for inquiry-based
learning. In the introduction session, the participants were introduced to the latent heat concept. They
experienced a learning situation related to the learning concept by using online video and PowerPoint. The
following session is about learning how to use digital tools, including data logger and temperature sensor
technology. This data logger called Labquest2 is a standalone interface used to collect sensor data with its
built-in graphing and analysis application. It can display a real-time graph while collecting data from
experiments as well. After that, the researchers gave a role play as a learner in an inquiry activity. In the
learning activity, the in-service teachers experienced the tools by used them to probe the temperature of
cool water then observed this phenomenon through a graph on-screen, as illustrated in figure 4. Then, they
analyzed the data gathering from the sensor by using the analysis feature in their data logger. Finally, after
the learning activity, participants engaged in a whole group reflection discussing the features of the digital

game they learned by experiencing the inquiry-based learning activity.

Figure 4. Example of the microcomputer-based laboratory training

Our training workshops for teacher professional development focused on integrating digital
technology into middle school in a science subject. Each workshop covered two days to promote the in-
service science teachers’ TPACK in science, technology, engineering, and mathematics (STEM) education.
The science concept in the workshop is related to the topics Thailand standard curriculum. Therefore, the
participants of this study had the basic concepts and experiences of digital learning. Their responses were

sufficiently reliable to describe the needs and opinions of the digital learning environments.

Data collection and analysis

In order to examine gender differences in teachers' digital learning environment preferences, all
participants were asked to complete the survey on the internet for 30 minutes after attended training in
February 2019. Table 2 displays the digital learning environment workshops in a one-year capsule training.

This study used IBM SPSS Statistics 21 as the analytical tool. The Shapiro-Wilk test was used to ensure that
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the scores did not violate the assumption of normal distribution. To compare the mean scores of female
and male in-service science teachers' digital learning environmental preferences, the statistical data
technique analysis of one-way Multivariate Analysis of Variance (MANOVA) was used to compare scores in
terms of gender difference. A p-value < 0.05 was taken as significant. The researchers reported the mean
scores and standard deviations of in-service teachers' scores regarding the DLEPS components for a

descriptive overview.

Table 2.

Description of the professional training program and the digital technologies used

Training Digital
Date Time Subject matter IWustration
workshop technology
Workshop 12-13 May Concentration Mobile
12 hours
#1 2018 of solution application
Human
Workshop 19-20 May
12 hours circulatory Digital game
#2 2018
system
Workshop 1-2 August Computer
12 hours  Photosynthesis
#3 2018 simulation
4-5 Hands-on
Workshop
February 12 hours Latent heat sensor
#4
2019 laboratory

. Results

Numerous researchers have mentioned that to increase learning effectiveness in the classroom,
digital technology environment support and learning strategies should fit teacher teaching needs and
specific content characteristics (Hwang, 2014; Hwang et al,, 2014). It is essential to explore the gender
difference in teachers' teaching preferences regarding developing a suitable digital learning environment. In
this study, 244 teachers' responses of digital learning environment preference, including 195 female science

teachers' responses and 49 male science teachers' responses.
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Based on one-way MANOVA, the mean scores did not show any statistical significant difference
between females and males on each aspect: Ease of use (EU), F(1,242) = .169, p = .681; Continuity (CO),
F(1,242) = .738, p = .391; Relevance (RE), F(1,242) = .081, p = .777; Adaptive content (AQ), F(1,242) = .038, p
= .846; Multiple sources (MS), F(1,242)= .879, p = .350; Timely guidance (TG), F(1,242)= .482, p = .488; Student
negotiation (SN), F(1,242)= .390, p = .533; and Inquiry learning (IL), F(1,242)= .155, p = .694. This means that
none of the eight aspects had a statistical significance between females and males. This implies that both
females and males had almost equal results on EU, CO, RE, AC, MS, TG, SN, and IL after participating the
digital learning environment in the workshops. Table 3 showed the comparison of gender on each aspect

considered in digital learning environment.

Table 3.

The Gender Compared Aspects Considered in The Digital Learning Environmental Preference

Gender EU co RE AC MS TG SN IL

Male 13.16 14.04 13.86 13.33 13.71 1357 1355 13.71
(N=g9)  (204) (1.80) (1.23) (1.57) (1.41) (1.80) (1.60) (1.56)

Female  134; 13.93 13.74 13.29 13.87 13.45 13.34 13.59
(N=195)  (1.60) (1.44) (1.47) (1.85) (1.50) (1.71) (1.79) (1.69)

F-test .681 .738 .081 .038 879 .482 .390 155

Note: EU —ease of use; CO — continuity; RE —relevance; AC — adaptive content; MS — multiple

sources; TG — timely guidance; SN — student negotiation; IL — inquiry learning; *p<.05

. Discussion and Conclusion

In this research, a gender difference was compared between female and male science teachers on
digital learning environment preference, and none of the significant differences between them were found.
The researchers expected significant gender differences in teachers' digital learning environment preferences
based on the abovementioned research findings. Primarily, males were expected to report a greater
preference to participate in a digital technology environment than females. On the other hand, the present
study found no significant difference in digital learning environment preference between females and males.
The results suggest that gender difference on preference to digital learning environment does not exist
among the science teachers. This is perhaps because these science teachers' prior experience of science
learning was encountered with technology-enhanced learning and teaching in the workshops, illustrating
how the digital technologies integrated into the science classroom could support them to overcome
technical problems (Mishra et al., 2019). Another reason may be during the digital learning environment
workshops; well support for them when facing the technical issues and proving a proper wireless network

communication might affect both female and male science teachers’ learning preferences in such
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environments. This result is consistent with Lai et al. (2016), who found that teachers might need support
for the technical issue and an excellent wireless signal in a mobile learning environment. Moreover, Hong
and Koh (2002) also mentioned that teachers who perceived support regarding improving their computer
literacy skills did not show a significant difference in computer anxiety levels between females and males.
Consequently, both female and male in-service science teachers might prefer the same training experience
related to their activities work. In contrast with previous findings, which found a significant difference
between female and male teachers on technology aspects (Almekhlafi & Almeqdadi, 2010; Yekselturk &
Bulut, 2009; Braten & Stromso, 2004; Zhou & Xu, 2007). Therefore, the findings of this study further exposed
that to plan a well-designed digital learning environment in professional development, none of the learning

needs for different gender should be considered.

. Limitations of The Study

This study revealed the results of teachers’ digital learning environmental preferences with teachers’
gender gap. However, this study has two significant limitations. First, the authors focused on quantitative
data collection to compare female and males science teachers’ digital learning preferences after
participating in the workshops' learning environments. To better understand their learning preferences,
quantitative and qualitative data collection should be utilized. Second, the participants in this study were
selected from the school involved in the KKU Smart Learning Academy Project in the northeastern part of

Thailand. This limits the generalizability of the results for science teachers in the Thailand context.
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Abstract

The purposes of this study were 1) to study the current state and expectations for management
and development of support staff in secondary schools and 2) to propose guidelines for management and
development of support staff to promote teaching efficiency of teachers in secondary schools under the
Office of Basic Education Commission (OBEC). The population was 239 extra-large secondary schools under
OBEC. The sample of 80 extra-large secondary schools was purposively selected from 40 Secondary
Educational Service Area Offices (SESAQ) possessing extra-large secondary schools. In fact, there were all
together 42 Secondary Educational Service Area Offices under OBEC but 40 areas had extra-large secondary
schools. Two schools were selected from each SESAQ. The informants consisted of 400 officials serving the
positions as school directors and deputy directors from the 4 main school functions. The current state and
expectations were examined using a 5-point Likert scale questionnaire. The guidelines for management and
development of support staff were explored using interview and content analysis methods. The participants
for interviewing were 5 schools. The school directors and deputy directors from the 4 main school functions,
were selected. Findings revealed that the guidelines for management of support staff consisted of six
aspects: job analysis and design, staff planning, recruitment and selection, performance appraisal,
compensation and benefits, and career path. Regarding the guidelines for support staff development
through in-school supervision processes comprised of five aspects: a study on the current state, problems
and needs, planning, instrumentation, operation of in-school supervision, and evaluation of activities.

Keywords: support staff, staff management, staff development, task supervision, in-school supervision
W unin

Tutlagdunissauvesiisivnisasinedsenaumenisvauasuy aseuaivayun1sInniIsisous
waznsEauRneUaNeulsUILAIAILTRITTUIATENSENTIANYIB TN NINATIKaE TSI YN 1A
LATYAAINTNINSANYY Mumiisng SAveguziasdeuivegius (@rinnuanenssun1stsvnisaguazynaing
MansAN, 2560) FansimuslingufiRanssauduuenmileanssaugougondimanssnudenanmlunisin
n3dsunisaeu MnkanITdITIRRInIIINIBueNtudBuTinsEutensiamaiounisasuresazlasditinay

! a o '

a ¥ aa J IS = 14 U
AALAIUEIAULIINTTLIGUIUASAUNTNYIALY1ITVY (2557) wualu 1 Ynrsdnwn F’]E%%I%L?ﬁ?ﬂﬂﬂ?ﬁ%ﬂ’]ua’]’]ﬁm@ﬂ

% '
o a

Fuissuililinisdanisiseunisaeunitfesay 42 veaia1viavun wavNan1TITeVeINIING viufiunes (2558)
minsginaveansidiialunsuiinssauasunidessansninnisasuvesnidaindinaunnenssunis
nsAnwTuiugunud asldanujifinnssauaeulaeade 272.63 “lusenaseunagldnaiujifnnseau
WauAuAMNIsAnYIvesanuAnwlagady 132.17 Hlusieniaseu Fnisldnajiinissanuiauamunin
ns@nwvesanufnufenandmaneUszdniamnisaeuvesailunisay eswnarszaumariiduniszau
P @ = N9 Yo o A Y v o w a v a o =

mdsadaanvesnsiinsasdliduinEey dennsesiuditdnauavisn1sanIgunusiegs (2557) in1sfing

a 9 I 1% ' a = ° 4 o ol v o

anmmdgyninazevassaiigiduuseiiunislidagnuiinisiiaginissnudnuinuniatnasusa sninnau
wenmitlonsasu 1w NUMIRY 91U§INT IATINsuazRanssusng 9 iliagieauusianluufuinssanumantiy

dewalvin1sasugnanaud1Anyas Laganuan1ITeuasiauIFULuUNITUTMSInnITanuAnwIduiugu

[77]



N3ENTANIAERS WINedeveuriu Journal of Education Khon Kaen University) UNA3348 (Research Article)

TngdinauarsnisaninisAine (2557) wuhanufnwliaiunsaussyueainsagatuayunisanwNnganiy

ANuABINIsYRsanuAnulivsenstinisdsgndntudnuszaulymanuariiuasuiaunausulszannialiinag

v
o N

UURanssanugeularasruuenmilanisaeu

o v a

mﬂwamﬁ%’ﬂasﬁaﬂ%ﬁuﬁmﬂWwﬂmgmmaaﬂgéﬁﬂLflwﬁﬂuﬂﬁamﬂzy;vna'awaiﬁmaé’mqméwwmﬁw
voanZeulneanasetsdaiilos InemenuresdinauarIBnIsanInIsine (2561) nuitaussaugn 1Ay
Ine® n.a. 2561 Tunfiana Ussmalnseglunduszduaradefisuiuszmalunguie douidfinuazoglungy
suiuanaisusuliiunsmilwesssmaiin unsUssduioue venaniidefasandiadevemanisnagey
STAUBIRLAZUIUIYIA WuIRunImnIsAnsesUszmelnegdidndudedddsunisimudnuin dunnanssiu
AzuuMadY O-NET filndndosay 50 visoseiuazuumaie PISA uay TIMSS fishninussmeaiieutuessdaiau
(F1nauawnsnIsanInIsANYI, 2562)

nsdnasslitiyaansaeatiuayunsinuiiovuiiliuinnsuie UfoRnsseuatuayunisdnns

o v o

SeuiTudunalndrAyssdrsduasuliaaudnwansaimuwinunimasiiviiinissauaeuldedaiug

< =l a a o ! v U £ = v v 1Y a
WUNALAEHUTZENTAIN u’l‘lﬂfjﬂWiﬂﬂi%ﬂﬂmﬁﬁﬁiﬂ'ﬂﬁ‘ﬂ’lﬂﬂ’]iLﬁEJUsUaQ‘L!ﬂLiﬂuaaﬂﬂa@ﬂﬂ“u FIUAR WLAUY (2559)

A 1 =

ndnfsmsvmuiminginsyaaaniinsanulunasseniniiasdalvliyaainsaigaduayunis@nyiegia
WisswaritetrelinisufiRnsy uasuvesagiulsgadumnuannsa wazansenumanmsidunuieiu
yransangatuayunsinyvesesdnisiteanuiiiiouasnsiamuim aasugislag Navaro (2015) find1ain
Tunihaesmanssuiiduaniy uaansaeativayunsinwinaeiliududidyvesnisianisdnulunaneUseine
Wy ans1veandng aunsgelini wiesgesawmside udy Wesionisdnliiiyaansansatuayunisinm
fodunagnslunisanansseuuenmiionisaoureses denaliinginarlunisufanihiiaousniuthundeinue
wazAudunglunisaeu

ogdlsfiny rnwanisAnwives wian Snunales wazany (2558) Rsafuaninuasdyminisuan
nslfuagmsinunagmsfnuduiiuguiisesadestuarudesnisluswannuiranudnuduiugiunadass
lumsassmazuazyaainsnienisAneinlilianunsaldyaainsliivansauiuusunvesaniudny dwalvng
fansseusnnisnnssnudeukarnsruUenMiionIsaou Tensfiasinisussqyueainsaeativayunisfing
fuluanufine inndoauedanlsnslunsduaiuaivayunisuimsdanisanufinytuiiugunuouin
wagaunionvesd1naIuanIBn1sanInisine (2557) Mausliiinisdnassdnsiidenguazyaains
awaduayunsAnuisuaninaudesnsiiuiaiwesaniudney Taglvanunuiddusnlunisnauny
gnIINIAT 43390 ARLGRN UTIY uieRe SmAnaziaun Uszaliunan1suuRan Avueaudimd luauda
msfmsanliiuainnu lnswmnglsaSourualngfimusdadanundeuwaraslésunisdnasseulssanudmviu
msuimsnuyaradunsianie

Mnanndymilagiesl fifinsznuuenmiensaeududuiumndmamsaudeyssavsamnisaey

193A3 N13dnliliyaansaeatvayunisinwdudunalanisdunisanniszauuenniienisaeunazduasy

'
a a o = o w

Usgdnsnmnisaeuvedn; yransaeatvayunisdnuisdeiluyaaainsiidanuddglunisimunnguaim

nsAnwIguiY anuAnwITinsnasinsiauiyaansatgaiuayunsinywegwdeilosieliiinUssansam

a wva '

gegnlumsuiRnumessuunisimanelulsaseutiaeaesenfonisufiianusuiuludimauiig q deiaun

= a

vy v a @ a AN v o W Aa ° =
AswazyAansiiiauiaLanse danuduileoandn Jviymadand wazlinnunagiilalunuvesny s
AsRmUInUeazn a1 uludvInedredaiias danalilsussudszauainudnsalunisdanisfnen

7 - P .
(78] NIATANYIANENT UN1INYIREVBURAY, 44(2), 76-96

doi: 10.14456/edkkuj.2020.x



(Research Article) NsEsAneImEns unine1deveunnu Journal of Education Khon Kaen University)

mugnsfvsngAetiniseuiinadugvsnimsSeugeganailnudn v ineUssasd (Qlsshd angs, 2559)

v
LYY o o

FadugideisaulafiozAnuiuuimanisdanisuagimuiyaainsasatuayunisinuiiiodaady
UseBnBnmnisaouvesaslulsadsudseunumndatadiinnuanenssumanisinuduitugiu Taed¥agussasd
ieAnwanindagtuuazanmiifiaszasddunisdanmsuasiauyamnsmeaduayunsfine wagiiausuun
mansiansuasimuiyaansmeaiuayunsinuifloduaiuuszansamnsaouvesaslulsadsuisondnw

(Y

nndTnUAMENITUNITNTANYITUN LY
. I3 a v
UTZEIANITIVY

1) iefinwranindagiuiazanimiisUszasAniunisinnisuasimuiyaainsagatuayunisfingd
eduauussansnmnisaswresaslulsassulisendnundsindrinauaugnssunmsnisAnmduinugu
2) iediausLwInIINITIANITLAETMUIYAA NI atuayunsAnwLied wasudseaviannisasu

vosnslulsaSeuliseudnundindrinauamgnssunmnisAnmuiugu
9 a ad v
. RaNNIT LUIAN NEPNNNYIVBY

n1sdanisyrarnsilunszuiunisldyraalianisaufifnuldaenadesiuinguszasdvasaiuniy
weuenagnsuazuuiuiivetesinisiielinisdnfiunuiivssaviamuazussanadusanudmneg lnedide
lafnwinannis wwifa wazvgufiiiettesiunisdanisyrains wavldduaseinszuiunisdnnisynains

