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[ . Introduction

The context of Covid-19 pandemic(and post pandemic) faces new normal situations of education. This
unexpected and unpredictable nature of the pandemic forced educational institutions across the world to
adapt the paradigm shift in teaching and learning environment. The field of English education is not an
exception. Traditional in-person classroom setting, which heavily relied on face-to-face interaction, were
replaced almost overnight by virtual platforms; lectures were delivered online, students were watching
the pre-recorded lectures, responding their answers to synchronous chatting rooms or posting their
discussion in the asynchronous conferences. This shift has introduced new modes of instruction,
communication, and engagement, reshaping the way English is taught and learned.

The transition to online and blended learning environments has posed new challenges and
opportunities for English Language Teaching(ELT). As the educational setting transforms, professors,
teachers, education specialists must rethink the approaches to curriculum design and teaching

methodologies.

* The earlier version of this paper has been presented at 20th Asia TEFL international conference 2022-Indonesia.
** Korea National Open University, Main author: Yunjoo Park
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This paper aims to provide educators with strategies to adapt to the transformed educational
environment and improve student engagement and learning outcomes. Drawing from personal
experiences as an educator at a university specializing in online instruction, the researcher offers
theoretical insights and practical approaches listed as the 3Cs in the paper for materials development.
The 3Cs-Creativity, Collaboration, and Communication—are essential for developing effective ELT

materials and fostering student engagement in virtual classrooms(Park, 2022b).

. Creativity in ELT Materials Development

Creativity plays a significant role in developing engaging and effective learning materials. The adoption
of online learning as the primary mode of instruction was one of the most significant changes. With the
shift to online education, teachers must explore new ways to present content that captivates students’
attention(Koris, Palmer, & Oswal, 2021; Selfa-Sastre, Pifarre, Cujba, Cutillas, & Falguera, 2022).

The rapid transition to online learning has brought challenges as well as opportunities for English
education. Since digital platform provide greater flexibility, students are allowed to learn at their own
pace and able to revisit recorded materials whenever they want to. This is particularly beneficial for
language learners, who may require repeated exposure to content to reach up to a certain level of
proficiency. On the other hand, the lack of in-person interaction can hinder the development of critical
language skills, mainly oral skills, which thrive in collaborative environments.

Materials development always has been an important issue under discussion among teachers,
professors, and other stakeholders. As an educator at a university specializing in online instruction, the
researcher shares the ideas and experiences of how to develop and implement the materials for the
online class and to collaborate with the professionals in real-web-based learning space. It offers

theoretical insights and practical approaches of developing ELT materials in a creative way.

1. Ideas: what to teach

The three fundamental conditions for education to occur are the teachers, the students, and the teaching
materials, which represent the content of the education. (Tomlinson, 2014). As a professional educator, I
wrote all the textbooks for my undergraduate courses. English Conversation I and II are respectively
created for the freshman and junior in the department of English Language and Literature at Korea
National Open University(hereafter KNOU). English Methodology targets the junior who also major in
ELL at KNOU. English Methodology highlights the integration of multimedia elements such as QR
codes and interactive video clips in textbooks, which allows students to access additional resources and
enhances their learning experience(Park, 2022a). The students are able to see QR code in every chapter

for the lesson and to access the 3-minute highlight of the chapter.
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<Picture 1> The cover of English Methodology and QR code in the textbook
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As the field of English education continues to navigate the post-pandemic era, several key themes
have emerged as areas of focus. These include the integration of digital literacy into language learning,
and the development of innovative pedagogical strategies. As one of the pedagogical strategies to
incorporate written texts with in-person lectures, I created several components in the program. By
reflecting on these creative themes and embracing the lessons, educators and institutions can better
prepare for the future of English education in an increasingly interconnected and digital world(Koris, et
al., 2021).

2. Organization: how to teach

A. Co-hosting

Co-hosting lectures with two instructors offers a dynamic approach to online teaching, enhancing the
delivery of content and engaging students in a collaborative learning environment. A native English
teacher and I take turns to read aloud the sentences in dialogues, explain the key patterns, and highlight
the important expressions. This method allows educators to model natural conversational exchanges and

provide diverse perspectives on course material, fostering a richer understanding for learners.

