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Thinking Humanly Thinking Rationally

“The exciting new effort to make comput-
ers think . .. machines with minds, in the
full and literal sense.* (Haugeland, 1985)
“[The automation of] activities that we
associale with human thinking, activitics

“The study of mental facultics through the
use of computational models.”

(Charniak and McDermott, 1985)

*The study of the computations that make
it possible to perceive, reason, and act.”

M) | ch sa decision making, problem achv- | (Winatoo, 1992
m2 A ing, leaming .. " (Bellman, 1978)
o Acting Humanly Acting Rationally

(SJAFZE, TEh) “The art of creating machines that per-
form functions that require intelligence
when perfarmed by people.” (Kurzweil,
1990}

“The study of how to make computers do
things at which, at the moment, people are
better”” (Rich and Knight, 1991)

“Computational Intelligence is the study
of the design of intelligent agents.” (Poole
etal., 1998)

“Al ...is concerned with intelligent be-
havior in artifacts.” (Nilsson, 1998)
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Different types of current AIEd systems (modified from Holmes et al. 2019, p. 165)

Student teaching

| Student supporting
Exploratory leam-
ing environments
Formative writing

cvaluation
* Leaming network
orchestrators
* Intelligent tutoring * Ia‘an“cgu;gi:;scanung
systems (neluding . A;;P Collaborative
automatic question leaming
gsncnﬂors) « Al Continuous
* Dialogue-based tu-
toring systems Rpschuncat
o Language leaming #eal meg e
applications (includ- iy
ing pronunciation de-  * :::S:ﬁ'::nm'
ety o Self-reflection
support (leaming
analytics, meta-
cognitive dash-
boards)
* Leaming by teach-
ing chatbots
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Teacher supporting

Sk= 7

ITS+eaming
diagnostics
Summative writ-
ing evaluation,
essay scoring
Student forum
monitoring

Al teaching as-
sistants
Automatic test
generation
Automatic test
seoring

Open Education
Resources
(OER) content
recommendation
Plagiarism detec-
tion

Student attention
and emotion de-
tection

)

| System supporting

Educational data min-
ing for resource alloca-
tion

Diagnosing learning
difficulties (e.g. dys-
lexia)

Synthetic teachers

Al as a learning re-
search tool
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The impact of pre-service teachers’ orientation on the
implementation of inquiry-based teaching methods

Do-Yong Park, Ph.D.
Professor of Science Education
Illinois State University
Normal, IL 61704
dpark@ilstu.edu

Abstract

The purpose of the study was to investigate how pre-service teachers’
orientations and beliefs about science inquiry impact their
implementation of inquiry-based instruction.  Thirty one pre-service
science teachers at a Midwestern university participated in this study.
Data were collected using a questionnaire and three vignettes in which
respondents chose a scenario that best fit their pedagogy. Data were
analyzed wusing a correlational coefficient. The results revealed the
following. (a) There is a moderate correlation between how pre-service
teachers view inquiry-based teaching and their willingness to implement
these methods within their own classrooms. (b) As pre-service teachers
gained experience with inquiry-based methods in their coursework, their
confidence in implementing inquiry increased. (c) As the participants
favored wusing inquiry-based methods, they felt more comfortable
utilizing a more teacher-centered approach to inquiry as opposed to a
student-centered approach. The results imply that although the
participants are gaining increased confidence in implementing
inquiry-based teaching methods, there is still additional instruction
required in order to achieve maximum comfort in implementing a more
student-centered inquiry approach.