= v & o &
FUTENBUAIE 6 VUNDY AIU

MIIATIZA

LasN1383anN

Vuuusﬂu

NNSUINIS )

AU , . A5UHY
91M991TNVBS yAaINg

&mmns \

N3N

UAAINS

& NI3AITNINAS
NNUINI3

Qmmmu

v o
NN3AALaDN

mMsUsziliung
n1sufURY

\ﬁ\ﬁ“lﬂa"lﬂi

A 1. NTLUIMTIANITYARINT

[79]



N3ENTANIAERS WINedeveuriu Journal of Education Khon Kaen University) UNA3348 (Research Article)

1) MAwsginazniseoniuuny Wunisnusndeyaisafuanusienisdang aouaiu dunival
fuimsuazyaainsfiujiinuludundedy q Tasdideyauniiessiuasiniienarsarsaumnavossiu
(Arthur, D., 2015) tefmuantii AnusuRnveu AU ANNANT LLasﬁﬂwﬁ'ﬁi’wLﬂuIUﬂWiﬂﬁﬁ'QQWusTfaﬁ]ssdaa
Trynannsiilanihiinazannsau fiRnulinsnuingussasd (g5 airedissas, 2558)

2) msnauruyaains Wunsieszisazainaziuainufesnisyaainsiueuianegiadusyuy
Taonsseysiuau Ussion seduvineg mnudiaganuannsovesyanaiiazanufifeu @vmi #3lvds, 2559)
Lﬁ@iﬁaqﬁmiﬁqﬂmﬂﬁﬁmmzamamé’mﬁUﬂngauLmaqmmﬁmmaL%ﬁﬂaqwésumaﬂﬁmi (Ntabeni-Bhebe, F.,
2019)

3) MsassmuaznsAnidenyaains Wunskumnazgslaliyaraifidnenmanatasauludumis
flasvadins suludansdnduladadonyanaiiiannuianuaiunse daussausuazaudnuazivaizauian
Mnnguyaraiiuaing (nwn wssiaulnma, 2559) isliesdnislarunuyaraiinuautinssmudoimun
LLazﬁmmmmzamﬁqﬂmumzmumwmEJ‘ij'y’umau iy nsfanseadesiu msduniual nsvageu Msvnaes
Ui udiu Joseph M. Putti., 2015)

4) msUszidiunan1sufiRnuesyaains iunishanuranisujdRuvesyaainstusulssansam
Awitnele wazauAressinis Jwansuseidiuazthluliuszneunisiansanauinnusey nsideusums
wagn1sIeAmauLNY (A1u1e eAUsvanana, 2557) aenndeddu Arthur, D. (2015) findnainsussifiuna
nsUfRnudunianenisufifnuvesyaainsiisuiudvmevieinusiiosdnsimuadeazlfiiudeya
TUNSANIULOURNANDUUVIUYAAINT

v

5) n1suInIsHanauwny unisreusnuyAaInsludIunIs&u N1suInIsuaznalsyleviinena

U

nn3UkUU Jadudimisvesanuduiuslunisdesnuidnasenmuninvesnu viauaf nsuiudufieseuivinue
Induagnisadiauinnssusie 9 vesunains (fae1dl 1@ug, 2560) 1efgn nseduLazin¥IyAaing
nfianuaunsavangauiveddns Mlinsaliunuvesernisussainguszeasd (Ntabeni-Bhebe, F., 2019)
6) MIVIMTAUAMEIN N TNVDIYAAINT DU TauazdLasunIsdeumuiiany
a ° oy = @ o Ao & A gy wa Y = o I
MABATINN1INNUVBIAANST tneystiulunnmsiauinvendnduielvilinuan TRuvmnsauiunmsde s
ludnAuigetuluUoseph M. Putti, 2015) Msiaufmtimisednetafiinnsannalsefiun1sujifauias
MIRALINUBIVBIYAINTTINAIY LazilaurainsUszaumudnsaluanuinuimnedndenldsunanauunu

MNTU (ANIwn ASSYSRL, 2562)

nsmuyaaIns dunisuiulye WasuwlamazdaasuyaainsliinnisimudnenmnisufiRny
wiawiunuadng Vinwy Vinuad UssaunisaluazngAnssuiidndunenisufuReu dednisiauiyaains

aeatuayunsfnytuagdeserdunssuiunisimanislulsaieumeanusiudevesynainsnelulsassu

v
v A va

wielvAuuei Yiemde USuuss wasiauinisufdfnuvesyaainsateatvayun1sfine luaidelfie
AvuanszuIuNTRRuIYAaInsnen1sdmeanelulsusounusuiAnves glssnl gase (2559) Belsenausie

5 Jumau A9l

(80] MIENITANWIANEANT UATINBIREVOULAL, 44(2), 76-96

doi: 10.14456/edkkuj.2020.x



(Research Article) NsEsAneImEns unine1deveunnu Journal of Education Khon Kaen University)

e

MsAnEn
ANINAUADINT

vﬁﬁmw

AsUsEIsiy N3
Qmiﬁma ﬂnﬁﬁ AU \fmﬁwnﬂ

yAaINg

Tnenstmeanielu

P QUELERNGD)
MsUHUA
nsuA

=
waziAasiie
\\msﬁma

27 2. nszuumsiauiyrainsinensimeniely

1) msfinwanmanudesnisnisive Wunsfinwanndgmusazanudieinisindudenisaauan
aufeanislassnsimasaznstmaiofndduausndulumsusuuuasimu yaains (v wideud,
2556) sl Glickman, Gordon, & Ross-Gordon (2018) lflaue¥snssiusandoya 1éud nsaunundudfivgohnu
FuUUTByARAKAzLULNGY Msdanamginssuvesifiuithinu msfinwidoyaanenarsmedrinig nmsfiansan
namsUfTRNuvesuiTRNY uaznisliuuuasunumuAniure s fRnuiedadwunnud ey

2) mynawrunsilva Wunsihdeyasnmsieszianindegiu Jgmuazanudenis wfvue

[ a

a a va a \ ) v~ & a
ﬂﬂﬂﬁillLLEWLLU?WWQﬂWﬁﬂQUWQWUuLWﬂ@EJ'NLUU‘UHW@ULLa?L‘UﬂuLﬁuIﬂiQﬂﬁlﬁuLWﬂ (S9TVATINT LINTVA, 2557)

q

denndniu Glickman, Gordon, & Ross-Gordon (2018) fivduaiinisanawnudunisdanguaiiudesnns

nsmvuathmnglunisussganuseanis swiansmvuaiuljiansussaimunednagtn

| Yo

3) nsadiedouaviaiosdontsiling Wudinarslunisaenenninud finvy Ysvaunisallgddsu

U

nstimamugiunisidmaianiedsnistimesng  lnesegavesdenisiiva 1 lenans 151 gilen1sufufau

v a

sUam ameuns nilsdedidnnselind nsauedisneufinnes Wudu wasdiedruaiesiiofive

v ¢ '

WU wuvdeunl wuuduniwal wuudnne Wudu (Qlssl qags, 2559) il ddnauanenssunisnisding

Fuitugnu (2562) Windndinisaiedouaziaiosiienistimaliussaingussasdliinnisaidoniniude
faenadostugamnassuil 21 Ajatunislimalulagluguuuuding 9 wu msliueundindulunisindedeans
nsliaavie suszquesulay nslédedenuesulatl iudu waznisaraueiesiienisimamsfuinesile
fslnaunm 1l udeyaldnssiuigmvionudesns

a) nsUftAnsime Wunislimnutiemde atfuayu duedy Weudulsuagianngiunsime
FaeFBnswene Fuur TURoR Suuitymlaeldsuuuy malia uasfanssunmstimesing 4 absuuuntsiive
aeglulsaiou Wy nstmakvvatuayy Msdwawuuanyaiedsnis msdmawuuimuinues n1slme
wuuwauns Wudy uwazwadanisimanglulsadeu wu nmaduiiass insléy Hudu Gos dSeud, 2556)

wag John M. Gwynn (1974) &1sfislu qlsdnil qase (2559) laauefanssunisiinaniglulsaieuld 2 Yszian

[81]



N3ENTANIAERS WINedeveuriu Journal of Education Khon Kaen University) UNA3348 (Research Article)

lawn ﬁﬂﬂsiumiﬁmmi‘]umjm Wu nsfnviuenaniui n13iled1usTeny n1sdndasime n1sUseYd
a a wva [ v a a I3 ] =1 & a I3 v
WU UANT 1Wual waznanTsuNIsUmAlUTIBYAAa U N15UTNYIMIT0 NMTUsSEINAWDY LWusu

5) msUszidiunansime Wunsusedunanisujiaumuununuiarlnsanisidinualy demasi
nsUsziivegsraiiesmugluiun1sufoRnsime (Sedynms vngwad, 2557) il Glickman, Gordon, & Ross-
Gordon (2018) Tenauslusunsunisusesiiuly 2 Useiande nsussiliuiiaimundadunisuseiiusening
nsadunuiazanisalssdiuldsgieoiion waznisUszdiuiieasunadadunisuszifiudiodugalusunsy

Wieszsvafinmuaiiedndunualunsideniiaganiiunig Ysuugmsesndnlusunsy
. ad o a a o
A9ALUUNTIIY

v
o o

a v dy!/q @ Yada v a 2 a ' o a a o I d’}
N1379YAIIU M’)ﬁ]EJSL"U’JE'JR]EJL“UQ‘U?&J’]@MLLﬁBL"UQﬂMﬂWW Tnguusn1saiunsideeenidu 2 nou fadl

noun 1 nsdnwanmiagiuuazanmifislszasdanunisdnnisuagimuyaaInsaeatuayunsany

Wisduasudsgdnsamnisasuvesasiulsuioudsondnuididndiinauanenssunisnisfneituiiugiu

Y

Usgnshelsuisudseoufnwiaualngiivavdiindidnauamenssunisnsfinyiduiugiu $1uau 239 159
NEUAIDE19AIUIUINGATVBY Taro Yamane lngfmuaseiuanuiieliuniesay 95 uazszAuAUAaIAATDY
Ny Y 1w ' ° Y = W ' Ya o § vad A o w & A
"¥avay +10 lanquétagns 313w 71 Tse nsliundengudiegneiideldiBidenuuunizasaindidnauwainug
nsAnedseuAnY 99U 42 WweNunvUssivna waiuiin1sdnwias 2 159 sniudidnauuniuiinisdny
Tseufnwd we 15 waziun 22 NldilsaSsutsendnwrvuinlugfivay fdaiuiavie 40 wanui sadudiuiu

v v
o

viadu 80 153 {lvidaya Ao e1uieni1swavsoderuisnisaniudnuiniulaseadneanisuins 4 nguanu laun

U

' a

NAUUIMTIVINGG NAUUIMTIVUTZUI NGUUIMSIUYARS waznguuivnsmill saudusuiwisdu 400 au
wiesdlafuuuudeuniy 1 atu wuviasidulsyunaa 5 svau antwinszideyalaeldadfussens laun
Anade (X) Adundonuuninsgiu (S.D) wazdadinuanudifyvesninudoanissndudaeds Priority Need

¥ o o o

Index wUUUSUUTI (PNl 4ry) IENANTTIREIGUANLEFYVBIALABINTI N TUaLIS 99 AT PNL__ o, 110l
9 modified 1 modified

o = o 9

Witles FA PNI, g ﬁﬁﬂ'ﬂmﬂLLUajwﬁﬁﬁummﬁmzyzjwwmme?mﬂﬁ'«j’%ﬂuﬁ%éfaﬂé’ UNISHAUININAI

A PN, oyireg TiOENTY (&3 J990ly, 2558) LaznasinnsuUassunzLUUINAasls
4.50-5.00 ynefs anmdaqiunazanmifisUszasdegluseiunnniign
3.50-4.49 mnefe anmdagiiunazanmitfsuszasdogluseduann
2.50-3.49 ymnefs anmdegtiunazanmitfisUszasdeglusedutunans
1.50-2.49 vaneds anmilagtunazanmitfiaslszasdeglusziulion

1.00-1.49 vuedis anmdagtunaranimiifisUszasdegluseduliosiign

Aeudl 2 MsdausuuIMINsInnsuar ANy AaInsaeatuayunsAn v ilduaiuUsEAnSam
nsasuvesnglulsaSoutsenfing dadiinnuanznssunsnsinusuiiugu fdedenlsadoungudmang
fagduniwal $1uau 5 151 FadulsadeuiiinisdayaansaeaivayunisinviuazansufiRnisaeuteneen
NAUAIENITEBNRUULIAS baud TsuSeus13dvy bsusouaidauninerduasuasunsilan Unuiu
TsaSguandagainsaiunine1de fhedisen lsaleudadudyaynsusns wavlsalouasaiau giideyalu
nsdunwal fie gE1ulnisuagsedduin1san uAnwInulaseaienIsuInig 4 nquau lauA nquuinig
J91Ms NguUIMIUUTEINY nuuIMsuYARaLaznguUTslY ieslledunuudunvaliuuidasiaing

(2] NIMIANYIMERT 1NINeGeYeuUNL, 44(2), 76-96
doi: 10.14456/edkku;j.2020.x



[UnA1398 (Research Article) NsEsAnwImaEns unierdeveuunu Journal of Education Khon Kaen University)

1 atu ahelnglideyannuanisiesigiuasdndisunnudidgyvasanudosnsdndudeds Priority Need Index
WUUUSUUTY (PNIogres) 910UWBAT Iz dRyalngldnsTesisiidailon wazahaduiuimensdaniswasiawn
yaaInsatsatuayunisAnwiiiieduasuysz@nsainnisasuvesnslulsuisuliseufnuideindrdnau

AENITUNITNITANYITUNUFIY
M nansidenaznisanusiena

1. HaN133qY
1.1 anmdagtuuazanmiinelssasddiunisdanisuaznauiyaansaieaiuayunIsAneiadesy

a a o v ¥ o w Y &
UsgansnwnisaeuvasaslulssSeudseufnudaiadidnauangnssunisnisinsdunugiy

#7519 1

ARy AddenuuNnsgIu stAuavkul dyduavdrduaudidguesaiudenisdnduvesdeyaiieaniy

anndagdusazaniniiieUssasdinunisinnisyaainsluningiu

. anmiagiiu anmitfieuszasd anudfasmsdnly
N19IANTIYAAINT - o 0w
x S.D. AU x S.D. AU PNl ogified e

1. MIATIFAUALNITOBNLUUNUY 4.07 0.92 an 4.61 0.66 Mﬂﬂﬁqﬂ 0.135 5

2. MIINUAUYARING 3.98 2.02 nn 4.58 0.66 N'W'ﬁ‘?jﬂ 0.150 4

3. ﬂ"lifﬁi‘lﬂ']LLﬁ%ﬂ?SﬁﬂLsBﬂuﬂﬁ?ﬂi 3.86 1.01 an 4.54 0.69 l.ﬂﬂ‘ﬁ‘?jﬂ 0.175 3

4. madsziiiunan1suiRnuresyaaing 4.14 0.88 0l 4.61 069 wnitgn 0.114 6

5. MIUIMITHANDULNY 3.78 113 an 4.46 0.84 an 0.194 1

6. MIVIMTANUANMTM N TNYDIYAAINT 3.83 1.14 10 4.51 0.78  wnfian 0.180 2

kit 3.94 1.18 an 4.55 0.72 mnﬁqm 0.158

nansiasgsianmdagtiusunisdanisyaainsaeatiuayunisinuilunmsiu Senadewiniu 3.94
oglusziuinn Wefinsanetenuin Tefifiredeguanfonisussiunansufiinuvesyaainsilriadeiniu

4.14 aglusgiuann anmiiftsUszasdsnunisdnnisyaansansatuayunisinuilunmsi fdadewiiu 4.55
oglustduinniign Wefinnsansiedenui defifiedvgegarenisinnesinasniseonuunuuasnsyssiiusa
nsUfuRnuvesyrainsiidadeiniuie 4.61 sgluszduuniige dviuazdrdiunudifyvesniudesnis
$udushunsinnisynainsansativayumsinulunmsnddindy 0.158 Wefinrsansetenuin defiiiny

v o & = a a1 oA k% o & 1w
m@ﬂﬂ?iﬂ?tﬂu@ﬂ@ﬂﬂ@ ANSUIMITHANDULNULAINTUAIUADINTANTUNINY 0.194