<Picture 2> The co-hosting lecture
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B. Animation

One notable example is the use of dramatization and animation in ELT materials. By incorporating
related characters and scenarios, educators can create materials that resonate with student and reflect
their cultural context. Incorporating dramatization and animation into English education introduces
creative storytelling techniques that make language learning more engaging and relevant. English
Conversation I & Il 1 developed features four main characters: Julie, an English teacher; InSung, a
Korean amateur model; Soyeong, a KNOU student; and Harry, an English model. By using characters
that relates with Korean students, I aim to empower learners by placing them at the center of the
narrative. Instead of relying on textbooks published in English-speaking countries, I created a resource
tailored to the needs of Korean students, aligning with the belief that language acquisition is enhanced when

language input is relevant, significant, salient, engaging and of interest to the learners (Krashen, 1985)

<Picture 3> Animation
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C. Ray’s Pronunciation Corner

Ray’s Pronunciation Corner addresses fundamental pronunciation skills while promoting diversity in
language instruction. Professor Ray Hartman from US co-teaches English Conversation I & II. For
first-year students, this section provides simple yet effective pronunciation tips to build confidence and
fluency. For juniors, the focus expands to include cultural components through a "Culture Corner",

integrating cultural awareness into language learning.

<Picture 4> The image of Ray’s Pronunciation Corner
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D. Buff Your English

The "Buff Your English" section is designed to enhance students' productive language skills, particularly
speaking and writing. The term "buff' reflects the goal of strengthening language proficiency. While
students are often adept at comprehending English through listening and reading, this section challenges
them to actively produce language by translating Korean sentences into English. This creative approach

underscores the inherently generative nature of language use and learning.

<Picture 5> The title image of “Butt Your English’
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3. Integration: theory and practice

The integration of theory and authentic materials provides an engaging and relevant illustration of the
online classes’ central theme. This is an example of my graduate-level seminar, titled "TEFL
Methodology Seminar," focused on the topic of Audiolingualism. TEFL Methodology Seminar tried to
offer theoretical content and practical approaches of developing ELT materials in an effective way. To
enhance the lesson of Audiolingualism, I incorporated an episode from the program Abnormal Summit,
featuring a renowned soprano singer, Sumi Jo. In this episode, Sumi Jo discusses the significant effort
she invests in singing in foreign languages, emphasizing her aspiration that listeners, with their eyes
closed, would not detect any foreign accents in her singing or speech. Her reflections align closely with
the core principles of Audiolingualism. It is often referred to as the "army method," which prioritizes

spoken language, achieving precise pronunciation, and repetitive practice.

<Picture 6> TEFL Methodology Seminar
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The rise of online conferences and webinars has transformed the way knowledge is shared and
discussed in English education. KNOU offered online graduate programs from the beginning of 2009
and the courses in the department of Practical English were not exceptional. These virtual gatherings
provided opportunities for students and educators to connect with a global audience, exchanged ideas,

and explored diverse perspectives (Annala, Fopma, & Leikomma, 2016).

[lI. Collaboration in Virtual Learning Environments

Collaboration is anther critical components in adapting to online and blended learning. The development
of high-quality ELT materials often requires collaboration between educators and professionals in media,
technology, and computer graphics. Universities with established digital infrastructure, such as KNOU,

have been able to leverage these partnerships to create engaging learning environments.

1. Education Technology Specialist

Numerous educational institutions are increasingly encouraging teachers and professors to develop their
own materials to meet the specific needs of their students. The shift to virtual classrooms has intensified
the demand for educators to create innovative and engaging digital content. As a professional educator,
I strongly advocate for collaboration with professionals in media, educational technology, and computer
graphics to enhance the quality and appeal of instructional materials. Such interdisciplinary partnerships
can transform creative ideas into effective educational tools, fostering meaningful engagement among
learners.

The survival of universities and educational providers in this digital age depends significantly on their
ability to develop robust online infrastructures and draw on extensive experience in digital education.
Institutions that adapt swiftly and take a leading role in the creation of digitalized learning materials are
more likely to thrive. Reflecting on the chaotic moments experienced during the pandemic, it is evident
that a return to pre-pandemic norms is neither feasible nor desirable. The collective experience has

underscored the importance of preparation and innovation in navigating future challenges.



3Cs for English Language Teaching in the Era of Online/Blended Learning

<Picture 7> The web and broadcasting studios

2. Computer Graphic Designer

Professional collaboration, particularly with graphic designers and multimedia producers, plays a pivotal
role in this transformation. By leveraging their expertise, we can create visually engaging and
pedagogically sound materials that simplify complex concepts and facilitate active participation. For
example, interactive features and visually appealing elements can help students transition seamlessly into
digital learning environments. Also cross-disciplinary collaboration between language educators and
technology specialists has proven essential in developing effective online language courses(Annala, et al.,
2016; Koris, et al., 2021; Selfa-Sastre, et al. 2022). This approach highlights how technological and

creative synergies can enrich educational experiences and support learners in achieving their goals.