Introduction
As the content and pedagogy of science education, i.e., inquiry-based
instruction continues to evolve, new standards and practices are being
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formed to provide more opportunities for students to engage in
meaningful learning experiences. This study examines how pre-service
teachers’ teaching orientation impacts their implementation of
inquiry-based teaching methods. However, there is a disconnect in our
understanding about the relationship between inquiry-based instruction
and teaching orientation of pedagogical content knowledge (PCK) while
much has been known as to the teachers’ knowledge about subject
matter and their impact on instruction (Guess-Newsome, 1999). One of
the key words in understanding PCK is a transformation of knowledge
to the level of students’ understanding. PCK seems well understood
when answering the questions, “What can I do to help my students
understand the scientific concepts more effectively?”, “How can I make
knowledge more relevant to the level of students’ understanding” which
are all pertinent to a transformation of knowledge. Magnusson, Krajcik,
and Borko (1999) argued that the teachers’ orientation to teaching
science is critical in PCK because it shapes their knowledge of science
curriculum and assessment of scientific literacy, instructional strategies,
and students’ understanding of science or vice versa. The term of
“orientation” means the teachers’ knowledge and beliefs about science
teaching, which guides “instructional decisions about issues such as
objectives, the content of student assignments, the use of textbooks,
and other curricula materials, and the evaluation of student learning”
(Magnusson et al., p. 97). Simply put, the teacher’s orientation impacts
his/her instruction. In other words, teachers’ teaching is impacted by the
level of their pedagogical content knowledge. However, little has been
known about the relationship between the teacher’s orientation and
inquiry-based instruction especially in preservice science teachers.
Inquiry-based teaching is often misunderstood due to the fact
that several definitions of “inquiry” exist (NRC, 1996; Chen & She,
2015; Hofstein & Lunetta, 2004). For example, the National Research
Council defined that “Inquiry is a multifaceted activity that involved
making observations; posing questions; examining books and other
sources of information to see what is already known; planning
investigations; reviewing what is already known in light of
experimental evidence; using tools to gather, analyze, and interpret
data;  proposing answers, explanations, and predictions; and
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communicating the results” (NRC, 1996, p. 23). According to the
National Science Foundation, inquiry is “an approach to learning that
involved a process of exploring the natural or material world and that
leads to asking questions, making discoveries, and then rigorously
testing those discoveries in the search for new understanding” (Chen &
She, 2015, p. 2). Additionally, Hofstein and Lunetta (2004) refer to
inquiry as “the diverse ways in which scientists study the natural
world, propose ideas, and explain and justify assertions based upon
evidence derived from scientific work™ (p. 30). As generally accepted,
there are five essential features of classroom inquiry: learner engages
in scientifically oriented questions, learner gives priority to evidence in
responding to questions, learner formulates explanations from evidence,
learner connects explanations to scientific knowledge, and learner
communicated and justifies explanations (NRC, 2002). Classroom
activities which incorporate all five features, are considered to be
inquiry-based (Lee & Shea, 2016, p. 218). Inquiry-based teaching also
parallels the constructivist notion that learning is a process in which
the student actively constructs his or her own conclusions which are
connected to other schemes in increasingly complex networks (Hofstein
and Lunetta, 2004). The scientific method is more than the seven-step
linear process which is taught in most textbooks; it requires an
understanding that science is not fixed. This can be a hard concept to
teach when the educators do not have a proper understanding of the
content. Accompanying this notion, teachers who struggle with the
content are not going to acquire the necessary skills or habits to
sufficiently implement inquiry in the classroom. Unfortunately, this
leads to students doing inquiry that isn’t authentic and allows them to
establish the opinion that scientific knowledge is finite (Seraphin,
Philippoft, Kaupp, & Vallin, 2012, p. 367). Teachers who implement
inquiry-based instruction in their classrooms can enhance students’
science process skills, habits of mind, problem-solving skills, and
understanding of the nature of science (Hofstein & Lunetta, 2004). In
general, scientific reasoning is essential to constructing evidence-based
explanations which is vital to all scientific disciplines. The National
Research Council specified science reasoning skills as “the ability to
define a scientific question, plan a way to answer the question, analyze
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data, and interpret results” (Chen & She, 2015, p. 3).

In implementing inquiry-based instruction, one of the most
effective models is the SE Model that makes sense, being composed of
5 parts: [Engagement, Exploration, Explanation, Elaboration, and
Evaluation. The main ideas covered in each step of the model include
orienting and asking questions in order to provoke curiosity, generating
hypotheses and intelligent design about the natural world, planning and
researching the experimentation process, analyzing and interpreting
results, and developing coherent conclusions and evaluating the given
outcome (Zervas, Sotiriou, Tiemann, & Sampson, 2015, p. 356). The
difficult part of implementing inquiry models such as the S5E model is
that both pre-service and in-service teachers are not adequately trained
on such processes. The other challenge to overcome in order for
proper inquiry implementation in the classroom include teachers who
do not possess adequate content knowledge (Lakin & Wallace, 2015, p.
140). In order to effectively make beneficial changes in the classroom,
pre-service teaching programs need to mandate inquiry-based teaching
courses as a part of their curriculum and school districts need to
provide constant forms of professional development regarding inquiry
implementation. While there is a discrepancy among the several
understandings of science inquiry and its implementation challenges, it
can be concluded that inquiry-based teaching methods are of utmost
importance to science teaching. Currently, however, there is a
disconnect between use of inquiry-based methods in the classroom and
pedagogical content knowledge because there are many definitions of
inquiry which lead to differing levels of understanding among both
pre-service and in-service teachers. In particular, this research focused
on preservice teachers’ perceptions about the implementation of
inquiry-based teaching methods in relation to their teaching orientation.
The following questions guided this study further.