775797 2
Anady Adlenuunnsgiu ssivaziuy dyduavdrduaudidguesnnudenisdnduvesdeyaiieaiu

anndagiusaraniniiiaUssasdmunmsiauyaaInstunIng

. dnwiagiu anwiifiaUszasd anudasnsinlu
MIRAUIYARING - - —
x S.D. szhu x S.D. 3ZhU PNIpmodiie a1y
1. m3fnwanmnanafeanIsnsiime 3.81 1.00 N 4.54 068 wnitan 0.193 1
2. Myraununsiioe 3.98 0.96 N 4.60 062 wnitan 0.155 5
3. msaiadeuaziaiesiionsima 380 104 wn 456 065  wniign 0173 3
4. MmsujuRnistine 3.86 0.99 10 4.55 068  wnilgn 0.178 2
5. myUsziliuranisiime 3.92 0.94 10 4.56 0.64  wnfian 0.162 4
37U 3.89 0.99 an 4.56 0.65 mnﬁqa 0.172

[83]



NIENTANIAERT W Inendeveunnu Journal of Education Khon Kaen University) U (Research Article

Han1TAszianmdagusumsiauyransaeaivayun1sAnulunnsudanadesiniu 3.89
aglusyivann Weiansansedenuin Tenidnadegganenisnununisimaianaiowiiiu 3.98 agluseiu

1N anmiialsrasdnunsimuyaaInsme atuayunisanwilunmsudidnadewindu 4.56 aglusgduuin

Y aa a

fanilefinsansedenuin defifidadsgigadonisnsununisimeaiiaedewiifu 4.60 egluszfuainiign
srduazarnuanudidguasnudesnisinduiunisimuiyrainsaivaduayunisfinulunmsiufiaibu
0.172 Weinrsansedeonuit defifanudesnisdniugeanie nsAnwianimaiudesnisnisimaiaided
audesnsdnduwiiu 0.193

1.2 wuamensdanisuazi@uiyerainsaeatiuayunisineieduaiuussdnsamnisaeuvesng

TulssBeudiseufnundaindrinanuanenssunisnisAnsntuiugiu

1.2.1 #un13IANITYAAINT

° g & o a v &

dtinauanznssunsnsAnunduiugumsaiunsasl

N153A12AUAT - imuadunidslunsausasimasiisenisdunisy aannsanestuayunsinenludganufnummalaswainamsuinis 4 ngaau
v o o o . o Y & vy 3 < . <

A1598NLULIIY - aﬂmmmgqun'muﬂmLmuﬂﬂunmumwsmuwmﬁ‘luyaumq 40 Flussiodunii

- ImigiiensufuRnuuiuamnsaeaiuayumsineiis Wi unasgudesnubmnlsaSeu

T
TseSsunrsandiunsasil

- MRUHULAZI ISR NAUARINSENEATUALUNSANYdeMsETRuasls i AdanAd s I UM sEURUT WY

NITINUNUYARINT

aa o
yaansiiieglulaguu
- ivunauER Avesy AmnsaEETusuuMsAnY Tdun anmuianalu auauAlanizauite uazanassnsaiay

2

o & X o a o &
1) é’mm’\unmznﬁumimsﬁnm'uuwug'lumsmmumsﬂau

- domnsipunasdaensdeutaldsuy MesauUfUn uarmsaeudunuel

- IviwidninaueiuazAs s enauwiaauasian dunyamnsaesiuayunsinmn
2 Tsaounsdifumsdeil

- dpnanssuUguivnA susuuazdusYARNT T

NITATININAS
N13ANLEBNUARING

- dnliypmnsvaassfufeilunientumahaussaduszesiam 1 U Tnedssdiunasgeseidionn 6 o
- UANPIARIZNTIUNSWSBAMUN T BULATWAILTUARINTENEETUAY UM SANY

A 2

o g & o a o &
ﬁwunﬁuﬂmzniiumimiﬁnmﬂuwugwmimmumsﬂq‘u

n1sUTEIAUNE

JAda - iuamsUszdiunamsufufnulaz 2 a8 daesnsusafiunasauifiauuy 360 asdn Toouuswan1suszdiudu 6 seau
N15UHUAIY

o o L3
loiua Aben funn & Yrunans diasusuuss uagan

URNIYASFIR - thuamsUszdiuldidudeyauszneumsitmsanmsuimsnuyapadausing 4

A 2

o g X P o &
é’]unaﬁuﬁmzniiumsmiﬁmswuwug'mmimmumiﬂau

. - B o T S
A5USHTS - fmiuslassas U Rudieuy pnnsaeaiusyunsAnwuuUivua Tasinsannisideurutudiauainguninlunsujua
o e ¢ a a va a va
NARDULNY M32U AANEETINIUsEaeA naUssliumsuf RNy uazszeznatiunsufuAnu
oa v_a a 03 . o da a wa o v,
- upuranaUWY W RuAinsuunugdle a¥dRns Bnduszlend sneladmsuyaannsiifinamsufufaiisu dudu

) 2

5 T S
1) drtinnuAnenssunsnsAnYIYuN ugIuAsAdiumsaell
A5UTHIS - AviusszRumulsnaIasgIuimuaiuii Iud szauUfuiing ssiudingnis ssautingmsiiiey wazszaudienney

AUAIIMTING - AuarannaeiLaEAs Ml amnsaeativauunsAnunimssiuwrdaialusanufinendu

o ' a = @ A w = a4 a ' ™ ° ' =
2) Tsafeunrsdusiuynansbifinssuminiiviedudsunuiisiuyszaumsnl 1w msvyudeusiumisnu nswasu
e : Sl AR
duntsnulua nsusdsaslifanssiumisiigtiy

21TNVBIUARINT

N9 3. wumemsdanIsyaansaneatiuayunsAneiedaiuUsEanSAmnITaeuYeIng

¥
1

TulsesputseudnudanndinauauenssUNSNSANEITURUGIY

£

(84) NASANIAERS U IedevauLY, 44(2), 76-96

doi: 10.14456/edkku;j.2020.x



) NsEsAnwImaEns unierdeveuunu Journal of Education Khon Kaen University)

UnA2ML3T8 (Research Article

1) M52 LATIZALAZAITODNLUUIU

ANUANLNIIUNITNISANYITUNUFIUAITAUARILIITlUNTaUERI1A1§IT1519N 5

3 ' o =

Aunilsyaainsaeatuayunisinuiuaniufnwinaenadesiuniszaunulasainensusms 4 nqueu

gl

& '

Ao NguuIn1sIvINis laun tdmiicungidounaziana 3miiiaudesuazinalulagnisdnu
nauusmssuUszana lawa Wi ieuiag Wivdinunsluwasdyd Wi iouuleuts wiuauae
Usziugunmnis@ne iWmidifeuaisaumea nguuinisauyana loud Wntiiieuyaains Wit

Nungilvukazaiainisag wagnguuinisnily laud wWandifauaisussa Wintiinueiaisaniud

o v ¢ =

wazgunIug Wnthnnulasuins Winthinueundie Wnihfinulssyduiusuasdunusyuyy Wi
NuinwANuUaendy 191mTNNugINTEITNNY MellasTaiiuInIgIuAITMUARILALIREaEN1TEUTUAN
ay v ' 1Y) "o ¢ v °o o ' o o

Mlddounidn 40 Frlusnedua1iusenaunie ulsedtfwnte unevauesulouIowasIniy Laga1uduY

o

nldsureunneielunseulilsaussudainenaisivuaniszau 8nvisasdnriaiionisufiRnuidielmiu

4 aa

wwnsgrudgiulaedavihlusuusUiauenatsuazdesidnvsetng

2) NMIINUNUYARINST
TsaSeumsnunuLarInignmasuransaeaivayunsfinwmenisdisiatasin g
mdonAdessErIURINUMszuRusIuyaansifieglullagiu mamuildaenadestilsaSeuimisde
suaﬂi"‘uLLNu@j"mwﬁwé’quUé’qwmmméfuﬁqﬁmL‘ﬁa@i’wLﬁumsussﬁ;uawmﬁgwialﬂ §ﬂ‘ﬁqmiﬁmumQmauﬂ’aﬂuaqqmmm
avatfuayunsAnw Tiun auaud@nly Wy ey Ussiinsihau Wudu auautBlomzdiumis 1y anug

AVINATINSA ANNETIR AITEIYEY WnsANW sy waveruasofivy

3) MFETINIMBLNITAALTINYAAINT

diinnuamgnssumsmsAnuduiiugunsassmuazdndonyaansasativayunisin
sheBmsdanaaounadlasliisnsaeuiiieInnnuieuaunse fhveidudunazaumnzaududums loun
nsaeudaidiou 1wu Anuinwilnevienwiissemeafisndusionsufifam Wudu msaeuufoa wu vinve
nslilvsunsupeufiannes Wudu wasnisaeudunivel wu n1sisanyadnan euad Inamiu ludu
wiondnvihmdninasiuazisnisteunmieunasiann mumiyamnsaeativayunisinwiiieianiyaains
Tnadlidanug vinwe AnuUsengd wasAaudnuauzminzaudumumie lneivualilsassudananssudgudve
susukazduuu n1sveassjiRaulunseudunisiieuais (On Job Training) Wluszeziian 1 U laeas
Ussifiunaoesderiiomn 6 iou v 2 afilunan 1 T ussuiisrnznssunsaiounnunieunasinuTynang

Wedaasy atuauuliyaainsujiRnuldedainuamn

4) nmsuszliunanisuineuvesyaaing

o w

dinnuamznssunisnsfnwituiiugiuaisimualiyaainsateatduayunisinulasu

nsUszliunan1sufiRnuday 2 ase nn 6 Weu MedBnsussliunaseuiiAuuy 360 aarn wislilatayaain

%
O o v

%) a o 1 =~ ' Yo v o 1% a4 & o4 o4 X
@JU?%LNUWW@"Iﬂﬂaqﬁﬂigﬂﬁ]uﬂfiﬂﬁlul’aﬂ PABUIINUIUY ETLC‘]UQWUUEE‘U'] %UﬂﬂUUﬁy]mWﬂfumuWi@‘UuwL‘VT‘LJE]SU‘UDLTJ

Tnglduuudsziliunuuuinsidiulszananniisuiuinainisussdiu Taun nadugvsuedsnu (70 Azwuw) Las

o '

adnuwazdmyarandndudmiunsujiRau (30 azuuw) lnenanisuszdiuasudaoendu 6 seau loun Ao

Y oy
o

f
fun # Urunans Aesuiuds wazen Teilmsihwanisussdliulilddudeyausznaunisiiansaniesing 4 loun

[85]



N3ENTANIAERS WINedeveuriu Journal of Education Khon Kaen University) UNA3348 (Research Article)

nsdasuRmuEn n1suilosazusuusanisujiRanuvesyaains nsifisutuluiiay N1SUaUAIRBULNY

nsliseTa N1shioeNaINIIU LaENISUIMTNUYARRLTDIDY ¢

5) NMTUTWITNANDULNU

o o =2 a =~

a']‘LIﬂQ']‘LJﬂm%ﬂiimﬂ’]iﬂﬂiﬂﬂ‘@’]sﬁuﬁug’luﬂ’)ﬁﬁ’]ﬂu@liﬂiﬂﬂ%ﬂﬂﬁ@%LQULﬂa‘L‘JQﬂﬁﬁﬂi

agatuayun1sfnwiwuuituds lnefiansuinmsieututuideudas 1 At anAuamlunisujifiniseau

v
o [ 5y

adnuaiiieUszasd massidunisufifeuiasszezinatlunsuifnuiisuiuieddinanudisavesny

19 U a A

A

A o v = av Yo a v M v 2 g & A
'Vlﬂ']ﬂuﬂ‘l'] %Qiﬁlﬂﬁqﬂiwblaﬂi'tlmaﬂigLlluiui%ﬂ'UC‘]@ﬂ‘lJiUU?ﬂLLa353@UC‘]7§]81N1W5Uﬂ']'iLafJuleuNuLfﬂau YNUNIILEDU
U

q
1 v o

v o

o a A o '

wRwFeuasadniunsla 3 sUnuu laun wuutumuuiedudutuiiow wuufesay uazuuunszuaNRuAoy
wioufuilaisueunansuuwnulviuuaainsaeatuvayunisfnw lagAfdafasulssann naanunazyssansam
lunsuifau 1wy Qudineuvunugdda adainisdnsuseleyd s1efadmiuyrainsiiinanisuidieu

Ay 1 udy

6) MIUIMIANUAMEINI@IINVDIYAAINT

A11N9UAMENTINNIINITANYITUNUTIUAITAIMUANANLN NN TR TUIAMUATINE VB

' o =

Auntsypansaeatvayunsaneilaeinuaseduiurdmuinsguiivuadunie loun seduddianas

19

FTAUTIIYNIT STAUTIIYNISTLAY Wazseiul@enygy Gediinaiiunisiiansan laud svesanlunisujifau

a wva a

HAIIUNIIYINTT L mauiidunanisdiduaufidiue gileufifieu nasudednsziniedunsizi

HAYIATY HanuaSsassAaeUsERvsTlisUNsanansUns Wudu Snvismasimusmaninasinazisnisdhasuma

o v o

yaansangatuayunsAnwiliaseiundadsluaniufnudu lnglvguszasdvedretudosvadieniy
wuurfeswedielilas 1 ase nieuduilsuieuaisdnasuynainsliinissunthnlndvieduuasueu

Weainuszaunisal loud nsvguidsudunidsnuyaainsludlugiasuiuvesmsujifnumedunn Soug

a wva A

waglnufuRnudy q vlidilaviunvemthenuunnday sudmsdalenmdliyaainsanusaiudeusiiumia

o '
v o

ulmllgislumbenuieriusazsiimbenulunsdiifmaraniennudidu wenaniyrainsiflaruauise
Taawdu duszaunisaininuiedinnumanzanalstasunisudenslidnseiunieigedy wu dantdnau

sosimthngueu Famihnguau Jusiu

(86l MIENITANWIANEANT UATINBIREVOULAL, 44(2), 76-96

doi: 10.14456/edkkuj.2020.x



Research Article) 213EIANYIAIENS WnIneaEveuRAY (Journal of Education Khon Kaen University)

1.2.2 GIUMSNAILIYAAINT

TsaSoumssndiumsdl
ASANEIEAN - dhsmanmiagiunariymvesyaansiiemsiauszyusuilsrnaiRaniu msdaiuuudeunna msdaussyungugasuaziniu
ﬂqquﬁaqn'ﬁ aﬂﬂ"luﬂ’liﬂﬁﬂ’aﬂ’]uad’]ﬂlﬂﬁ%ﬂ
e - thanmilyniidasnnisufifnundevhusulfiins Tassmsuazsutszanalumsiannussav nmsufsRnuvssyaans

Taglgnanssuiimening o

- Yalassadremstimanulilunguuinisausdag q TaeusunminglisesdsruenslsaSeududquadufiaveu uazuounang

TR |
TseSsuarsanliumseail

N3N Y

o v ava v o va °o v a a wva o
vimtheufiaminfdugimaiafufsmunsufinuvesyaannsanestivayumsing
RIS - Wanu§ifeafumsimanudsemsdminlassisWannyeains msdadunuazeausuyaans wazmsiaugudimayaannsivai

o v v, v ' ° a ] = a va
- Wantiaud ﬂTama'lw*u‘ﬂmnslﬂud’mﬁ’m‘lumsmwuﬂLsu’mnmsumﬁn E]UVI’\]%LH.I‘U{]U AU

L 2

P | v o d_ - a §io i a va a a va v
N13§31969 = ilﬂVI’]gﬂLLaﬁLﬁiﬂiuaﬂ'ﬁquﬂ LYY @uamiﬂg‘um’m LNETUBUNRUYNU LL‘UUUSﬁL&IuNaﬂ"ISUQUWQ’]H Wudu

TR
TseSsuarsatiumsaail

] - @ v PR o a wa § a raaas -~ g @ o aa a wa
LauAsasile - adusyuliyaansidnannanuilunmauesjufnwdeasui unesvsedediannseling 1wy nsdmingiionsujifnu

N o] e PP
Bidnnselind nisdmviuniSeussulmi Wudu
- Yaszuumsimanulagldsuuuuivanuaeuasiusie wu nstimawuueeulad msuszyumalnaseulmi Wudu

L 2

- YaRnwgeumsedananisujiAnuuemtisnuiivszauanudiiananglsunauazsireUssmadulszdn

A5t

TseSsunrsaliumsaail

n15UHUR - fapusuanuiiteaiunsufufmilusauiisndusasivadieedaiosniai3ouas 2 a3 uazimualifypansvnaudeaidniu
Astne mssusuanaues liteenda 50 Falusdad