<Picture 8> The pre- and post-production of a Chinese lecture with computer graphics
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Pre-recorded lectures and live-streamed classes have become standard, allowing for flexible access to
materials. Teachers face challenges in maintaining interactivity and gauging student comprehension in
virtual settings. Amid these changes, the unpredictability of the pandemic has emerged as a central
theme in discussions about education. Both students and educators have had to demonstrate resilience
and adaptability in the face of shifting circumstances, such as abrupt transitions between online and
in-person learning or the need to quickly master unfamiliar technologies. As we all agree, it is still

quite challenging.
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IV. Communication in the Digital Classroom

Effective communication in online and blended learning environments goes beyond verbal instruction.
Non-verbal cues such as facial expressions, eye contact, and body language play a significant role in
building rapport with students and ensuring the clarity of the message. Educators should monitor their
teaching styles and adapt to the digital context by paying attention to these non-verbal elements during

virtual lectures.
1. Monitoring

A. TV News

Reliability is essential for professionals in higher education. To deliver messages effectively and teach
theories and practices online, we must consider non-verbal factors such as facial expressions, eye
contact, gestures, posture, voice, and tone. These elements contribute significantly to the credibility and

trustworthiness of communication.

<Picture 9> TV news

B. TV Lecture Series

With students increasingly exposed to countless visual materials, their attention spans are becoming
shorter. Competing with other educational programs and authentic materials demands creativity and
excellence. Monitoring lectures available on TV, YouTube, and other media can provide valuable

insights into improving online teaching skills.
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<Picture 10> TV lecture series

C. Self-monitoring

Although self-monitoring can be challenging, it is an invaluable practice for personal and professional
growth. Regular self-assessment allows educators to refine their teaching methods and better adapt to the
evolving landscape of education. While self-monitoring may feel uncomfortable, its benefits far outweigh
the discomfort. Moreover, universities now consider online programs a permanent and strategic

component of education rather than a temporary measure.

2. Communication Skills

A recorded video from a 2022 graduate seminar featuring 26 students in an MA TEFL methodology
course exemplifies how technology facilitates effective communication in teaching and learning. In this
video, students delivered one-minute speeches in English, demonstrating the transformative potential of

combining methodologies and educational tools to enhance learning outcomes.

<Picture 11> A synchronous online webinar with graduate students(1)
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3. Verbal Communication: Content and Lecture

Rather than emphasizing errors through corrective feedback after the students’ one-minute speech, I
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introduced role models of adult foreign language learners using authentic materials. This approach
encourages learners to focus on achievable goals and practical applications of language skills.

The first role model presented was Youn Yuh-jung, a celebrated Korean actress. As an adult foreign
language speaker of English, she delivered an impressive speech based on her life experiences with a
bit of foreign accents. The second role model was Nichkhun Buck Horvejkul, a Thai-American K-pop
idol who became trilingual after learning Korean as an adult. His success story highlights the
importance of persistence and contextual learning. Authentic materials are abundant, and educators act as

miners, uncovering valuable resources for students.

<Picture 12> A synchronous online webinar with graduate students(2)
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Materials with an informal, personal tone often facilitate learning more effectively than those with a
distant, formal voice. The journey of teaching and learning English as a foreign language is filled with
meaningful moments that become invaluable assets in the long run. Although there were synchronous
sessions online as shown the above, asynchronous participation options have mainly further expanded
access, enabling individuals with varying schedules to contribute meaningfully to discussions. However,
these formats either synchronous or asynchronous require participants to develop strong digital literacy
skills, including the ability to communicate -effectively in written formats and navigate online
platforms(Selfa-Sastre, et al. 2022).

Students are now expected to interact with course content, their peers, and instructors in virtual
settings by posting discussions, responding to prompts, and collaborating in small groups. Furthermore,
virtual conferences conducted either in real time or asynchronously have become integral to the
educational experience, fostering new forms of participation and collaboration(Annala, et al., 2016).
These developments highlight the increasing reliance on digital tools to facilitate learning, even as
educators and learners alike cope with the challenges of adapting to these technologies. Another notable
aspect of the post-pandemic educational landscape is the increased emphasis on collaboration and
self-directed learning(Johnson, Johnson, & Smith, 2014; Selfa-Sastre, et al., 2022). Educators must
navigate the challenges of monitoring student participation and ensuring accountability in virtual group
settings. This requires innovative pedagogical strategies and the effective use of digital tools to support

collaboration and engagement.
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V. Conclusion

The shift to online and blended learning has redefined the role of educators and the strategies employed
in ELT. The 3C—Creativity, Collaboration, and Communication —serve as guiding principles for
developing effective teaching materials and fostering student engagement in the virtual classroom(Park,
2022b).

In the scope of creativity, the focus is on diverse lecture designs, such as two-person co-hosted
lectures, dramatizations, and an emphasis on cultural and expressive elements. Collaboration highlights
the importance of working with professionals from other fields, such as media and technology.
Communication emphasizes the often-overlooked non-verbal aspects of online teaching, as well as the
critical role of monitoring—be it through observing TV news, analyzing lecture series, or engaging in
self-assessment. By embracing these elements, educators can create a dynamic and interactive learning
environment that supports students’ language acquisition and prepares them for the challenges of a
digital world.