Research Questions are:

1. What is the relationship between pre-service teachers’ orientation
and implementation of inquiry-based approach in teaching?
2. What factors are related to adequate implementation of
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inquiry-teaching?
3. What preparation do pre-service teachers need in order to obtain
maximum confidence about inquiry-based teaching?

Review of Related Literature

Inquiry-Based Teaching and Learning

Inquiry is, “a teaching strategy that fosters creativity, autonomy,
intellectual skepticism, active participation and interaction of students”
(McConney, Oliver, Woods-McConney, Schibeci, & Maor, 2014, p.
965). However, inquiry is not the same as a “hands-on activity” as
some educators may be led to believe. While hands-on activities are
vital in science education, inquiry takes these activities to the next
level by requiring students to construct their own ideas and
conclusions. The main goal of inquiry is to develop a reasonable
explanation for why a phenomenon occurs. This is accomplished in a
four-step process: organizing knowledge, generating a hypothesis,
seeking evidence to test the hypothesis, and finally constructing an
argument. (Windschitl, 2008). The process of learning that is created
with inquiry-based teaching can take on different shapes. Specifically,
there are four types of inquiry commonly used in education:
confirmation inquiry, structured inquiry, guided inquiry, and open
inquiry. Confirmation inquiry is currently the most commonly used type
of inquiry activity and is generally used to reinforce previously
introduced material. Structured inquiry requires that students develop
explanations about a particular topic. Guided inquiry requires that the
students develop their own research based on a prompt posed by the
teacher. The most student-centered form of inquiry is open inquiry.
Open inquiry allows for students to ask questions and develop their
own plausible conclusions (McConney, et. al., 2014).

It has been well documented that the outcomes of inquiry-based
teaching methods are worth the time and effort it may take educators
to learn and become familiar with the process. Marshall and Alston
(2014) implemented a professional development program in order to
facilitate their study on inquiry-based teaching methods. The purpose of
the study was to determine whether inquiry-based teaching methods
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would increase student test scores on Measures of Academic Progress
(MAP) tests. The study found that when compared to non-participating
teachers in the same 11 districts, the teachers who taught using
inquiry-based teaching methods had higher performing students. Walan
and Rundgren (2015) argued that inquiry-based teaching methods not
only have the ability to increase student test scores, but they also
increase student interest in learning. While their research specifically
focused on learning science-based curriculum, the conclusions can be
broadened into a larger scope. While there are multiple studies
conducted, it can be concluded that teachers’ correct understanding and
high confidence about inquiry-based teaching is of paramount importance
to students’ meaningful learning in science and therefore helps to
increase their scientific literacy.

Pedagogical Content Knowledge and Science Teaching Orientations

The most important characteristic needed in order to promote
inquiry-based learning within a classroom is that teachers must be
confident enough in their pedagogical content knowledge to utilize
inquiry-based teaching orientations. Schulman (1987), who introduced
the PCK model, stated that PCK is a “knowledge that distinguishes a
teacher from someone with solely academic understanding about a
subject” (Kind, 2016, p. 124). Magnusson, Krajcik, & Borko (1999)
theorized that pedagogical content knowledge for science teaching
included the following four categories: knowledge of science curricula,
knowledge of students’ wunderstanding of science, knowledge of
instructional strategies, and knowledge of assessment of scientific
literacy. Knowledge of science curricula includes science goals and
objectives and specific science curriculum while knowledge of students’
understanding of science incorporates the requirements for learning and
areas of student difficulty. Knowledge of instructional strategies requires
an  understanding of  science-specific  strategies  encompassing
representations and activities whereas knowledge of assessment of
scientific literacy integrates the dimensions of science learning to assess
and methods of assessing science learning (Magnusson et al., 1999).
Along with the components of pedagogical content knowledge proposed
by Schulman (1987) and Magnusson et al. (1999), nine types of
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science teaching orientations were developed: process, academic rigor,
didactic, conceptual charge, activity-driven, discovery, project-based
science, inquiry, and guided inquiry. Each of these orientations has a
unique characteristic which guides instruction and the research revealed
that most teachers use a variety of orientations in their lessons. For
example, a teacher might use the process orientation, which is aimed
at helping students with their science process skills, as well as the
didactic orientation, which requires recollection and transmission of
facts. Another teacher might combine activity-driven orientation, which
requires students to complete hands-on activities, with problem-based
science that allows for students to investigate solutions to authentic
problems. Regarding these two cases, Magnusson et al. (1999) stated
“A comparison of the characteristics of instruction reveals that some
teaching strategies... are characteristic of more than one orientation.
This similarity indicates that it is not the use of a particular strategy
but the purpose of employing it that distinguishes a teacher’s
orientation to teaching science” (p. 3). Throughout their work,
Magnusson et al (1999) insinuate that PCK impacts science teaching
orientation the most. Although there are several studies implying the
benefits of PCK, Magnusson et al. (1999) argued that there is
minimal/weak empirical evidence to support most claims regarding
science orientations, especially process and inquiry orientation and,
therefore, deciphered that there is a “need for conceptual and
methodological clarity concerning the role of science teaching
orientations” (Friedrichsen et. al, 2011, p. 372). They suggested
narrowing the orientations to three statements: “beliefs about the goals
or purposes of science teaching, beliefs about the nature of science,
and beliefs about science teaching and learning” (Friedrichsen et al.,
2011, p. 373). In addition to teachers being confident in their own
pedagogical knowledge, teachers must also be confident in
implementing inquiry-based methods.