- SassuuitidedivyaanstusiTnessunngliimhammdsyamnsiiiussaumsaiufoandniliduiides

- sUnuumsimiinasinnld 16ud mstimAuuu T duus uasmsmauuus A 3vndn

L 2

- Usaidiuwantsiimely 2 Unuu Tdun msussliumassndninisiimanuuaznisUsadiunadiofuganisiimany

Tse5suarsantiumseail

n1sUTELIUNE

- flwdlideyadounduiferiunauszdiuuuuviviiegdhidunmmisuazuuulunmisasdugamsusadu

ARSI - duaSulinmmisemdaussguyaansmeludulszdmndies wiviiensidaunmvsinguanud wiunsimusg nsaans

nsufuRmulidmsanedaly

2T 4. WumnamsiauyaansaeatuayunsAnyiiveduauuss avsnmnisaeuvesns
lulsaGeudseufnuddindinnuanenssunismfnyuunugu
1) nMsAnwran wAudeInIsNTHimA
lsassumsdrnvanmiagdunasJgvvesypainsangatuayunisinwiaiensinuseyu

Fuilsrnudaiu nsdaviuuvgeuauiiedrsavanmdagiunasYgyminesdesiunisujifian msdnuszau
naugealulszdmnifouiionnreuanilieuaudaiu Annsaranisdnidueu dseanudesnislunisiam
AU kagiAuAnaun1sUfuReueglngde dnvemisthanindaymniaannisufiRauundaiuaudiis
113 lasanisuazaudssanalunisimuidseansamnisudfauvesyaainsiagldianssuiimenig 9
W nsfine nmstineusy nsfinwigau msdssgudunuiniaivinig nmsujifnudulaidulusazmvanean
P I @ & v @ 2 o 1 Y v |
wisdselevdlunisimuiyaains Wudu nsdneusuludsziiuiaennfesiuaiuden1svesyaaIng Loy
msliu3nig msdeans anududih Fnvensldlusunsuaeufiamesiiugiu Wudu nsafvauuliypainsdisu

o 1 @ = 1 a v o & Y a a
n1seuTHdnlagnilsuneueniudssiaunuaansseniisnuianudenisdndy ieimuidsednsam

nmsufURnuveIyAaIng

[87]



N3ENTANIAERS WINedeveuriu Journal of Education Khon Kaen University) UNA3348 (Research Article)

2) AM5UNUNTSULNA

v

Tssdsumsdalassadsnisdmanulilungueusing q lnedsesddunenistsaieuduggua

wazfuiinveunisimanunslunguuesnu uazueununelviintinuljoaniidufimadifuinaiu
nsUftRnuvesyransasatuayunsinmdensialssrduassandeaieatunssnutoufitsuoumne
M3z wazialenmaliyaainsaeatduayunsfnnddiusmimuadimvaneg suuvuiagisnstme siuis
nsUseiliunansugdRau ﬂzﬁﬁﬂsﬁaﬂﬁﬂ’ﬂmiLﬁEJ’Jﬁ'Uﬂ’]iﬁL‘VI?NTL!LLﬂ'ﬁ?ﬁﬁ’]ﬁuLLa$Qﬂaﬂﬂiﬁ’18?{ﬁuawumiﬁﬂﬂ’1
Hunisdarinlassnsiauiyaaing tun msdadusuimiemudielidilauiunesdnis ssuunisuinns
wininausinazngszdeuiidrdy uaznsdneusuyaansiiteiisyuanuiuasiamuiinuenisufoaanuludueig q
Wy nsdeans msasuFduiud nslideyadoundu nisléy nisaunuiedisaiisassd Wudu sudanisde
Uguimayaanslmiileliiuazinlafeiutonavesesdnis nsvinusiudu mswaunanuivmi msfnnm
wazdsudiunansufiRa Wudu venanismihaunsalenaliyeansléfdusulunisimun g
wazhumInsimaneuiiaguujiicugnads lnesudiuludinisfmuiyaainsliaiunsad foRauls

' v

' a a a a a = a wva
8EﬂQNUi%ﬂ‘Wﬁﬂ’]‘WLLﬁ5LLfiﬂGIJ{]iy%’]%Lﬂﬁ]"UUﬁﬂﬂﬂ’]iUQUﬁﬂu

3) mya¥edeuaziaiasianisiime
lsuSgumsdnvirdenazinsosdonsimea Wy Allan1sUHuRY lna1INITUBUNLIEY

wuuUszdiunansuiRnu waziena1sdu q Anedesiunsufiinu deiduiumanisiimansuiifnuees

A

ymans Bnisprsatuayuliurainsiaimuanulunuinuesjifnudensuiinmesniededidnnseingd
mensldszuuuimanisdnnisienansdidnnselind mawewnsgiionisujiRnuiasionarsineadedlugluuy
yosdedianvseding madavhundeuseulauineatunisifaumiddndnuazinadanisufifnu nsdnszuy

mstimanulagldguuuuivainateuaziualie wu nsdmewuuesulall nsuszgumslnaseulai Judu

4) nMsufUansiine
lsaSsumisdnlviyaainsarvatvayunis@nwiladnwigaunsedunanisujuifaues
' P o & & | <, ° A o aa o
mhgnunussauanuansananelulsemasazanausemaduusedn Lwaﬂﬂ‘mgﬂLLUULLasaﬁﬂWimwawuiuLLuawwq

aq' ° o o a wa ' P a a
NhannNiay ﬂ']ll']ﬁﬂu']ll']ﬂig‘c’_!ﬂﬁmuﬂqiwmuqLLagﬂiUU‘%QﬂqﬁﬂﬂUmﬂqumaﬁmuLaQLLag‘Wu’J EN']UIW@JU?%a‘V]ﬁﬂ']W

v '
Y] %

= a 1Y) a wva 2 oo
E]ﬂ‘mﬁ]G]E]‘UﬁiJF’]’J’]llgmFJ’JﬂUﬂ’]iUQU@N’]quUS%LWUMQ’lL

<

Juuagiiuady 1wy inyenepeuiiomes nssu-dloya
vuaseteduwmesiin inwenisdeasnvdingy [uiu egnteaniadeuas 2 ASe wazivualiypainsynau
Aosdnsuniseusuimuawes litdesndt 50 Hiluwiel Jsausadutiluaniseusuidnlnglsaseuwasniieny

1 & 1Y < & 2 o v v o o = aa
neuenld uenaniimsinszuviidedvivyaainsinilasueunngliintian yaansenjlanieynainsidl
Uszaunsallushumialy 9 Ujdanihnilduiidedunisaenau gua fdu fanu Widewawsuus dofediuuayl
mUsnuieaaiuguanuslunisujiiauiasinuvinuenisuianuesyaainsludunismaaesujinau

Tisluseavzam deguuuunisiimanadsdimild laun mstimanuulieduugiaznisinauuusaniaunivin

5) nMsUssiliunan1sine
Tsaeuprsanfiunsusefiunanisimelu 2 Uiy laud nsuseliuraseninenistivanu
= g a : a A v o a a wa o o '
Fudumsyany wanidsuuazdiewmieiienidymvesyaainsiiinainnisufuiiaulaegiminauluseving
nsmufulasinmsuazfanssunstinamelsnisdann aeuniu wusihuaglidlinw uaznisusslunaliiodugn

a = & a wa A A a a a a a a va
miummmmuJuﬂw5a§ﬂwamsﬂgummmmumLwawmimmszammwLLazﬂizawﬁwaiuﬂwsﬂgummumEN

(88] MIENITANWIANEANT UATINBIREVOULAL, 44(2), 76-96

doi: 10.14456/edkkuj.2020.x



) 213EIANYIAIENS WnIneaBveuAY (Journal of Education Khon Kaen University)

UnA2ML3T8 (Research Article

yAa1ns lnevimihauviesessrunenisisaseuludiduidiou duniasey dulnsfinviviedugalasinisine

gl
v

nsilsesfsrunenislssseunseimihauasiteyadeunduieiuralsuiiuwuuiviiodsliidunnisuas
wuudumenisudsduganisuszidu diunsudmanisussdiu gainuiazyamsiau deliyrainssunsiuwas
darhunuimuInsUfiRuwuUTIByara yonaninsaduayunisdnuszguyaainstumiisanudulszd

ndiivesauiuiiasgianunimeesmiisnudmiunsmvunensaaninisud ianululnisdnwdaly
2. M32AUTIINAN1TIVY
2.1 AIUNI5IANITYARINT

1) M3AATIUAZNITIDNUUUNY
ﬁ’]ﬁfﬂmuﬂmzﬂsiumaﬂWiﬁﬂww%uﬁugwuﬂaiﬁﬁwumﬁwLmu'ﬂuﬂsaué’mwﬁwé’q%’ﬁwmﬁ A
yaansangatuayunsanyiluaniudnwiniendaviuinsgiuimunsiums mimmﬂﬂzuﬁwLLazﬁjﬁamsUﬁﬁ’amu
msglutiagiulsasouneumngliinsvnsagdufu i mssnuaivayuns@nuBsdssansenusiossanam

n1saeu dnvalsassudszavtdymviauaauivuszanadagnitsiunidsyaainsangatuayunsinynn sy

%
v U o W =

AupIns dedudinaunaegnssunsmsAnduiiuguissvusdumisyaansameatuayunisinely
nseudanmdrmenstululsadoufioutymuarduaiuuszavinmnisasuresnsasnndoaiu Mwaisumo
(2016) léhnn53dei50en1sdnassynarnsansatuayunisdnuilulsaSeulsondnurvesansisuigunueie
Han1sIdenulssseudlnginnudesnisyaainsangatuayunisfinyiwazsulssanaaiuayuanisualy

nsdnassyAaInIfIna lnsyaainsaeatuayunsfinendalssdanaudssannaniguaiaiuiianelase

&

9y UssIMANSINY Msdansuasdynisianuluseduinniian sasfiyransansauayunisinuniidy
Samiatinsniulifmelesornutunsesay iﬁmfmmiimmﬂmw‘hmuﬁﬁ ndnyuasndnUseiuiia
Fufsdussuliiivsmeadon1nTodn LLazLﬁaﬁmsﬁmumﬁ’ﬂLLWJ&‘Qﬂmﬂs%uﬁams%’m‘immagmﬁmumﬁﬁ’%mu'q
waznszaususitedusuamdunsiaienansimuamssnuuaglssneunsfinsannisdanisuas e
yraNsaDnAdoIiu ansed AIedIsIaY (2558) indnfisnsitesgrinagmsesnuuunuindunisiiusiusy
Foyatiiertesiunudmiunsimunnudnuarvesolasininduenaslaun nasmssamdnvaznuuas

BNEANSINUAANYLANIZTDNU WaiuAansanunsaufiRnulansmuinguszasd

2) NMIINUNUYAAINT
15958UA5NY FvidnsinndakarimuaauantivesyAaInsatvatuayun1sfinyd
iielviisuuyaansiiissmenaziineusoidedunsfamuamnimnising ﬁy’nﬁé’wmiﬂﬁﬁamsmm%a
yaansaeauayunisAnutuardeddannuinuainn fnvsuaranudeirigangneiinistinun

q 3

AaudRRnziuwisuieldungyaansniauauiimvuisauuasiinunseuiiszjuifau aenndeaiu

a

dnauavisnisaninisAine (2557) livin1sideiseansideuasiaunJukuun1susnsdnnisantufing

JuiugIu nan1FITenuItan uAnwAsiauswlun1sieTeh 1UNEEATINIAY asInIuasAndenyaAaIng

VidonARpIiuUTIIANIU N1SAUAZANINAIUABINITNUTIRSIVEIEN AN Y LaTaBAARDINTU 99TIA UN1ET (2562)

D.

D

VIﬂa’]’]’)']ﬂi%“U'JUH'ﬁ'mQLLN‘L!‘Qﬂa’lﬂiUﬁBﬂE)Uﬁ?]j']EJﬂ?iﬁ’]i’l‘\]ﬂ’ﬂﬂéfﬁ]ﬂﬂ?i‘u‘ﬂﬁﬁﬂi"UE]i‘lLLG’]Iﬁ%ﬁ?uuﬁ%ﬁi”}u’]uuﬂﬁﬂﬂiﬁﬁ

et s e uINYAa NS MmN zay

[89]



N3ENTANIAERS WINedeveuriu Journal of Education Khon Kaen University) UNA3348 (Research Article)

3) MIATINIUALNIANLRONYAAINT

dinnueagnssumInsineduiiugumsassmuasdnidenyaansaeaiivayunisinyide
nsdanaaeunasnieudamininasiuazisniseienanundounasiaun SnvesmunlilsaSeusudunis
Uguimaymainsuaznaassuftienu eshensdadenyaainsidunssuviunisdnidendasinsiielnlaunds
yaansiidauautRmnzantuiunisiignismsianaaounadudiolfiinsgulunisdadenyaainsde
in3esilonaziinsidetiold suwfaniswamnyaanslidanug finwe audsenninasaudnyuzmanzauiy
Muvisaenndasiu yie alivslng (2556) indnansdmdenyrainsliindunisinnsandadenddifinug
AMABNIALATANIINE AN TigAUazaenAdesiy 898719 el (2561) Tiaueiinszuaumsdnidonyaains

av v v gy A A aa o o A a4 vy Y o ¢ & v
VlbL(ﬂiJ’miﬁ’mﬁJﬂi"ﬁLﬂiENllE]LLaz’Jﬁﬂ’liVlmENﬁliﬂLLasLﬁﬂaﬂaiﬂ LYU ﬂﬂﬂ”ﬁLLUUWﬂﬁaUN’]mig’m ANFEuNwd [Wuau

4) nsuszdiunan1sU URNUYaIYAINT

o o

dnauamensINnInsAnstuiuguasimualiyaainsasaduayunisinulésy
nsUszfiunanisufifenudos 2 ads eddeiiiean 6 ieu feiBnsUssifiunaseufiauuy 360 oea
TasfmuainasinisUssiliuiiaseuaqu 2 Ussidiu 1éun nadugrsvesnuuasaadnvazdiuyana uwarlsadou
AstmansussfiulUliussnounsfinsaniauiyeains madeutuduieu mausukanauunuwagnslioan

oy insznsdsadiunaduniadietinmvaeandesseninnmsujifnssnuduidhmnevesanufnwm

s

U1N13InsUINNITIRLILarUSuUTIman1sUjURuaenadesiu yeyyeliug Adensne (2560) Nnanida

n1sUseifiunanisufifauvesyaainsiidinduienssunisvssiliunanisufiRnunudigiaiiaenndesi
Wmungvesesdnisiieliyaainsyiauldegaiivsednsam wasdisnsezanuresypainsaivatiuayun1sine

dnlngidunuuinisfrdesdasedeasiuyananaisnindiniansliisnisussiliunasoudiruuu 360 09

'
o

<« v v 1Y a o a a o v o ° o o v v o
Lwalmﬂ"uagamﬂﬂﬂi%mu%wa’mwa’w llNa‘lJﬁ%LZLIU‘WQﬂs‘ladLLZLI‘HEJ’]LLE%U’]VLUWWuqﬁgﬂwmaﬁﬂﬁvﬂid‘lﬂﬂmLﬁ]‘u

1

A0AAARINU 35UTENT ATUIS (2561) NInd1ndan1suseiliunasauiiawuy 360 aarn Indudsuseiiuaussaus

a

MAsaIAUsANEINITe vinylazngAnssulunisujianuresgSunisussiiulagldgussiliunateau

a v
LNYIVBN

Y =

Mansusziulngnuies tieusaua guadulysuasey

5) NNSUIHITHANBULNU

o = A o

d1inauangnIsNIINSANYITUNUgIuAITAMualaTsai iy BRuieuyAaInsatgatuayy

nsAnwIwuUi TG Inefansandeutuliuieulay 1 ase nauamlun1sufdfinissau audnvae

v
v ad v o

o e I3 a a va a wva = Y I3 o 1
PsUszad nauszdunisufuRnusarsreznatlunisujufnuisuiudeidyiaaudusavesiuiinmunl’
wananllmsueuranauwnuily atafinisuazandusylond Wiuyaainsdnime Nellnsensiteudutiubieu
& = A o P o a a a = ° 1 U Aa A 2 a

Wunalnlunisfeganiesiselideyaainsifivsednsain Famasiivualaseasisdyddudousuudduia
TnedinsideududuiowsinualsufiunisufiRnuiiegdaliyarainsufiRnuliegrafuiiaenadeiv
F5Uszan dATUaT (2561) vaueisnisuimsnansuunuludiuntstududeuindunisneuunussereninas
ludruveswanauuny laun Budimeuuny atainis ansusslovduaysieda duduviyiddalunmsviiauuas

Jumsadrsiusdygimslatulsasou

(50] MIENITANWIANEANT UATINBIREVOULAL, 44(2), 76-96

doi: 10.14456/edkkuj.2020.x



[UnA1398 (Research Article) NsEsAnwImaEns unierdeveuunu Journal of Education Khon Kaen University)