Maximizing the use of technology is no longer optional—it is an essential aspect of modern
education. Material development should extend beyond written texts to include diverse formats that
foster Creativity, Collaboration, and Communication. By employing integrative instruction and
appropriate techniques, educators can create effective and memorable learning experiences for their

students.
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% ABSTRACT =

This study explores the prospects and challenges of Korean language education within the French
remote learning system. The increasing popularity of Korean language learning in France illustrates
broader transformations in international relations and cultural exchanges. This trend is supported by a
substantial rise in the number of applicants for the Korean language proficiency test in recent years.

The research traces the historical evolution of Korean language education in France since the
mid-20th century and examines the roles of various educational institutions. Despite the surging demand,
there exists a significant imbalance in the provision of Korean language education, with programs
primarily concentrated in a limited number of universities located in major cities.

To address this disparity, remote learning systems are emerging as a pivotal solution. This study
highlights the potential of digital learning platforms, particularly in light of the rapid digitalization of
the French education system spurred by the COVID-19 pandemic. By analyzing these developments, this
research seeks to contribute to the establishment of more effective and accessible strategies for Korean
language education in France, emphasizing the role of remote learning systems in accommodating the

rising demand.
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<Resilients> A2l =(2014) &, Z=ofLt 2|

offl MY xoh} Ee AFNA FAE An AW BV W] 913 mE o}
2 dEEd Qi e vheql ol f(AdowE 4 Prk 21U 1uE Eriue gk ol
o7t WEk) £ET 5 U9ld AR H FBS A8 FAEA A7) WE] BoH wEne
LSRRI @, AU 2 BES % 5 AQAT, FUe gHe] aAE & v
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A ALY S AET 5 AL
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9) https://www.afriqueinvisu.org/fascination-au-feminin-angele176/ 1E]H-
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% ABSTRACT =

This study focuses on the photographic works of contemporary African women photographers, Joana
Choumali (b. 1974) from Cote d'Ivoire and Angele Etoundi Essamba (b. 1962) from Cameroon. It aims
to examine the socio-cultural and aesthetic innovations these artists bring to the representation of
African women.

Black women have predominantly been represented in Western literature and art by white male
creators. For centuries, depictions of Black women often cast them as beings no different from animals
in their perceived savagery or as objects of sexual fantasy, serving as possessions of the bourgeoisie.
The bodies of enslaved Black women became a battleground where racism, classism, and sexism
intersected. Throughout the centuries of Western art history, as painting flourished, Black models were
included in works primarily to provide a "black touch,” to underscore the wealth of their owners as
possessions, or to evoke exoticism.

In an effort to restore dignity to the defaced and degraded images of Black women, Joana Choumali
draws upon African traditions, while Essamba utilizes the technical effects possible through photography
—such as the use of black tones, contrast, and reflection—to create new representations of African
women that transcend stereotypes. Combining aesthetics with political and factual elements, these artists
propose new images of Black women that surpass the limitations of previous works. Their work offers
a re-interpretation of modern African womanhood, challenging long-standing narratives and presenting

fresh perspectives.

Keywords: African woman, Black female body, representaion, Joana Choumali, Angéle Etoundi Essamba
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A Critic against Business Judgment Rule in Criminal Procedure
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shatar, o5 vt shEAkel A Fske g Ewoldt AR 2000 5 vk A &
gl mSolghs AL Qe 7k 71&S vldtthe Hy shgo] wgalk T shgA F4
o=z g M-S udtthe Hold 1 AES old T = kAT 5, 2020),

71E Atoles AR AYstd 2eelu o] A Akt AL 1 Folnc A A
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% ABSTRACT =

This study was performed to find out the relationship between learners’ satisfaction and learning
persistence on tourism studies using online education. This study measured the effect of online
education service quality the learners’ satisfaction and the learning persistence. The survey was
conducted for those who major in Tourism Studies from September 15th to October 15th, 2023, and
257 valid responses were used for analysis. The collected data were analyzed using SPSS 29.0 statistical
program.

According to the analysis results, it has been confirmed that the online education service quality,
learners’ satisfaction, and learning persistence were significantly related to each other. Specifically, the
factors of ‘tangibles’, ‘reliability’, ‘response’, from the online education service quality had the
significant effect on learners’ satisfaction. And the factors of ‘response’ and ‘assurance’ from the online
education service quality had the significant effect on learning persistence. In addition, it was examined
that learners’ satisfaction has significant influence on the learning persistence.

The results of this study demonstrate some objective ways on providing better online study for the
students who major in Tourism studies, and it also could provide academical and practical implications

on strategic approaches for improving both learners’ satisfaction and learning persistence.