Pre-service Teachers’ Teaching Orientation on Inquiry-based Teaching

The amount of exposure that pre-service teachers receive regarding
inquiry-based learning can directly impact their use of inquiry
techniques in the classroom. Magnusson, Kracjik, & Borko (1999) state
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that “the practical value of pedagogical content knowledge as a
construct has to do with its potential to define important dimensions of
expertise in science teaching that can guide the focus and design of
pre-service and in-service teacher education programs” (Magnusson et
al., 1999, p. 116). Therefore, it is important for teacher educators to
provide opportunities for pre-service teachers to explore, elaborate, and
incorporate new information and conclusions about teaching science
into their existing knowledge and beliefs (Magnusson et al., 1999).
Feyzioglu (2015) set out to “determine the pedagogical orientation of
pre-service teachers towards inquiry” (p. 1). The purpose was to
analyze the correlation between facilitation of inquiry and pedagogical
orientations. Prior research has concluded that there are various
misconceptions about inquiry among pre-service teachers, including
inquiry-based teaching methods. According to many pre-service
teachers, there is an overwhelming feeling that they cannot successfully
implement an inquiry-based approach in the classroom because they do
not possess an adequate understanding of inquiry-based methods
(Feyzioglu, 2015). Lee and Shea (2016) also studied how pre-service
elementary teachers (otherwise known as PSETs) view inquiry-based
teaching. They stated that this was troubling because if elementary
teachers have low confidence in their ability to teach science, they will
exhibit an avoidance to teaching science altogether. The study included
students that were enrolled in an elementary education program at a
college within the United States; this program only required the teacher
candidates to complete two natural science courses; each of the
participants were enrolled in a science methods course taught by the
same instructor (Lee & Shea, 2016). It was concluded that most of the
PSETs’ attitudes and confidence of teaching inquiry-based science
improved throughout the semester. They suggested that science content
and pedagogical knowledge along with the nature of science be
emphasized in teacher preparation programs since PSETs generally feel
unprepared when performing inquiry activities in the classroom (Lee &
Shea, 2016).

Impact of Teaching Orientation on Inquiry-based Teaching
As literature showed above, while much has been known about the
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relationship between teachers’ subject background knowledge and their
inquiry-based teaching, little is known about the clear relationship
between teaching orientations and the successful implementation of
inquiry-based teaching methods. Thus far, research suggests that
connections can be made between teaching orientations and the
successful implementation of inquiry-based teaching methods. However,
this connection is complex and still debatable as shown in the
following two studies. First, Miranda and Damico (2015) investigated if
using a professional development model of combining a summer
Research Experiences for Teachers (RET) and an academic-year long
Professional Learning Community (PLC) would impact teachers’ beliefs
about inquiry-based instruction and to what extent science teachers’
classroom practices may change in the year-long professional
development program. Fourteen in-service high school science teachers
participated in the year-long study that included a six-week summer
RET program, followed by an academic year PLC that included 25
hours of professional development. The study concluded that the
combination of RET and PLC professional development can help
teachers to shift their beliefs about their classroom orientations.
However, only half of teachers actually reported shifting their
instructional practices from a teacher-centered approach to a
guided-inquiry approach. The study revealed that those teachers who
reported that they had not shifted to a more student-centered
instructional practice, were also the teachers who taught higher-level
and math-laden science courses, suggesting that more complex topics
were more difficult to incorporate inquiry (Miranda & Damico, 2015).
The study concluded that the teacher participants felt they improved
their student/teacher relationships by the end of the study, implying
that this alone is a step in the right direction towards inquiry because
having positive student-teacher relationships is essential for shifting to
an inquiry-based classroom (Miranda et al., 2015). Second, Pilitsis and
Duncan (2012) studied how preservice teachers’ belief orientations
changed as they progressed through their science methods courses. The
study took place over a two-year period and involved pre-service
teachers (PTs) in an education -certification program for secondary
Biology teachers conducting multiple inquiry-based activities during this
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study. The results showed that all of the PTs shifted their orientations
towards being more student-centered. This finding is critical while
student-centered activities are a necessity for inquiry-based learning.
They asserted that this “change” in belief orientations is attributed to
the participant’s overall content-knowledge as well as their
interpretations of the activities (Pilitsis & Duncan, 2012). The study
concluded that teachers’ beliefs are corelated to their use of inquiry
teaching practice in the classroom.