6) MIVIMIANUAMEINIDIINVRIYAAINT
dinnuamgnssumMsmsAinyduRuguasimuandninusimsiansane s utvestumls
ypansaneativayun1sAnwlaeiruasEAuiunie taun seduufianig sedutiungnis seaudiugnisiiiay
warsEAUdEng waglsafsumsdiunisduaiuynainsameativayunisinuifinsfunhilnivdedudou

NuiiRiieiliyaainsiivssaunisalinndu wsgnisuimsanuinaminierdneesyaainsidunisadn

o P

wsegalalunsufifiau Timnuddy asredegnianisdnlavaziiiuysy@nsnmnisujifnuegraduszuuuas

v v ¢

polllasdanmanatu ANw MISSRY (2562) inandanisusrisanunntinniedntiindunisinaninsy

o

nsAulaluaIs UV LTI 9 wazinuaguautAlunisdaudurus IniasanazwuunsUsTliung

n13UfuReu Aneain nseusukasimuignisitnuluaisnudunseseduigadu Snianisfuntdinlng

saa

A o A a2 2 a @ D2y S X DY s
wIedudsuuieilunagnsniivsgansamlunsiauiyeannslilvinue igeliuaenndesiv easnsal dgnsn
way afln dvayns (2554) Ainandanisiumhilniindunsidousiumidilumssihunifgaulasueenity

3 Usziam laun Maideuniuwuie @iy madeudinaigerdn msdeulugssauiUsiutyy wasnsduasu

I v a wa A da o a v a o A v o
ﬁ’luL“lJur]’liEJWﬂimﬂﬂgummuauwmﬂ’ﬂﬁﬁuNWUE)UIui%ﬂULﬂEJ’mUMiEﬂﬂaLﬂ&lﬂﬂu
2.2 fUNSHAUIYARINS

1) MsAnEEMWANGBINISASHINA

Tsseumisdrsrnanindagtuuasdyivesupainsaivativayunisfinyimienisinussyuiuile

[
o

AnuAaLiu davhuuvasuny daussrunaudesuasfiuAnnunisufiRnuiiednnimuiyaains Metinse
miﬁﬂmamwmmﬁaqmsmiﬁmﬂﬁuﬁmmﬁwﬁéy@iamﬂwLLmuﬁwuWqﬂmﬂiaamﬂé’mﬁu Glickman, Gordon,
& Ross-Gordon (2018) filsina1afisnisAnwranimanudesnisnisimaliindunissivsudeyariielddmsy
MM5IATIERENINANABINTYBI03ANTT Tsarunsasiusinteyasnnisnisfinainuaisidu n1sdsng
M3doUAIMLaTAUNUIAUYAAINT N15AITIINANTURTRUTIuLN waznislduuuasunruilodadidu
anuddnAnafuaruAnfiuresfu iRy uazaonadedu fedunms Livgund (2557) Findndrdeyaain
nsiesigranmiagdu Jgmwavainudeanis sxgninludvuafanssukazuuinianisufdfnistme
sthafudupeulasiinisdmunseasiBenianssuuazdadfutuneunsuidiudadoudulasmsdmaiionam

yraInssialy

2) A3NNUNUNITUNA

°

lsaSsundsdnlassasanisiimanulilungueiusing o lnsusunuiglisesfdiuienislisaseu

Wugguanazivinveunisimanuniglunguauvesausar il jiand fduddmenidufianiy

U

n1sufuRnuvesyaaInsatgativayunsAine Neilnsznisdalassasianisdmeaulilunguaiusig q dud

Anumrauiulsuseunisivuyaainsaeatvayun1sinvidudvuunuasddunisnuivainvane

wsgmsilinanuvesyaansaeatuayunisanyluusagsuvisiuagiesefoanuivisnudeinyanis

neaeandesiv 9lssnil gnse (2559) Mnaninisialassaiisnuidmaniglulsaseuluudaznguauiuasd

AnznTINNsimAnglulsaSoulsenaumieseee1uen1stsaieu §YieseeEoiuisnislsasey Mnhaulay

¥
=1

dsun1stine JsnsdnlasainruimalugduuuldmaliinUszansamlunisyfifaunszansaudledeym

THAUSNYn Fnnulepg19anIslanzaassIng)

[91]



N3ENTANIAERS WINedeveuriu Journal of Education Khon Kaen University) UNA3348 (Research Article)

3) msaisdouazinasiianisiime

TsaSsumsinvigionisufdien enansiifsites wuutuiinnsufdinunasatuayulviyaains
aeafuayunsinuldiauauiiuunissuseulal szuudansienansdidnnsedng seuuimenuiiviuadi
nseusuosulatiuazdnlvimsnuguatazduisnuazainlunislideuargunsalaeuiiames nsizdeuay
iwsesilensimeidudodoivaslinisimanuussginguszasduasiivssansamaugiunisldimadavioitns
Tmesing 9 Tnedenstive 1y tonans s gilonisufdany Wusnandunisaemenaug sinwe Ussaunisal
TWgiFunsimeiliAnnisdouiuasiasuaisgudnuasfiiassasd uaziniosdlofma 19y uuvasuay
wuudang wuudssdiu Wuddidimefifvsusudeyangdnssumsufiinuvesyransaenandesiu Glickman,
Gordon, & Ross-Gordon (2018) fin@ninmsdammineins wu gilensufdianu de w3edile nasasunisdn

lassasemdesenisufiRnudutadeddyronudiis millnsaiisedenlddetasiaiadiofimunzaunas

doandasiualuladyarnissedl 21 agdiediuieauaznInlun1sdnns andunu awnsadaiu duduuas

' '
A A

Uszananalasiniiigenndoaiy d1inaamuznssunisnisfinuduiiugiu (2562) finanndanisadisdedivinli
a @ s 1 I v 1Y = P B o a '
nstimaussginguszasadimsiludenaenndesivgarnissen 21 Njadunisldimalulagguuusig q
Wy woundadu 3avied nsussgueaulatl dedwuseulal sy
4) msufianisiime
msdnliyaansaeatvayun1snulifnvgonunihsnuiilszauanudnsansznisinegau
& o 9 v v g v 53 o ] a a A dak Yy o
dumsviliiyaansldiuuuimaiazldsuussaunisalnssnnihldguunaviontsidsuwlasifiduaenadosiv
HAN1TITeves UAsT LWIRYEs (2561) Mauauumansiayaainsimslivaanslalufnvigauiiediaiug
ndvaszgnaldluauvesny msdneusuedatosniasuay 2 ATt wasatuayuliyaainsiiisuniseusundn
Ingnihenuneueninefmvusdalusniseusulitosndt 50 Haluwied sizniseusuidunisimuiypainslid
ANug Tinvewagviruarnvinzadlun1su iRnunagyihlifsnsildsunlamginssuaenndesiunansideves
Conley, Gould, & Levine (2010) ANUIIN1sTMANUAISIEAINITUNITHNBUSU AL URNYEADUNILABDSLAY
9 o 9 ~ & v o v v o o = s ¢ 1a wva
n1s¥anisteya msdnszuuiidesiiuyaainsindlasneunngliiminuvseyaansiiiuszaunisalujon
Y o2 o4& ) a wa 44 Yo i ¢ vaa 4 |
wihduiidedugimaassl jiRnu megssuuidesiudunsaeneadsyaunisalangiiivssaunisaladivg
ypansludiiteauiyaainstidanuiule fnvensuddaym Wiladausssusarlasuniseeniuaenndesriv
Glickman, Gordon, & Ross-Gordon (2018) finanadsiitaesinduniadentunisimuinazdiewdeynainslminiy
anudsansindulagerdaypainsiduszaunisal danuadasle dvnvsdeans undelouazliiunseeuiu
wazAdstiguLuunIsilinanaenadosfuszauauduazinuen1sufifaulae susuun1simeanaasld laun
nsimawuuliduuruaznistnawuusuiaudndn dmsuglwuunstnawuulirfuueiu fuuseradu

oo a

duimsvsediifianudeviglunisadanieufiRnulivaainsldgiduiuvegnwazujifinudenndosiu
J31 @nseud (2556) fiaweiinisidndunsujiRnunuiuieanueiida Welawasniouseus fvhwiiilay
suiudlidoya Thusnisdeuazunaasows gua Tiduuzd S1uieanuasainuazrduaiunisilfsunias was

sUkvuMsimakuuswiau I dndunsyuiunisdeyaainsious 2 awduly anasufiReusiuduiiedmn

Fugnsrenisdaung nshideyadeundu nMssfusgiiedauisdniuiuaenadesiu lsini gage (2559)

q

o a S

fnantinisdmasuuiiniaudndnliiidunistewmionisuf iRnudatusasduiiunisuaniaeuninug

NSYAAY NTATNANARNAKAZNSIESNATIUTIUIN

(52 MIENITANWIANEANT UATINBIREVOULAL, 44(2), 76-96

doi: 10.14456/edkkuj.2020.x



[UnA1398 (Research Article) NsEsAnwImaEns unierdeveuunu Journal of Education Khon Kaen University)

5) nsUssiliunanisine

n1sUszlunansiimandsaniunisluy 2 suuuu laud nsuseliunasenintenisimenuuay
nstsfiunaifioduganisimasu wieulideyadounduifsafunasuifunuuiunsmsuasuuuliidumanns
wmsznsUssiiunansimadunisussdunansuftRnumumunuiaglasinsidiuald Ssmsvhnisussdu
asmm'aLf‘iaamuﬁjlﬂﬁ’umiUg‘jﬁﬁﬂﬂiﬁLwﬂﬁqiuizagdau seninuagndenisdndunaiioouifisuanin
fiaantsiuanmitintutieaenadasiu Glickman, Gordon, & Ross-Gordon (2018) filausuuamdlunisusuiiu
15 2 Usziamfeo msussliuiieimundunisussifussrimsdidunuiethdeyalufinnsanuumsnisiam
shemssIuTndeyasnmsduns msiinnsamansufoanu mslduuuasuniy uaznsussifiuiioaguna
Wunsusziiuiiduniens aseuaquuazseuasy T,rﬂ&J%*dizLﬁuLﬁaéuqmz&anmﬁﬁmumﬁaﬁ@auammLLaz
Mdudeyauszneunsdnauladuiiuns fedmslideyadoundudunmslifeyaanuanisussiiuierasiiou

JoRuavtads Tauvswumeiagldiisunuainmsuunnulviiivsednsamunngstu
| W
UN&a3UINN1TIY

nsdnassliiyaansaeatduanunisdnululsassuiieyjifnseauaivayunisdanisiseuiiu

a va

szthwduadulilsasouammsainunaunmasliufdAnisznuaeuldesnadiud Wunauaiiuszansnm wllg
nsensdunadugyEnIen1stsuvesinifeu iiielinsuiniseuyaeadindiussqradifanndivine
Famsfinisdanisyaainsusznoudae 6 dumeu THin 1) MIIATILRNAENITBNKULIIY 2) MITNUNLYARINT
3) N15ATIMIUAZAITAALEEAYAAINT 4) N13UsEIUNanITUSURIIUVEIYAAINT 5) NTUTUITHARBULNY
6) M3UIMIANLAIMTIMSNTNTRIYAAINST wazmsEmsfmuIyAansog1siedosaszuunsinanely
Tsa3suusznoude 5 funou I8ud 1) nMsfnwianmaruesnisn1sting 2) mITeununstionn 3) maassde

wazipsesiionisiime 4) msufdAnistive 5) msUszidiunanisiime
B fosiavsedaiduanuzainnisive

1997179

wamsnsdamsuasiauyasnsaeativayunsinuifieduaiuusyansnmnsasuvesnglulsaiou
ﬁﬁamﬁﬂmé’qﬁ’mﬁwﬁﬂmuﬂmsﬂﬁmmiﬂ'ﬁﬁﬂm%uﬁugmﬁ?uﬂsmmﬁaﬁﬂﬂ%’lﬁﬁﬁiaLﬁaﬁwﬁfﬂmuﬂmxﬂﬁumi
nsfnwtuiuguinshuuasumidunseusanmddhsumsiumineansaeativayumsdnululsaiou
TroudnulasliutudouanRusuussnauiuiuiingludnvasfuiou waziuuanusisnsidyaains

TuFuuifisanauwas s auLnNISIANISANY VRIS s U SauAne

Tolauauuy
1) d1inauAnEnIINNIINSANKITUIugIuAITALHUNs IR SUTSQUAs IRt yAaINsangatuayy
nsdnwlulsaseuliseudnuiludeiauwazlisusvnisieglasuRuieuaniuauussinauwiuiy suypaInsnine

ludnuauruiay wasimuanusnsImMasuaaInsagatvayunsdnwluduiuiiiemeiagmuizauun

[93]



N3ENTANIAERS WINedeveuriu Journal of Education Khon Kaen University) UNA3348 (Research Article)

N133ANT15ANY Taufen1sAmuauleuy eHY deasy aduayunisianisuagiauiyrainsateatuayu
n1sfnw

2) ﬁnﬁﬂmuﬂmzﬂii:unﬁﬂ1ﬁﬂmsﬁzuﬁugmmiﬁwmmmgm vdnnast 38013 wazdeuliiiedesty
N153ANTUAHRILIYAAINTANEATUAYUAITANYY MABAIUNITANY QLA AAAIN ATIABULALUTLIIUNG

NSUIMINUYARATRIYAAINSANEaTUAYUNSANWITR MBI U sANY ludarin

B vuamenisihdefunuludszandly

quﬁauiué’qﬁ’mﬁwﬁm'mﬂmzﬂsimﬂwiﬂﬁﬁﬂm%uﬁugmuazé’ﬁﬁ’mﬁu 9 @11190UILUININTTIANT
waziayaansaeaiuayunsAnullsadouiseuinuniluvssandlflunsitaunlsSeuremuedlad
1) dnasslitiyransasatuayunisinululsasoufiaenndosiulasiaiianisuimsau Y
mszauiazsuUsgnaveddsadsuiioduaiuliinguf iRz nuasulsosadiui Wunauasiiussavsam
2) fvuadulovglunismang duesy wazaduayunisuimsnuyaaavedsadeuludunisianis

wagiuIYAINIIRdenAdItuUTUNToUsals oY

M References

faendl waua. (2560). msUSmsAmeULYLISINaEmS (Ruvinded 3). ngawwer: drifnfisniantutdia
WauUTISAnans.

Mg eRUTvaaEna. (2557). 71TUTMITNTWEINTYARA (Human Resource Management). NTIMN:
Tnlfailiie woud Wuavd.

A3 UAET. (2562). MTUTNITNTHEINTUYYE : 9aNNIT MW UazluuIUJUa. ngamma: drdniius
WAIWIAINIalIvNINende.

0396 ATIEITIUE. (2558). NITUTMITNINE N TUYWE. n3avna: loldeualns.

I5UsEan 8AsUas. (2561). nI5USMsHANISUFURMUTINAEMS - 1nTasilovianneAnIs. namma: diindiui
anduduniniamuuImsmans.

qls3d anga. (2559). msdimaniglulsaeu. ngamme: uniind Buimesnesuaistu.

o1 Snewailes wavane. (2558). Nsnwanwazdymnieadn msld wasnisiannagnsAnuduiug
faenndesiuAudainisluowan. 13375AFAIANT, 45(3), 11-33.

YIUAA Uzlauz. (2559). MIRAININeINTYARaNIINISANWIluNAITITYN. 2938750519 sAn TR
UM INeIAETIvA)eUaTIveIl, 16(1), 9-16.

yif afivslng. (2556). M5asIm msAaden uazmsUssduramsUfURuvesyAans (Ruvindedt 4). ngamme:
ddnfiuriwisginainsalumine .

3w 3SRy (2562). sTULeIUMSHEINSUYwELTanagvsian s iRLI89AN 5. name: driinfiuaa i
YnudinimuuImsenans.

W e daulnena. (2559). n159AnIsNINENTYARA ugruaAnien1sUFoR. nganwe: @i
WHTHIAIN TRl INeNde.

755 Winds. (2561). uumnamsianyransaeatiuayuve s TINedeuinaiuns. 115asuyvemansiay

danumans un I raesIviguns, 20(1), 169-180.