Key Words: Online Education, Tourism studies, Service Quality, Learners’ Satisfaction,

Learning Persistence
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A7 Evere] AlE 218 wrgs] AEl BE(G~5E), AE6-8Y), 7FE(9~119), ﬁ%(12~2a)
2 AR5t 7 AIEER dF U 2AME FIESIY ATt A Y M K & Table

<Table 1> QOverview of poultry houses investigated in this study.

Ventilation
No Poultry Type Workplace Manure Mean Areza No. of
Type Treatment Mode Airflow (m) Poultry
Rate(m'/h)

1 1.68 171 2,550
2 1.31 135 2,450
3 Broiler Broiler house Bedding Natural 0.88 194 2,780
4 1.46 124 2,330
5 1.91 137 2,300
1 1.33 275 6,200
2 Caged layer 1.27 275 6,630
3 Layer house Scraper Forced 1.44 235 6,320
4 1.33 284 6,650
5 1.28 255 6,500
1 1.36 258 5,640
2 Layer house 1.28 274 6,520
3 Layer with feces Conveyor belt Forced 0.88 252 6,130
4 conveyor belt 1.32 238 5,850
5 0.77 255 5,660

2. Y51 dhH

AN 53

P ARE AR A

e

R0 Al s AGAE FHE A O 24 A9 TSl 1.2 m
FH A= dAsAqY A5 AFH A FEAF 934 (37 mm diameter, 0.8 pm
pore size, NucleporeCorp. Pleasanton, CA, U.S.A)E HIA|AIO]E]of| A 2417 &b 7% Al 3 1]A]
A #=77](Ohaus modelAP250D, Switzerland)S 53d] o 3x]9] FAZ =A% % FHE ZH
(Nuclepore Corp., Pleasanton,CA, U.S.A.)ell “&2Hst & dGo|A AH=te] A7 =&7|HTWA)RI
SAIZE KA 9Al ~ 25 5A]) AF ST AMFH T APAHAR kst & AQF AHAE A
AlAOTET Ol 2441 7F & QF AT thS AR ] FAE S, Al AFH AT AR FA Ao
£ ol &5t wR@ts AMESith sk BAS S8 v Als SRR 2708 FAIEE Sl
g o= *—z‘@ﬂ T HFE s AHEE T 371 Y HEZ(Model 71G9,Gilian Instrument
= T

o
=
Corp., Wayne, NJ, US.A)9 % X2 20 L/min, 52 1.7 L/min & 243 o0,

==
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SE5A R A AGATE FzhE MM E ke o] & & (Gillian, Gilian Instrument Corp.,Wayne,
NJ, US.A)S F&3st & AR5 AFSY. 3k 574 d59 37] HxX9 F3S S5t A=

AR dall BAH= FF] WolE A

TEAN THFAAEN BAAFES AA AEAE Y T4 12 m A AR SHE sE
of 371 e wotel AEsklth. 3 AAEr] WA Y] Al AAre B, wiz]| H Ao
T5e wotel Sk, Ay wA o] s ALY Ag, A diEel 959 25 Ao
= IR & d FdU S AEeto] AEsdin miEAlT A S Slall 2AF i A AAE A
o] WM A= 5o F FAE ARSI AARY] AR WA FARS] 55l 71AE
A8 7F AAS AEetla, "o AT FFFTEFE WF A5 T @S ol 15 kgs W
gk owiele] FAR AASH & AbAsGl W g vhele] FAE 15 kgl B AT S AR
Fo| A 2 w9 (Animal Unit; AU) /IE o2 AA S Q=75 532 283k t) olglst 2A
ARE SR TEAY SFAERL] EATE @9 ) 9 @9 dAm) VS E HE
Akl A8E AEAS A()H ()9 Tk

» I AE7](forced ventilation) A]A~Elo] A& WH Y AAAAL e A1)

- W= (ngh) - AL UEF 5 (mg/m') x 715 (m'/h)

- MEA (mg/m/h = mg/head/h): MIEF (mg/h) + WA () E= AT (head)

» 2}41357] A A®l(natural ventilation)©] Z-E¥ ML AAAE 0 (212)

- W& (mg/h): A UF 5% (mg/m') x &7] A &(air transfer rate; m/h) x Al WA (m)
= 7] A& (air transfer rate; m/h)= 1.44x10" m/sec: based on mass transfer theory, by
Reference: Cussler, E.L.- HlZ A5 (mg/m'/h & mg/head/h): BlE%F (mg/h) + A4 (m') = A}

S (head)
3) s4 e

AXAE FEE AN E FHE 54" FEAY 38N sXel & 78k
A AARE AAIEITE. SAS package T E 1

©
= =2
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<Fig. 1>°] Webd wkgl go] AAAAE fFaoll mE 239 e Us e EE 2o o

.