(4] MIENITANWIANEANT UATINBIREVOULAL, 44(2), 76-96

doi: 10.14456/edkkuj.2020.x



[UnA21L3T8 (Research Article) 213EIANYIAIENS WnIneaBveuAY (Journal of Education Khon Kaen University)

v

TSl (2559). ndnmsusmsmsnensuyweluanasswii 21 (Ramiaseil 2). ngame: dvinfiasiuvie
PANTUUNTING Y.

yeyetiud Aidening. (2560). n159ANI5NTNe N TUwE. WuS: Tssiurisnules.

wsfing siufiumes. (2558). msiiasivvinavesnIslaiialunsufvinissauaeuiilseusyaninmnsaouresng
Zuﬁ“@ﬁ”ﬁ)ﬁﬁﬁnwuﬂmxﬁ55yn75n7iﬁnw7ﬁ”/uﬁyu§7u. N3N InendnusUsyarunUngin awiviilme
MSANYIMAEAAUINENERT AMEATATENT INNBINTIUNING .

"o a

SR NS LIeR. (2557). N159ANITANYT (RUNASIA 5). aswan: dhAadlawan.

9

o '

o5 wi3uui. (2556). mansnIsdimanisaeuuaznIsiAy msiaunInEw : nguii nagns gnisufvi (Ravieded
12). upsUgu: Lssiiniuminede@auing Inenunnsesyisauuiums.

dinnueuiBnmsaninsine. (2557). s1e01unsTseuasian (5o FULUUNISUTMISIANISA AN
fzfuﬁyugm NTUNN: WIAWUNT A

ddnnuausnisaninisinu. (2561). aussauznisinwlneluniiama U 2561 (IMD 2018). njunwe:

[

21 \Hugs.

o &

drdnauaviBnisaninsinw. (2562). an1iensfnwle U 2560/2561. NN 21 1§u3.

U

o

drdnnuaviSnisanifunusiugs. (2557). arseanisasunsuisuisamalnedunising. nsamwe: d1iin
M dEnuEUIBNTANEUNUIINYT.

dtinaunmgnssunIMsAnuTuugIU. (2562). lonasuuannisimaysansineldiuitug o,
AaunmsAnsgnsdmanelulsaSoulaglevioassuduguioaiganmuesiseu “2562 Tnee
whimsimameluipasoudugnuionamnaunimvesiseu”. ihiddann mbenuimad oy
AuznssIMIMIAnYTuiugiu. Mudle 21 wwieu 2563, 99 www.esdc.go.th

dlinnuAMENTIUNITITIINIATLATYARINTNNNSANY. (2560). ManiNMYuayI5NIINT1519019AZUAZYAAINT
nnsAny sundeng Tinegruzuazidouinggiues. Audle 1 wwsy 2563, 910 www.otepc.go.th/
th/content_page/item/1891-21-2560.html

dhanduaiudinuuiinisiSouiuasannn@ineivu. (2557). 9989IURaIsEIRE15991509 Aanssuntguen
Suseuiinssnusionissansiseuntsaeuresny. dudle 1 wweu 2563, 31 www.qlf.or.th

aiua doendiv. (2558). ms3essdunnudonIstudy Faniadsd 3). ngamwa: drinfssiuiegunasnsal
WINEe.

099719 Herianl. (2561). 115398a010L: 1nSeelorinuianugaruda. ngaunme: Tssfitanuan.

aadnsal dgnsn uag alln dvains. (2554). MsUszdunanIsUJURIIL atuUsus (farindadl 18). ngammer:
anavdsaiumalulad (Ino-guu).

Arthur, D. (2015). Fundamentals of Human Resources Management.” A Practical Guide for Today’s HR
Professional (5 ed.). AMA Self-Study.

Conley, S., Gould, J., & Levine, H. (2010). Support personnel in schools: characteristics and importance.
Journal of Educational Administration, 48(3), 309-326.

Francesc Masdeu Navarro. (2015). LEARNING SUPPORT STAFF: A LITERATURE REVIEW. Paris: OECD
Publishing.

Glickman, C. D., Gordon, S. P., & Ross-Gordon, J. M. (2018). Supervision and instructional leadership:

a developmental approach (10 ed.). New York: Pearson.

[95]



N3ENTANIAERS WINedeveuriu Journal of Education Khon Kaen University) [UnA1U39Y (Research Article)

Joseph M. P. (2015). Human Resource Management: A Dynamic Approach. Laxmi Publications Pvt Ltd.
Mwaisumo, W. N. (2016). The Recruitment of Support Staff in Tanzanian Secondary Schools. Journal of
Education and Practice, 7(19), 86-89.

Ntabeni-Bhebe, F. (2019). Global Human Resources Management. Society Publishing.

%6] MIENITANWIANEANT UATINBIREVOULAL, 44(2), 76-96

doi: 10.14456/edkkuj.2020.x



MIasAnuImans aTinerdeveuuny Ui 44 atufl 2 (Feu wweu - Tqueu 2564) wih 97-109

UNANITY (Research Article)

Journal of Education Khon Kaen University, Volume 44 No. 2 (April — June 2021) Page 97-109

MIEATANWIFNERNS UPINSIALVDULNU

RIS https://www.tci-thaijo.org/index.php/edkkuj

uived§unauunu

EDKIKU)J ffiunsnsansing AazAnwmans uminetdeveunnu

nMswaLTnEzAndrssiuazndnermansluiviafivesinSeutusiseufnedf 4
Tasnsairsesannuidauiunmaeuiuuuioudo

The Development of Analytical Thinking Skill and Scientific Minds in Chemistry
of Tenth Grade Student by Constructivist and Collaborative Learning

AT @3asan’ way giandl wuduan”

Kesinee Sriwanna' and Suwat Pabchanda®

nauasEMIEuTINeeansuasnalulad lsuseudm “atainging1” dunedmn Jwminuassdun’
AEAINemansiasinalulal uinInendessdguasswdn sunewies Jaminuassvdun”
Department of Science and Technology, Sikhiu "Sawadphadungwittaya" School, Sikhiu District, Nakhon Ratchasima Province'

Faculty of Science and Technology, Nakhon Ratchasima Rajabhat University, Nakhon Ratchasima Province”

Received: April 03, 2021 Revised: May 09, 2021 Accepted: June 04, 2021

Unanea

¥
N

ﬂWiﬁﬂwwuuamqﬂﬁzaqﬁLﬁaﬁwuwmiﬁﬁﬁme::v?u.as%m%wmmamﬁusw?mmﬁimﬂiﬂ?ﬂwsa%'wmmﬁﬁw
muLmLLazmﬁﬁauiLLUinﬁamadﬁﬂL?au%uﬂaauﬁnmﬂﬁ 4 TumansAnedl 1 In1sAnwn 2563 $1uau 24 au i
lé’%’umiﬁ’mLﬁaﬂLLazf{’fmﬂajuLﬂuﬂdmwmaaqmumi?juLLUU&?&J ﬂfjumaaﬂﬁ%’uﬂﬁﬁ’ﬁWﬂﬂﬁJ‘lﬂ?ﬂﬁﬁ%’NﬂdWﬁé’aEJ
puiedluanmwandoumaisuiiuuiniiedunislueiesde 2 agne IWun luarufuasunuifsaufnfioyssiiy
S18YAAA ﬂfj:umamlﬁ%’umimaauﬁauuawa”dLgauwé’&miﬁ%ﬁumﬁﬂm SYYLLIRNVBINITNAABIATOUAGH
uumsaou 3 unulurng 3 §Unsi Sianeiveyansadflaslonnfesas anads dmidosvuinsgiu wagns
nadeuil AnadsvenzuuudesardmsunisnadeunewisuLazndussuv NS et 33.19 * 6.62 uay
76.84 +7.04 vaanziumfiy (Aeds + dauidoauuanasgiy, $1uiu = 3 Msnegev) Awddu dmiunis
AT t-test ‘W‘udmzLLuwé“nmiwmaaUsuadﬁﬂL"?ﬂugjm’j'msLLuuﬁauﬂWiwmaauﬁizﬁU .05 agnslitidAgy A

o

Anviurestiniseuniiienisiseuilaenisainanuimenuearnissouisuielneninegluszauunian (szau

q

ANUanela = 4.83 £ 0.30 Azuuu) dnSeudiulvglundunaassussanalunisiiunisAniiasieiiaziinine,
Aans anuilaraiaedsuvesiniieuldsunisunlutazantdosas Belunindumaiaflyfanssulunsesuiunis

d

b aumiaauu‘;luﬁmauiﬁ] dungduu waztasuusslangnaun

o

AEATY: N13ANIATIEI InINeAans nsaianuisenues MsTeusLuuTINile 1l

*Corresponding author. Tel.: 089 907 7250

Email address: suwat.p@nrru.ac.th



NIENSANWIANERS U Iedeveuwny (Journal of Education Khon Kaen University) UNALATY (Research Article

Abstract

The study aimed to develop analytical thinking and scientific minds in chemistry using the constructivist
and collaborative learning. A total of 24 tenth grade students in the first term of 2020 was selected and
grouped into experimental group based on simple random sampling. The experimental group underwent
treatment using constructivism in a cooperative learning environment. Two instruments were used namely:
knowledge data sheets and the self-assessment mind maps. The experimental group is exposed to pre-test
and post-test after the conduct of the study. The duration of the experiment covered 3 teaching plans over
a 3-week period. The data was statistically analyzed by percentage, mean scores and standard deviation
and t-test. The average of percentage score for students’ pre-test and post-test were 33.19 + 6.62 and
76.84 1 7.04 of the total score (mean * SD, n=3), respectively. For t-test analysis, it is evident that the
students’ post-test score was higher significantly than the pre-test score at the .05 level. The students’
opinions towards learning by using constructivist and collaborative learning, as a whole were at the highest
level (Satisfaction level = 4.831 0.30 score). Majority of the students in the experimental group realized
that the treatment motivated them to analytical thinking and scientific minds. Their misconception was
corrected and lessened. Moreover, they also realized that the activity — based technique in the teaching -
learning process is interesting, more fun and encouraging.

Keywords: Analytical Thinking, Scientific minds, Constructivist, Cooperative Learning, Chemistry
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Abstract

The purpose of this research was to propose a Participative Administration Process to Improve the
Executive Function of the Preschool Children’s in Ban Mai (Mai Wankreu 2503) School. The key informants
were 1 school director, 1 director of the Supervision, Monitoring and Evaluation Group, 1 supervisor
responsible for the supervision of early childhood education, 1 head of Early Childhood Academic
Department and 6 early childhood teachers, totaling 10 individuals. The sample was selected based on a
purposive sampling. The research instruments were focus group discussion form and participant observation
form. Data collected were analyzed using content analysis.

The results of studying the participatory management process for developing brain’s ability in life
management of early childhood students could be summarized as follows: 1) Participation in studying basic
information, analyzing current problems, determining the needs for the participatory management process
and participation in thinking and planning, 2) Participation in the implementation of the plan consisted of
participating in building experiences to develop executive function (EF) skills in working memory, attention
and focus , inhibitory control, emotional control, and participation by directors and experts, 3) Participation
in monitoring and evaluation consisted of (1) reflecting the development of EF skills for early childhood
students, (2) the results of using the participatory management process for developing EF skills of early
childhood students could be divided into 3 aspects, namely: management, teacher and early childhood
students, 3) Limitations and obstacles, 4) Three aspects that should be improved for developing the
participatory management process to improve EF skills of early childhood students included management,
teacher, and parenting.

Keywords: Participatory management process, Executive Function
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Abstract

The purpose of this study were to investigate Chinese vocabulary learning strategies by Rajamangala
University of Technology Rattanakosin of Chinese undergraduate students, to compare and analyze the
differences of the Chinese vocabulary learning strategies of undergraduates students and each year group
studied the factors that contribute to and strengthen Chinese vocabulary learning strategies of
undergraduate students. The research instrument was questionnaires of vocabulary learning strategies and
interview. The statistical devices used for data analysis were using One-Way ANOVA, Chi-square, Pearson’s
Correlation Coefficient (r), mean (X) and standard deviation (S.D.).

The results revealed that:

1. Chinese major students employed overall vocabulary learning strategies at a moderate level.
The most strategies used by Thai students were compensation strategies followed by social strategies,
emotional strategies, meta-cognitive strategies, cognitive strategies and memory strategies.

2. The analysis of the relationship between the usage of Chinese vocabulary learning strategies and
level of students showed no statistically significant difference. But when you consider the relationship
between the usage of Chinese vocabulary learning strategies, according to the terminology, it was found
that each strategies relationships related to a statistically significant 0.01.

3. Factors that support and reinforce the vocabulary learning strategies of Chinese undergraduate
students at Rajamangala University of Technology Rattanakosin including internal factors and external
factors, the factor loading of variables were ranked in descending order as follows: learning behaviors and
personal interest, environment, lecturer, the level of difficulty of language, expectations and basic
knowledge of vocabulary.

Keywords: Vocabulary learning strategies, Chinese vocabulary, Undergraduate students, Compensation
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Abstract

Successful learning in higher education depends on many factors such as physical, intelligence, mental
health, and non-cognitive skills for problem solving. Knowledge about non-cognitive skills that effect to
student’s learning abilities importance for Instructional design to improve student’s non-cognitive skills
appropriately. This study aims to study non-cognitive skill factors influence academic achievements of
undergraduate students, Khon Kean University. The samples include 150 students, were randomly selected
by multi-stage random sampling. Instruments were Emotion Regulation Scale for Undergraduate Student,
and Resilience Quotient Test. The data was collected by using online questionnaires. The statistic technique
conducted to analyze the data were multiple regression analysis. The results revealed that emotion
regulation and resilience quotient able to predict academic achievements of undergraduate students, Khon
Kean University. Moreover, the results were showed negative relationship between emotion regulation and
academic achievements, represents that student with high mood regulation abilities may not be high
academic achievement, because the achievement assessment focuses on the assessment of knowledge or
cognitive abilities that do not directly correlate with the emotional regulation involved in regulate emotions
to be appropriately expressed. However, at present, the study of emotional regulation associated with
learning achievement is not very widespread and further studies are needed to better explain the
relationship between the variables.

Keywords: Non-cognitive Skills, Emotion Regulation, Resilience Quotient, Academic Achievements
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1. inwgnangAnssu (Non-cognitive skills) vnefis audnunigvievinuesng o fusnmioluaniinuy
meleyeyn (Cognitive Skills) vosyAna 19w 543313 (Motivation) yadNATM (Personality) saufsRmdnuyaea1e 9
(Traits) (Harerimana, 2019; Lipnevich & Roberts, 2014; Rosen, Glennie, Dalton, Lennon, & Bozick, 2010;
Wanzer, Postlewaite & Zargarpour, 2019) Tunisinwiadail 1dvinis@nuiinveniamgfinssuiiisadestu
nsdanisersuaikazauansalunisusuiidiefeandyfuanunisaiiidudym Wun nssadueisuel
(Emotion Regulation) uazwdsguadn (Resilience Quotient: RQ) InefiseasiBeundsil

1.1 n1ssafuersual (Emotion Regulation) lunsyuaunisisaislukazatsuenlunisasisdeu

(Monitoring) Useidiu (Evaluating) wazUSuiUdeu (Modifying) n1smevauawisensualiieSuileneaniunisaiiidu

e & ¢

Uamvesypna Weymrawmdyanunsaiidudymivzdnszuiunsiivansuallunsmevausamsensualiie

o

€

Ao yaa caa = =y

uileduantunisaliludaymidu Jadadanuaiuisalunisfidversualifezaiuisaidennagninioisnis

U

P

Afauszasdlunisdanisuazuanseanysensuailfognamngan Taswuin nsmfuersuaifianuduiusiv
qUAMIN FUAmne duusnn wasUseansamlunisinnuresyaradneiig (winn 9504, agsenineansaium;
Koole, 2009; Thompson, 1994)

nagwnslunisiiuersual (Emotion Regulation Strategies) aunsaudsenntiidu 2 nagnslng 4 Ao
1) nagndlumsiiuensuallaesjatiudsiinieunti (Antecedent-focused Emotion Regulation Strategies) way
2) nagnslunisiniuensuallagsjatiunisnauaue (Response-focused Emotion Regulation Strategies) (John &
Gross, 2008) Fsnagmslunsirfvensuallneyjatudsiiindounti winefs Asfiyararinnouilaziinnisneuauss
neosuaiffiuunliuasuanseanuaziudsunlamginssy Tufensdsunlainimouaussdiuinaniedae
dunagnslunisifvensuallnegjafunisnevauss mneds siyarariuierinliviudsussualvamuies
ThIulUufismeiifsuszasdantudedinnsnevauomisonsuaifntuuds sainuin mslénszuaunisma
ﬂzyﬁy%ﬁaﬁmimﬂmiLﬂiﬁ%mﬂumifﬁ’ﬂﬁumimﬁuazmuammiﬁué’hmqﬁmﬁwmﬂﬁﬁ Jszansan
gend1 (¥inn 3309, 8g5ENINNTSANLN; Gross, 2002; Gillespie & Beech, 2016; John & Gross, 2004; Ong &
Thompson, 2019; Purnamaningsih, 2017)

nagnslunsifversusilagsjutiudsiiinniounth amisaduunesn iy 4 nagnsdesilunnsnaiu
fio 1) nsidonaniunisal (Situation Selection) lWunagwslunisiduensuaifiieadesiunisudnvianiunisal
A9 9 WENTUAIIMANIUNNTAIBY o WelvinsnevaussensuaififteUszasdniuun wu dndnvminides
mswuruioufimasiamdsdeasuiitolilyinuesidniaion 2) msusudsuaniunisal (Situation Modification)
Wunagnslunisifuensualitisadestunsmeeuuiuldsud wndeunsueniilelvionsuaiuionnuin