ez 7ehg ey Vet aTHAE AAS Y T A urﬁl/\} 5.94(GSD:2.53) mg/m’', 2~
5 AFEAIAF 425(GSD:1.93) mg/m’, ¥ WEA AFSAAL 3.98(GSD:1.87) mg/m' ] Hit T X
=, TEAENY A SAAF 3.36(GSD:2.02) mg/m', A~ ¥ AF&AAF 2.31(GSD:1. 36) mg/m’, F
HE A AFAAL 2.78(GSD:1.84) mg/m'S] Bt FE EEE YEETh AARAIA f3 ol gl

THHoT B o FEHNY HF FEE 4.72(GSD:2.11) mg/m', i%*é%ﬁ&ﬂ Hd FEE
2.82(GSD:1.74) mg/m'Ql Z o7 ZALE St}

B A3 AR 5B FRAT SEYRAY FE BE PYS A J8S vhehd
o, KA R AR BEA AN SAZ BAE §O% Aol7t Qe Aow
FHHGAT (p<005). o9 2ol YUY LAEAA FRAN TEHLA FEo AL §8
FolA SANA 4 A e ol SRS A9 AN vhehel Bure Bob S A
Foht $HOT Hol F4A vttt ik EFE Fifol T/ FOB WA WRole 34
Ak mekd S 2R AFEEA S A9 A0lAg ALHoR AWAS AR Aw

Astel wls grlAos #2 w4 FEol Erhn & 4 vk

10

=
=]

E-

Broiler house Caged layer house Layer house with
feces conveyor belt

B Total dust WRespirabledust

<Fig. 1> Mean concentration of total and respirable dust, according to type of poultry house(the error bar
represents the geometric standard deviation of the measurement data).
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<Table 2> Alde] W& AAAAE F3E TR SFAE s55 U5 I x Y
o TEAY SFAERY v FEE wdo A9 4.13~6.15 mg/m' 7} 2.78~3.32
mg/m’, & éiﬂ 739 3.18~5.54 mg/m' 2} 2.08~2.33 mg/m’, 7F=A e A$ 2.35~5.34 mg/m' I} 2.15~3.20
] HA$ 4.65~6.98 mg/m'I} 2.45~2.55 mg/m'E FA}
g ozl 54 dolE A AEE T s 2 =
WA glo] Aol 7Hd =k oJFHo] 7H w2 W (p<0.05), HH I e
>0.05)0. % EAEE AGER AAAAE QF % L
A Gu= g st Aor AMERE FiEX
o x%x% /\].0 ol =g m %LEH%‘:%

s
32
ix

&

{f

for
o,
S
2
10
o,
Y

>,
=
off
b

:',L
AAAE ol
Fis

ﬂl}tl_'z
l

o
>~

2

s
=
R
e
o
oz :‘O _1}1

L

—~
o

LA (S W oHﬂ

>
N

2
R
1o

:{0
>
=
ol
S
IR

4
~
o
Y
o
nl}‘l_ll
flo
%
1\014
N
il
FI
nBL
4;
_}L
il
i
flo
oy
o
B
N
1o
e
~
o
o
N
ofo
i)
2

Mo 2

ofo it
U )
232 flo
2 ~
2 £ rlo
el

9
o

>

k

(i

v

S
)
oo
e
=

M 2
o,

AN
o
X
ox,

2
257
o

= |0
B

< A = H

I 10 me/m @) =F7)ES Aws
%

oft
2
o & Mo

T Pt i of
o
o R HI Jo X

30,
L 0
(e
re
-
o
offt
ol
2 (o
off
ol I-r{
n
= A

|\
2
R
>
[an
<
e
N
MN o
o
_0|L
>~
>
o

)
11k
o
o3
ry
2
o

)
2
)

S
D o
ofo
e
2
o
g
ox &L
fr K
%)
r
kY
re
—{o
i)
o
o o
L
>

f
* o

jg -
o ¢

ot o

4

o

(o]
>
£y
ﬁ,
=)
=,
(g
N
ol
bt
N,
1o Ho

>
~
>,
>
i)
IFU ¥
o
[
iib)
_\-'L_I‘
o2

)
~J
S
L
=

o o lof
=
_i
a
A
rd
Fu
Y
i
Fu
&
N

b

o,
2 Mo ook

X
°

2ol

N,
=
oo
offl
KS)
m
!
fiorlo o

-HJ
i
2
-
T
R
=

15 &50] =2 A 2= ElYE (Radon &, 2001).
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, $- Wathes 5 (1997) S7AAF] sl
710110.1(7-11) mg/m’, Guarino 5 (1999)-& —?‘Pzﬂ/\}ﬂl el U4 2x10] 0.74-1.94 mg/m,
(2000)~> AAF 3 Al EH a &dA B0l 0.02-81.33 mg/m’, Redwine 5 (2002)> &
Akl digh FE710] 74-114 mg/m'Ql 2102 Rstal 9lOw, Takai & (1998) %%j kel
A g SAALE FU48 3ol EH%‘H i/\}fs}%i%tﬂ, g0 AS H 9.92 my/m, UMEH=2] 7
% BT 1036 mg/m', ;FIvE=LE] - F 3.83 mg/m', HAE] T Jéﬂ 449 mg/mQl ZOo® W1
St TFAERe A9 Willis 5 (1987)2 SAIAFANA Ht 7.57 mg/m’, Conceicao s (1989)
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sto] wr& A7) gVl A gHo] QR E eAEA HjFo] d&d] HAAHA e HoE AuE)
AT
<Table 2> Seasonal levels fo total and respirable dust in different types of poultry house
Spring Summer Autumn Winter
GM'  GSD? GM GSD GM GSD GM GSD
Broiler house (n=5) 6.15 297 5.54 2.01 5.34 2.59 6.98 3.01
Caged (lé‘zz; house 413 302 318 198 367 196 465 223
Total .
dust Layer house with
X feces conveyor belt 422 1.88 3.98 1.85 2.35 2.52 4.85 2.02
(mg/m") N
(n=5)
Mean (n=15) 491 2.62 4.23 1.94 3.79 2.36 5.49 242
Broiler house (n=5) 3.32 2.33 2.78 2.27 3.20 2.63 4.52 2.55
Caged layer house 285 202 208 199 215 245 325 245
Respirable (n=5)
dust Layer house with
(mg/m") feces conveyor belt 2.78 2.15 2.23 2.02 2.78 2.31 3.31 2.54
(n=5)
Mean (n=15) 2.98 2.17 2.36 2.09 2.71 2.46 3.69 2.51

GM' : Geometric mean
GSD? : Geometric standard deviation

2. &A= BE

<Fig. 2>°] A€ vpo} o] AAAIE f& o] e JAd L P9E=49 MEATFe T34 43
- SAARE 4.35(x2.31) mg/head/h} 78.94(x39.35) mg/m'/h, 2~ ¥ AF&EAIA} 3.39(x2.21) mg/head/h
9} 50.78(+35.87) mg/m'/h, R WEZA AbghAANE 3.48(+2.52) mg/head/h®} 62.35(+32.220) mg/m’/h=E
Uebgth SRR A SAARE 3.69(+2.11) mg/head/hS} 47.28(x25.41) mg/m'/h, A ¥ Ak
TAAE 2.75(x1.55) mg/head/h®} 32.54(£17.35) mg/m'/h, = HWE2 AZAAL 281 (£1.69) mg
/head/h €} 35.30(x18.55) mg/m'/h= WEFSTE AIARAIAL f-3 ol AFagle]l T Ft wiEATE
3.74(2.35) mg/head/h®} 64.02 (+35.81) mg/m'/h, T3S Ht wlEATE 3.08 (£1.78) mg/head/h
9} 38.37(+20.44) mg/m/hel ZO7 ALEZE ).

B4 A% AYEE REAE e WEASY A 54 ol PEEE vehin 9
of NPT} AEEFAAZ EAS ANSGY AL F3 HE SRARY TFHE
A WMEAS PP FASE FFES G, KA BEA ALY A
FHE 2AHEIp<0.05) Al B RE PP FASAT FRA} SFYRA WEAFT
SAMNA AR 13 A FHE ol fE A FE A} Aol BAA A A
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(A) Total dust

100
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47
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0 === === =
Broiler house Caged layer house Layer housewith
feces conveyor belt
Bog/head/n ®mg/mh
(B) Respirable dust
&0
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a0
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20
10
- == i ===

Broiler house Caged layer houss Layer housewith
feces conveyor belt

®mg/head/n ®mg/mi/h

Fig. 2. Mean emission rates of total (A) and respirable dust (B), according to type of poultry house(the error
bar represents the geometric standard deviation of the measurement data).
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<Table 3> Seasonal emission rates of total and respirable dust in different types of poultry house