Jultlumamirfiswelanniu wu dhnweradenfivsilfousosneunuiiszaeiuiouioiniswmioufmaauiie

anANFLATEATEIAWBIAY 3) N1sUTualwaula (Attention Deployment) Wunagnslunisiniuensuaii

d - =

Wendesiunisiyaraidioniazaulaluaaiunisallaaniuniseinils visendnidesunseguiiesnwiensuaivesnuies

'
o W o A

Tidululumefifisdsasd wu dnfnvndenfivzfluiioungquuiafiideaunuiduiseanisiiunisluiedmin
winnIezilaiioudnnguuilanidsaununsesnisdinstiundaildiada waz 4) msdsuwdamelyan
(Cognitive Change) \Hunagnslunisiiuersualiiisadesiunsdoniiaslimunuesiedwing 4 vseaniunisel

g o dielinuesidndtu wu dnAnwiensvendaesin nsaeuiduifisanisussdiuaruluginaaniu o wildld
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wineauazduddinanuedsinain audanuduau vienisusvauanudisaludin wielinuesddn

a

HouARBNINET (¥l J9589, 2563 M 9-11; Gross, 2002; Gillespie & Beech, 2016; Purnamaningsih, 2017)
lunsiiuersual wennnagnslunisiiuersuailaeyadudsiifnnountuadll nagnslunisindu

91sunidnnagnsnils Ae nagnslunismiversunilagyatunisnevauess nenagnslunismivensualusyiani

=) o o

ain1smiuesuallagn1sNg 18 INTANIINITNBUAUDIN DI TUAIN BRI INTAAMANITAILEY Uaziin15uni7
TaiaUszasAnuan wu tndnwdeniagliauaiiou 9 Wesndusieinuesdaunn WsensanIsiAveITualn
eI UNIAIUTINE WU dnAnviassaninauviniusulinauivdenSuusemustusunduLiie lin ule g

aunsousuvauls

I3

1.2 M3inaegunIndn (Resilience Quotient: RQ) fiL

[J

Yurinwen1angAnssudnauniand

Soudvenindnw ileannduanuausansersualuasinlaiieadeaiunszuaunisuiuduas
a L L4 o A a ¥ o < a 5 v

Wy uanunsalenaunyseingalddnsa (auns Buniuid uagani, 2563)

waagunndn wlsoanidu 3 fu (@uns Bunsuia uasane, 2563) fail

I~ '

1. 8n Ao nusewsaiu TI8NsTavguainlalinuegld annsadanisivensual anuidnynd

Yaaseels Tuaaunisaifinasu

A Ao

2. §a fa 1i1ddla fusdaezaniuiieselungldanunisaliinasu Fefidslatienaszunain

nsase Mdalamesewisenusaudeils

v oA o

3. § fie sodionvurgUassn dulauazniounvzionvuzldym guassafiinananiunisalings

U

Feanudulaiiiinainnisasyuinlupuaunsavsevinuevesmues Anan duvhle dunddgmils wasiivinwelu

NswaEIMANUSLasintenBmEenToUTNY

o ' o a

viail Jatuiifinarondgunminvousazyanaiuogifunansdatosedu Ineiladeiidmaliyanaings
quAWIRTIA 1wy gATengannaziindsguaminunnnityanadiflengtios mevdeinindsguaimdsinnnitmaye
nsueslanluudd (Optimism) uagnnsiivinueyedsau (Social Skill) WReadesiuauamsalun sl dymiuas
nsdan1sdaym msiiugualunuesdadanuduiusmeviniuauudunsdudinveaiou suusseinie
Tuaseuairfianuduiusuasidnsnamvinfundiguandnludinvesioqu smfsduiusamiuiiiou was
ussatfuayunadsaudafinnudiusmauaniundsguaindn (irdassa wddus Weduns dundund uas Tafu

LEoY, 2558; Levine, 2003)
B 35andiunside

nideluasellldsedeuisideidelsunn (Quantitative research) Tuguwuumsidentadsna (Survey

¥
o

Research) Ingfidumaunisaidunisisenadl

UssyInTuazngus 1979
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P
udlulua o =

Usznsildlunisideassil laun dn@nwisedudTeyges unninerdsveuniu a1aseun 2 Unsdnw
2563

a =

ngusegililuniside Tiun dnfnuisedusiyaed sminerdeveunnu nmakoud 2 In1sdnw
2563 fvuavuIanguiiegidlasnissuInAILIABYSHa (Effect size) faelusunsu G*power 3.1 e test
family 101 F-test, Statistical test \Ju Linear Multiple Regression: Fixed model, R? deviation from zero, Type
of power analysis WHu A priori: Compute required sample size — given Ql, power, and effect size Tudaua94
A138eA7 Input parameters l@f1uunfn Effect size f2 = 0.15, O error prob = 0.05, power (1-B err prob) =
0.95 wag Number of predictor = 2 ldvuiangufiagne 31Uy 107 Au uth n1sAInuArUIANgusoEaly
msisginisanaeenvgudslinsimuamudndiuvesinuusihuneviesudsiudsansiidnsdnuvesiouls
¥une 1§ desiuiuinedne 15-20 au 1ulU (Hair et al, 2019) fati Lﬁ@lﬁﬁﬂawummxaﬂumﬁmwﬁ%;&a
fielufuaunBvnaLAn 1961989 (Effect size and generalize) f3duidlduuangusegiadu 150 au nsldin
anguinetng Q’%&J‘Ls?ﬁ%mifjm‘ﬁ’aasml,l,uwms‘ﬁzumu Imaﬁ%umaumi?jmﬁaﬁ

1. Tdwnadian1sduuuunisnga (Cluster Random Sampling) Insnusnguamzeanidu 3 nauav1iv
oA nduAnemansuavinalulad nquinetmansgunn wasnguuyemansuazdaueans

2. dUANZIINNAUAVTITINT NgNaIIvIay 2 Ane tngldinalinnisdusgisdne (Simple Random
Sampling) MmeIsduaain lnenguanvndvnineimansuasinalulad loun Anednemans uazaugdamnssueans
NAUAYTIYIINIAMERTFUNN LAUA AZANSITUEUANENT LarANARILNVIEANENT waENaUAIYTITINYYEAEnS
wazdsnuenans lawn Ausuywdmans wavanelifenans

3. @enthnwmnanedildinnsduaniunouiinddeiBnisadiasla (Volunteer Sampling)

Az 25 AU tTNANYITIWIN 150 A TnewUsmunguanuiviag 50 AU 919U 3 Nau

nsAusINsdoya

N

Y a I3

FRedndunisiiusiusindeyalaenislduuvaeuatueeulal 1w 2 atu loud 1) wesianisiiiu

e

v o =

orsualdmivin@nwiszduigaed (i 30389, agseninansifius) FeiwuimiuuuiAnves Thompson
(1994) fdnuauzidunuud151951891URWe1 (Self-Report Inventory) 11asnd@uUsanaa 5 sedu laud aﬁq‘ﬁqm/
\FouaTefign 23910 93sUunans s3aduunnds was lddaae/unvazliasuas Insudadudunisnmaaey
(Monitoring) 3731 10 4o Frun15Uszifin (Evaluating) S1uau 10 48 wazdunisusuasu (Modifying) $1uau
10 49 S1urusieay 30 4o uay 2) WUl RundguAmMInensaa (auns Bunsuis uazemg, 2563) Tdnwazdu
wmsduszanmuAn 4 sz dun Taiase a3eunands deudnande waratann Wdwiulsaduauannsaves
YAAR 3 FNU AD FuANUNUABLIINAGY Munsianumviuasmatla wagsunsiegdiensurguasia 91w 20
fo weidesniidothuldfunguussanslvififanudimzudeunnsaainnguussansifinainnisieun
AuAMLULARUA VS BIASesTTaty Selddulunsmamunmieiesiolnl ileliliedesflefifnun muaziianu
indefie Tdun aruniles uazdrunasuun Fdlunafvnussdeyandsdfiteldduiuns  Wususudoya

wuueaulay

[145]



MsEsANEIMmERS avnIneraseuwnu Journal of Education Khon Kaen University) UA338 (Research Article)

&

n15ATIETaUA

U

mysnzideyaiideladniunisieseidoyadu 3 di loud mslnszdaunimeiode Aada

2N

ﬁugm WAENTIATILNNTIATIEINTARnRENYAN (Multiple Regression Analysis) melusunsy R Wiedinsnzi
Yadrinuenmginssuidssasenadugrimanisideu feil
1. mileninunmedose
Pideridumsiinsziquniaiesiievesuuuasuny Tasvnedesilelunaasuiunduiegng
AldnuuadefulszvnsiidonsAnw S 30 eu léun
1.1 anuiiisaveaiadesiiofn viinisiiasginuainnieslelaslénisiinsiziannuiies
wuuaennsssnglumedulszansoanivesnseuuia (Cronbach’s Alpha Coefficient)
1.2 gmnaduwunsiets imslieseilaenisinssianduiiusvansuunseteiunzwuu sy
(Item total correlation)
2. MeeTzRaadanug i 1iun Anede dudonvumasgu Aduussansninszane anud
GRGPRHIN
3. AnngitadevesinugmmginsauiidmadenadugrimnsGeulaglimslinseinisonasswyan

(Multiple Regression Analysis)
M 1ansdsnaznisaiusena

BANITIE
1. WANIATIIFRUANNINLATDTD
1.1 Arwdies (Reliability)
111 wamenedmamuisanasiansfiduensusinuinnasiansiituensuniien
FuszAnssavh (0 Wiy 902 uansiwnasianisiiuensuaifianiiegs
112 wamsnsizsimanauiieweuuUssdundigunmdne sas wuin wuulssdu
wisgunmandandulsyanssan () whiu 778 wansiuuuyssidundguamdn fanuieag

TPUNANNTIATIRANUTIE9D AT TATY 3 LARINARINSI9T 1

A1 1 UAANNANITIATIZVIAINTIENYOININTIANITAIN VDI SUAUAUUUYSHTUNGIFYUN INTADI5AIA

MsaATIEaNYsEansoany ( Cronbach’s alpha coefficient)

3 A o o <o
LAT091BIN AnduUszansaan (o)

1A IAnSAUeIsUal 902

WUUUTZIUNEI8un AN eI 5An 774

1.2. 91u13mkuUn (discrimination)

1.2.1 Hansinszaduuseansanduiusseninmziuusietaiuasiuusiy (Item total
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correlation) vesunsiansifuensual wudildduuszansanduiussznininsuuusiedefuaziuusiueg
38139 446 - 686 uanshdednuvewasianisiivensualiisnuiadiuungs

1.22 mamaleneiedulssavtandiiudseninesiuunedetuazuuusi (item total
correlation) woauuuUszIiundsgunindn wuiddduussavdanduiudszuinsnsiuusetetuazuuusiueg

° ° o

5813719 .090 - .605 wanshdedniuvewuuUssilundsguaindnienuaduunluiiege

9
o

TPUNANITILATILHNETUIDT L UNVDILAT BILDLARIRINITIN 2 ATl

MITNT 2 UFARANITIATIZVE1WIITMUNYeImTIanT1siIAveIsual  uasuuuYssdunasgunimine iy

NIT AT IZAAUUTEFNETVAUN U VOIAZU LU TIETOAUALLULTIU (Item total correlation coefficient)

g " e o "

1A3093ia%n ANFUUSTRNSALLUUSIETBNUATIUUTIN
1M5IANISAAUBISLR] 446 - 686
WUUUTEIUNE 39 N 3nan A 090 - .605

2. NanTBAIIZRIaDANUgIY

¥
=

2.1 Anadanugiunsiivensual lakn Aade wiidu 56.25 @auleauuninsgiu wiiu 9.08

1

2.2 fadAnugiundsgunmidn laun anede wirdu 57.97 dundesuuninsgiu winiu 7.27

p
i
2.3 AnadanugIuvennIawae taui Anede wiiu 2.91 dudeauunnggiu wiiu 0.50

1ENaNTIATIERANEDANUG UL wanaRanI3197 3

o
a

M135999 3 UanenanIIAIaaanugIuYeInIsnInveIsualuarnasguaminvesdninyrsedvligye 197

UNIINY 1BV ULNY
Al N Mean S.D. Min Max
Asinduensual (X1) 150 56.25 9.08 31 75
NAIFUNNIA (X2) 150 57.97 7.27 31 75
nsaade (Y) 150 291 0.50 0.00 4.00

' o

3, pansieseileszititevesinuenmeinssuiifidenadugninisnsiseu
3.1 Meneiumindanduiusveaiands mariduensual wigunimin wasnadunvimenisGeu e
firsanumsndanduiusvessauusviiue Wud msfiiuensual uasndsauamdn wud1 Fuusiuetmued
AnuduusiuldiAy .75 Tdifia Multicollinearity Lﬁulﬂmu%mnaaLﬁyaaﬁu‘uanmﬁmswﬁmimaaam (multiple

regression analysis) HANTAATIERLERNININT19N 4
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7759991 4 UAASHANITUATISAUNINTANaUNUSYOITMUTNITNITUEITHA] WAIFYUNINTG UazNadiIgN5NINIsITEY

fwls nsmfiue1suel (X1) NAFUNNIN (X2) insatade ()
nsfuesual (X1) 1.00
NAIFUNNIA (X2) 620 1.00
insaLade (Y) -073 089 1.00

**p<.01

3.2 NamﬁLﬂiwzﬁﬁwwﬁﬂmmﬁﬁiymaﬂé'hLLUivﬁmUﬁﬁwaﬁamaﬁmqw‘émﬂmﬁ&Ju"uaqﬁﬂﬁﬂmszﬁu
UTe193 LvnIeasvauLy

medeadal PfelddiunsinngitefovesinusmeginssuiiinadenadugrismansiGeude
NFATIZANITOANRENY (multiple regression analysis) Wioadsaunsvinng T,m8@35&1%‘3%@3’@Lﬁaﬂﬁmﬂsﬁwm
W3AT1e9 (enter method) WU mﬂfwwﬁﬂmmﬁﬁmﬂuaqﬁqLLUiVmeﬁwaeiamaé’mqw‘émqmiﬁaumaaﬁﬂﬁﬂm

o @ aa

v A = a o ' | A | o o o a sa a0 o
53@UU§§E§QWW§ UNINYI[YVBULNU BYWUUYANAYNNEOANTEAU .05 IﬂEJmLLUiWﬁﬂEjGIJmWﬁmaﬁﬂ’J (X2) dunnun

a

anuddganniige Tneflenduusyavdluguuuuasuuunasgi (B) wiiiu 209 uasdudsmsiiuensual (x1)
ﬁﬁmﬁﬂmmﬁwﬁ’amwawiamaé’mqw‘émqmsﬁw ImaﬁﬁwﬁmﬂizawéiugﬂLLUUﬂzLLuummgm (B) winitu -.208
Tneflanduusavdanduiusvmaa (R) Wiy .186 awnsavhunesudsawild¥esay 3.5 (R2 = .035) Mszneuly
#he 2 Yade fanuramiadouninsgluniswennsel (SEEST) whiu 487 uasiidnasiivesauntswennsaflu

FULUUATUUUAY (a) WU 2.686 NANTIATILIUARIRINTTIN 5

M5 5 UFANKAN 1A ISAUIIINAIIUT 1A VOITMUT I 8TIIRAS DR AT NG 19N 15638 UYaIUN AN

SYAUUTYQ 19T UK IREYDULNY

fandsinung b B S.E. t-value Sig
nsiAuensual (X1) -011 -.208 .006 -2.017* .045
NAFUNMIN (X2) 015 209 007 2.117* 036
a = 2686 R =.186 R?=.035 S.E.gsr= 487 F = 2644

*p-value< .05

a7UnaN153v8

Y '

1. wamsnTeduussansanduiusseninanismiuersual (X1) wasndaaunnd@n (X2) wui

YR o

a '3 Ao o w aad Y
UANFNAUNUS IN1NU 620 HULEIAYNIEnaNTenaU .01

' o

2. wamaszidaderinuenamgRnssunlnasoradun nsn1enTssew wudl nawEunmAn (X2)