Spring Summer Autumn Winter
AM! ASM? AM ASM AM ASM AM ASM
mg/head/h 2.86 1.33 7.25 3.35 2.95 1.22 1.79 1.12
Broiler house (n=5)
mg/m'/h 28.05 13.05 117.88 39.65 37.66 16.35 27.67 16.25
mg/head/h 2.53 1.52 5.85 18.36 19.88 13.05 16.25 10.45
Caged layer house (n=5)
Total mg/m'/h 29.57 15.32 62.35 18.39 19.25 13.21 16.20 10.67
dust Layer house with feces conveyor mg/head/h 2.95 1.65 5.15 2.98 2.78 1.95 1.98 1.12
belt (n=5) mg/m'/h 39.85 14.58 57.35 18.64 28.65 15.54 19.65 931
mg/head/h 2.78 1.50 6.08 8.23 8.54 5.41 6.67 423
Mean (n=15)
mg/m'/h 32.49 14.32 79.19 25.56 28.52 15.03 21.17 12.08
mg/head/h 3.96 1.85 4.98 2.84 2.85 1.55 1.25 0.87
Broiler house (n=5)
mg/m'/h 38.85 16.52 69.35 25.05 30.52 17.52 15.31 9.52
mg/head/h 2.65 1.23 3.87 1.85 1.95 1.12 0.98 0.52
Caged layer house (n=5)
Respirable mg/m'/h 27.25 7.67 38.73 18.36 20.12 9.95 721 2.95
dust Layer house with feces conveyor mg/head/h 2.95 1.67 3.85 1.87 2.05 1.24 0.97 0.54
belt (n=5) mg/m'/h 27.35 15.05 48.65 18.85 27.54 17.21 7.56 2.65
mg/head/h 3.19 1.58 423 2.19 228 1.30 1.07 0.64
Mean (n=15)
mg/m'/h 31.15 13.08 52.24 20.75 26.06 14.89 10.03 5.04

AM1 : Arithmetric mean
ASM? : Arithmetric standard deviation

NONM, a5 B belgs

=N

9.5

(‘¢ 'S202)



AAANAD Foll w2 A FENY SFEAHAERY FF AW 5
9 2.82(SD:1.74) mg/m'el ZHow FHAHUL FEY TFAE
3.74(+2.359) mg/head/h, 64.02(+35.81) mg/m'/he} 3.08(x1.78) mg/head/h, 38.37(+20.44) mg/m'/h<)
Az EQTE A Ao AAAIE FEE FERY 35 Ay s 9 wEAS] 2 %k
WME A AAAASA TG AASAAL SR ZAFE )
ol BAIYel AU FEE ALH, WiEASFE 95

T 7b7b 472(SD:2.11) mg/m
o Hx wWEAFs 44

A2 AR BEFE UERDL, SAARR
ot (p<0.05). Al SHAM = AAAA
Hol 7H4 #%A (p<0.05), 7HE B FES HEE AES B R AY sEE o5, WE
A AgHold o (p<0.05), #d Y 7F&dL Auseet WiEAsT 25 %Zl Fs UrE‘r

I, 7 AR Folst Aol Sl (p>0.05). FEXTY THAAERY] AulEsTt SAAA A
Aoz 71 A SHR olfrv iy SAANS AlAHCA vigte] FHE Zol SAE AHSE)
g g 49 Al ZAE AFEEHE 59 QA7 371 Fox B)ak HY) "otk wmiEAS
of 711 =

o AW Aol AN Aol A EEE BT ol A lth. webd] A

vl

AN FAAE KA A9 A B4 wF SRS ARAY] A% AQBARY o7
B e P P
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% ABSTRACT =

Poultry houses are a significant source of dust emissions, which can adversely affect the health of
workers and animals. Dust characteristics, such as concentration and size distribution inside poultry
houses, are critical information for assessing potential health risks and developing effective dust
mitigation technologies. However, this information and seasonal variations are lacking for typical poultry
facilities in South Korea. An objective of this study is to provide fundamental data on particulate
matters generated from the poultry house. Three types of poultry house (broiler house, caged layer
house, and layer house with feces conveyor belt) classified based on manure treatment and ventilation
methods, were investigated in this study. Five sites per each poultry house types were selected and
visited for measuring exposure levels and emission rate of dust. Total dust and respirable dust among
the particulate matter were analyzed based on the weight method. Emission rates were estimated by
dividing emission amount, which was calculated through multiplying indoor concentration (mg/m’), by
the ventilation rate (m'/h), into indoor area (m’) and number of poultry reared in the poultry house.
Mean indoor concentrations of total and respirable dust in poultry houses were 4.72 (SD: 2.11) mg/m’
and 2.82 (SD: 1.74) mg/m’, respectively. Mean emission rates based on area and rearing number were
estimated as 3.74 (£2.35) mg/head/h and 64.02 (£35.81) mg/m’/h for total dust and 3.08 (£1.78) mg
/head/h and 38.37 (£20.44) mg/m’/h for respirable dust, respectively. The distribution of total and
respirable dust between indoor concentration and emission rate was consistent across all poultry types.
Among types of poultry house, the broiler house showed the highest levels of indoor concentration and
emission rate, followed by the layer house with feces conveyor belt, and the caged layer house. In
terms of seasonal aspect, indoor concentrations of total and respirable dust were highest in winter and
lowest in summer, while their emission rates showed an inversre trend across all the poultry houses.
These findings suggest that the levels of indoor concentration and emission rate of dust generated from
poultry houses were primarily influenced by the use of bedding material and ventilation rate among

various environmental factors.

Keywords : Air quality, Poultry house, Dust, Concentration, Emission rate
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