P

ansaviuenadugvsmienisseulanign uenanidanudn nsiidusisual (X1) dadudsednsnisioung

q

Hadunnsn1enisseu (v) Wluiiavnsau

3. lunmsadsaunisvhune lnedudsndsgunmdn (X2) isduussanslugiuuuaziuuinasgu (B)

[148] NIASANIMERS UiIneduuouny, 44(2), 140-152

doi: 10.14456/edkku;j.2020.x



8 (Research Article)| NsEsAnwImaEns unierdeveunu (Journal of Education Khon Kaen University)

winiy 209 Tifuddymneadifisziu 05 uazduusmsfuensual (X1) fdduussavslusUuuuazuuusnnsgu
(B) wiriu -208 ftfudunsadfiisziu .05 ﬁﬁﬁuﬂizawéawé’mﬁuéwmm (R) Wiy .186 @u1savinune
suusmulasesay 3.5 (R = .035) ﬁmmﬂmmLﬂﬁ@Wﬂ@iﬁﬂﬂﬂAﬂﬁW&ﬂﬂiﬂi (S.E..sp) WiTu 487 wardlemsiives
aun1sneNIalluFULUUALLULARY (a) Wiy 2.686 annsadeuaunssviung i
aun1snvineradugvsnienisFeuluguuvunsiuuiv
Y’ =2.686 +.015X2 - .011X1
aunsnsvhenadun e sFoulusuuuuasiuuasgIu

7’ = 2097y, - 2087y,

0AUTIgkA

Ada a '

nsAnwdaduauiinyeniangfinssunidnsnanenadugnsn1nisissurestnAnwseauusyyns
WIMedeveulny NausIngin n1smivesusikasnasEunMInaLsaswiuiueNadugnsnanisseule
wansbilitudn inwemangRnssuiidnsnadenadugraniinsieu llliesinnsfiiuersualiasndsguainin
Wendasfiuanuausadnnistivensual Mssiegdiensurguassn amnsnoavuiuLsINadiy Layaunsoasenadla
A g v 1 o ] o a - & o a‘ - o a da da D :
diolvinuesrwiulagvinne q WewdyTynivseguassanslusunisiieursenisaniiuiiinnduuilduiagae
Tanunsanuiutywviseguassaldmed vlinisseudiluldegnaivssavinmuniu (wiinn Juses, ogsening
ASARUN; FUNT DUNSWAD LaTAME, 2563) Aatil JUN1SIANISISsUNSaauImIsiinseanwuulyll  n1simININIS

o

Mivesualuarndiaunmingaude egdlsiay defiasananaunsiwenadugnsnianisisey wuil s

saa o o d

ffuensuailidviwanisautunadugniniinisdeu wandliifiuin dndnwififinnuannsolunishiuensuaigs
Lilddudsagiioulsiiiuin dnfAnviesdosinadunydmnanisFeugs Tumensedudn dhAnwififauaiunsnlu
nsfuersualildldudeasfoulidiuh dnAnwvasdesdinadugridmanisSeusnauiu il eraidesnan
TumsussifiunadugrismanisFeusingaduluiinisussiiuesdmu$vionrmansansdyglunisindin e
dunsneit nsAnedallivanadedannuasnndeafuanuannsamarntyan (ntelligence) lalldfiamdusiug
Tagasafunmsifvorsuaififussduszneuniavesnnuaaianisensual (Emotion Intelligence) fisjaitiulufinns
finsannsdanisensualvesyana Tngansaaianisensualifeadostuanuannsalunisianisensuallunied
ALY ﬁﬂﬁmﬁmmﬁ{]f,ymLﬂulﬂasjwaﬁﬂszﬁw%mwmﬂ%u (Salovery & Mayer, 1990) NM5ANWATIHIUL wana
Tidiuth anuaaranisensualfanuduiusmsauiunadunndnienisideu (Nath, Ghosh, and Das, 2015) agls
finnu wud Swamsifeunsdniissyin anseaavnsensualiianuduiudmeuiniunadugrsmanisGeuuiy
(Ogundokun & Adeyemo, 2010; Sanchez- Alvarez, Berrios Martos, and Extremera, 2020; Schutte, Malouff,
Hall, Haggerty, Cooper, Golden, and Dornheim, 1998) sufdinan1sinwdnsruauniedinuii anuaaianis
orsunifunadugnivisnisideulaifinnuduiusiu (Bastian, Bums, & Nettelbeck, 2005; Newsome, Day, &
Catano, 2000) ety FemnsiinnsfneAefuanuduiusuaySvsnafiinesusyninannsfifueisual Anuaan
nsersunl uazHadugvsnisnsGeufnduioduumdunsiaundnonmuesinAnwsutudud sty o

u599¢la (Motivation) nseuanuAakuUAULe (Growth Mindset) Ninalaenswionadugnsnienisiseusiely
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B uvasUanniside

Aaa a ' o

o

nansAnwdadeanuiinueniamginssundsvsnanenadugvsnianisiseuresinfnuseauuTygns

uningdevouunu wandlifiui nisfifuensunivasndsguaminaunsnuiuiuenadugrinianiaiFeu
vostnAneszaulig1es uananendeveuwiu tnelamisaviuedundsauldsesas 3.5 (R =.035) wazle
aunsyhwgluguazuuufiuuazasiunTEY il

aunsyhweluguasiuuiu fe Y’ = 2.686 +.015X2 - .011X1

aunsyhweluzuaskuuNASEIY Ao Z7 = .209Z,, - .208Zy,
v o ) v a o
. VBINNANIDUBLEUDLLULITINNITIVY
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Abstract

Emotion regulation and resilience are non-cognitive skills, which are importance to undergraduate student’s
learning, social skills, and mental health. The study in higher education are difference in each fields of
study. Therefore, students need the difference non-cognitive skills. The study about student’s non-cognitive
skills in each field of study are useful for improve desired characteristics appropriate to student each field
of study. This research aims to 1) study the level of emotion regulation and resilience and 2) compare
emotion regulation and resilience in each field of study of undergraduate student (Health science, Science
and Technology, and Humanistic and Social Science). The samples include 153 students, were randomly
selected by multi-stage random sampling technique. Instruments were Emotion Regulation Scale for
Undergraduate Student, and Resilience Quotient Test. The data was collected by using online
questionnaires. The statistic technique conducted to analyze the data were one-way MANOVA. The results
revealed that the average score of emotion regulation was at normal level (X = 54.23). The result of Emotion
regulation, mean difference fields of study showed that Humanistic and Social science (X = 56.54) higher
than Science and Technology (X = 52.14) with a statistical significance of .05. Moreover, the average mean
score of resilience was at normal level (X = 56.50). The comparison in difference fields of study indicated
that no difference. However, although student’s non-cognitive skills was at normal level but they need
support from family teachers and friends for develop their non-cognitive skills.

Keywords: Non-cognitive Skill, Emotion Regulation, Resilience
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n15398Tuns 1452108 uT539u1F9US U (Quantitative research methodology) Taafidunsu
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UssInsuasngue 10879
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nauiaegnaildlunside THun dnfnussduuiyned ininetdoveunnu nmaiFeud 2 U 2563 dmua
VUANGUAIDENLALNITAUINAIYUINENTNG (Effect size) elusunsu G*power 3.1 vin1sMvune Test family
\Uu F test, Statistical test 191 MANOVA: Global effect, Type of power analysis Ju A priori: Compute require
sample size - given O power, and effect size Nt Input parameter lawn Effect size (V) = 0.0625,
QL error prob = 0.05, Power (l—B error prob) = 0.95 Number of groups = 3 Iag Response variables = 2
Igunnduinegnednu 153 au msldunfenguiiedns §ideliEmaduiegiuuunmeduneu (Multi-stage
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WAFUNNANDI5A (Auns Bumsuin uazae, 2563 w1 66-71) Felidnwazilunnsdiuuszanme 4 szau laun
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1. Yayailivesnguitegrain@nuiseAuuSyy1e3 unninerdeveuniu wud1 I1IUNGuRI0E19Ns
3 NauaIr1IvY kA NFNAINIIYIINIANERTIUNN nFuaIIIYINeIAmansuainalulad waznguaiviv
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(158] NIESANYIMENS UMNINeduuuNAY, 44(2), 153-163

doi: 10.14456/edkku;j.2020.x



[UnA398 (Research Article NsEsAnEIMaEns unninerdeveouunu (Journal of Education Khon Kaen

University)
§757971 1
WAAIHANTIAT R iToyaTRLUTeINAUA 1081
NNV 312U (N) Jowaz (%) Fouazarau (%)
InerenansauaIm 51 33.33 33.33
Ineenansuazimalulag 51 33.33 66.66
uywemansuazdanueans 51 33.33 100.00
37 153 100.00 100.00

2. iamslegianadsvesnisiifiuensual wagndsgunmdn wuin msffuensualfidieds iy
54.23 dhudsauuanasgiu whiu 7.35 daeglunasiund (rzuuusiuegsening 50 fa 67) (viian Jai3eq, 2563
wih 59) Taefia1aand Wiy -.019 wazanules Wiy -0.78 Tudvesdsgunindn sidieds Wiy 56.50
dudsavunnsgiu viniu 8.70 Fauandiiiiuil dnfnuindsqunmdneglunasiung (Azuuusimegsening
55 £19 66) (@UNT DUNTWAI WaTAMY, 2563 WL 70) wasdlA1Aul Winu -0.20 waganulaawindu 0.30

idefiarsandnadsveudaznguaviivn wudr msmfvensuailunguaiviiviansuyvemaniuay
dspumans fle1iadogeiign (X = 56.56) sesa9un ldud nguaiw1dvinermaniguam (X = 54.23) uaz
nguavIvIngImanswazinalulad (X = 52.14) audeiu dundeguamidn lunguanvnivauzayveans
wazdenuaans aadugeiian (X-57.76) sosaun liun nguarvdvinermaniguain (X = 56.75) uay
nauanvIYTIneransuasmalulad (X - 55.12) suddiu duandlumsed 2
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Audsdase L4 = doudeauy
o : ALRaY (X) UU (N)
AuUIny NAUANY WINTFI
Ieeansguam 54.23 7.83 51
nsmiversuel (ER)  Inermansuazinalulad 52.14 8.9 51
UywemMansuazdIuAans 56.54 8.75 51
33U 54.23 7.35 153
WeEERSEUA M 56.75 6.77 51
NAGUVAMIN RQ)  Imenmansuazmalulad 55.12 7.74 51
UywemMansuazdInuaans 57.76 733 51
33U 56.50 8.69 153

3. Han1sSeuiigusEAuinvenangAnssy (Msmiuetsual uay nawguaIwin) a3 NAUAYIN
liun nguana v Ineg1emansguaIn nquaIvivInemansuazmalulad wagnaua1vIvnuyvemansuay
daaumans Memadan1saTenAULUTUTIUNYMARET (One-way MANOVA) IgHaNTIATIEiALLANGIS
ANULUTUTIUTINVDIF MU TR (test of equality of covariance matrices) lngldn1snaasuvosuond (Box’s
test) wuin ladfiTedAaynneana (Box’s M = 3.377, F (6, 626819.019)=.553, p=.768) uwandlliiuin auudsusiu
samesutsnaliunndeiu Fudulunadennandesiuremisliaiinaaoy MANOVA fuandlumssdi 3
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975799 3
WEARIKANISNAFBUANULANFA1IANULUTUTIUIIM (covariance) VoskUsnu sreisnsnaauveauand (Box’s
test)

o o

szAUtEdn
768

AD9ANDATE 2 ALY

626819.019

AND9ANDETY 1
6

F-value
553

Box’s M
3.377

deiSsuiisusgiurinugmamgngsy (mafifuesual uay ndsguninds) serdnanguany1iv wui
Aausnisinduensualiinnadfvageuen (F) tM1AY 3.728 Sum of Square M1AU 546.213 A193Ar8asz (df)
WU 2 Mean Square (MS) Winfu 273.107 wagsyautdAgyynI9ain (p-value) windu .05 wanein Tudaunds
msffuersual luseninenguanziinnuuandiafusgaditoddymiadffsedu 05 egedies 1 ¢ Tuvmed

AU Inaaaunman lNUANUUANANTENINNGN HANITIATIZAUAAIRINNTIN 4

975799 4

wansHANTUSBUBUsEAUTINYENaNgANTsH (Nsiivensual uag WaagunmAn) seninenguanyrinn

wnasAMULUsUIIU Audsnu SS df MS F p-value
, , AsMueIHR] 546.213 2 273.107 3.728 .026
FEMINNNAY o -
! NRFUVNINIA 201.649 2 100.824 1.888 155
y nsffuesual 8703.851 150 53.398
ANUARRNLARDY o -
NAIFVNINIR 11939.624 150 73.249
AsMfuensual  538819.000 153
37U o -
WASEUNINAR 500763.000 153

dievhmsSeuiieusied wud sedunsiiuetsuaivestin@nusedudSyyes unninendeveuunnu

nauawivIeImansuazwalulaginnuuandiunguaiviviuysveeansuwasdrumansagaivedfynig

adf7 .05 (p-value

nauanuAvTIvemansazimalulad dsandlunisied 5

§I5NA 5

026) TagtinAnwilunguanvinuyvemansuasdrumansissdunisiivensunignd

WAAIHANM TS BUIBUTERAYRIsEAUTINYEN 1 INgAnTsH (Nsiivensual way waiagunmin) sendnenguanvin

Audsnu fauusdase AULANANY
\ A p-
, , Ya9ALRRY S.E.
nauane (1) nauAue (J) value
(-)
- . LYBY AN WAL FINUAERS -2.31 1.65 379
INYIANFATEVNIN o . -
Inermransiazinalulad 2.09 1.62 437
qeehghil UYwEAERILAL WeeansgunIm 231 1.65 379
21538l HapuArans Inedansuazinalulag 4.40% 1.61 026*
Weeansuas WeeansgunIm -2.09 1.62 437
walulad UywemansuAzdIANAIEnS -4.40* 1.61  .026*
- . UYYYFNERSHALAIAUAERS -1.00 1.41 T77
o INYIANFAIFVAN - . -
WA Iemransuavinalulad 1.64 1.38 498
qUAINIA UYWEAERILAL WeeansgunIm 1.00 1.41 77
HapuAans Inedansuazinalulag 2.64 1.38 162
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faudsau Aaudsdase ANUUANA
, , YBsALRAY SE. P
nauae (1) nauAne (J) value
(1))
RUERGRGIETEE WEIAEARTEUAIN -1.64 1.38 498

walulad UyYwemMansuAzdIANAIEnNT -2.64 1.38 162
*p<.05
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Abstract

The task-based learning approach is concept that focuses on development of language skills
through work or work assignments. SWU 111-Thai for Communication is one of the courses in General
Education at Srinakharinwirot University. The course applies a task-based learning approach in the
development of teaching and learning by designing “an activity integrating knowledge and skills of Thai for
communicative purposes”. This group activity, which is assigned to learners, requires that the students
produce a creative task in the form of short documentary in which the learners are given the opportunity
to practice their listening, speaking, reading, and writing skills. There are three phases: 1) the Pre-Task Phase;
2) the In-Task Phase, which consists of three sub-phases: a) the task stage, requiring problem-solving skills,
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sharing personal experiences, and task creativity, b) the planning stage, and c) the reporting stage; and
finally, 3) the Post-Task Phase, which consists of language analysis, language practice, and follow-up. The
task-based learning approach helps to develop Thai language skills for communications. Learners will
practice the use of language both as a message receiver and sender. Moreover, they will be encouraged to
use the language to communicate for work and also able to work with other people. These abilities can
create a better atmosphere and develop learners' learning. enabling learners to effectively bring theoretical
knowledge into practice.

Keywords: Task-based Learning, Communicative Skills , Thai for Communication.
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Abstract

Changes in the 21st century affected the way of people’s life in society. The education system needs to
be developed in response to this change. Therefore, the learning management model must encourage
learners to create new knowledge and innovation by using cognitive and social processes for the learners
to interact and participate in learning in order to be able to apply knowledge in real life as a good quality
of life. This article aims to present the learning management model in Physics, Sound and Hearing which
focuses on the learners. Beginning with identifying the problems in daily life then connecting with the
content in the lessons to solve problems until the product or innovation comes out by conducting learning
management through problem-based learning, collaborative work process and taking action until the
product or innovation comes out. To foster learner to acquire skills to be in line with changes and social
expectations will focus on innovation to support economic growth. Learning management consists of 5
steps which are stimulating or challenging (Importing lessons), identify the problems process, knowledge
seeking process, conducting process and presentation. The Result of learning activities indicated that
students were able to define problems and create the product (model) to solve the problem. This learning
management model can be used as a guideline for the management of other units.

Keywords: Learning Management in Physics, Innovation, Creative skill, Problem-Based learning
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