Methods
Research Design

With a mixed-method approach employed, this study wused a
correlational design to examine the influence of teaching orientation
and implementation of inquiry-based teaching methods in pre-service
teachers. Adopting a mix-method approach allows us to gather pertinent
information both qualitatively and quantitatively (Creswell, 2003).

Instrumentation

The data for this study was collected via a questionnaire. The
questionnaire was comprised of Likert-type statements. Additionally, we
used three vignettes that required the participants to evaluate teaching
scenarios. The vignettes for this questionnaire were adapted from the
Pedagogy of Science Teaching Test (POSTT) (Cobern et al, 2014). The
Likert-type questions address participants’ perceptions of their own
content knowledge. The participant’s feelings on implementing
inquiry-based teaching are addressed with both Likert-type questions as
well as the vignettes (Appendix A). The questionnaire included multiple
choices questions regarding inquiry and content knowledge and
incorporated vignettes which allow to gain an understanding of teaching
styles (i.e. open inquiry, active direct, guided inquiry, or didactic
direct).

Participants and Research Setting

The participants were undergraduate students enrolled in introductory
science courses and science methods courses which are the requirement
of their teacher education program. Each of the undergraduate students
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participating in the study was a pre-service teacher with varying levels
of experience. The survey was administered to the participants during
their course taking. The participants were asked to complete the survey
on their own time and were given 2 weeks to submit their responses.

Data Collection and Analysis

Data were collected from undergraduate students who are taking
science courses and science methods courses as part of their teacher
education programs. Data were collected online with an unlimited
amount of time to complete the survey. Data were analyzed using a
five-point Likert scale. Data has been analyzed in 2 ways: 1)
Descriptive statistics (i.e. mean, median, mode, and standard deviation)
between introductory pre-service teachers and experienced pre-service
teachers (and subgroups within) from the survey were compiled into a
data table and 2) Correlational analysis (Pearson’s correlational
coefficient) was used to determine if there was statistical significance
in the survey results between introductory pre-service teachers and
experienced pre-service teachers (i.e. do experienced pre-service teachers
have a significantly different understanding of inquiry learning than
introductory students); and to identify the relationship between teaching
orientation and inquiry implementation.

Results

The purpose of this study was to ascertain how prepared pre-service
teachers feel in regard to utilizing inquiry-based teaching methods and
to identify key areas of confidence about implementing inquiry-based
teaching methods. Table 1 showed the demographic information about
the participants.
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Table 1. Participants Demographics +

Category Number+
Year in Undergraduate Program+
Freshman S¢
Sophomore 4o
Junior 15+
Senior T
Gender+
Male Qu
Female 22¢
Number of Inquiry Courses Taken+
None 14+
1 13+
2 24
3 0«
4+ 2+

As shown in Table 1, thirty-one participants included 5 freshmen, 4
sophomores, 15 juniors, and 7 seniors. The respondents were 70%
female and 30% male. Fifty-five percentages of participants responded
that they intend to teach high school level; 29% to teach K-3rd grade;
13% to teach 4-6th grade; 3% to teach higher education.  No
respondents indicated that they intend to teach 7-8th grade. The
results indicated that there was a moderately weak correlation between
the level of education and the amount of confidence the participants
felt teaching science; with a correlation coefficient of 0.38 and an r’
value of 0.14, this indicates approximately 14.4% of the variance is
explained.

Research Question 1: What is the relationship between pre-service
teachers’ orientation and implementation of inquiry-based approach in
teaching?

The results revealed that 51% of participants felt that they are
confident teaching science (rating their confidence as either a 1 or a
2). The results illustrate that as pre-service teachers gained years of
educational experience, their confidence in teaching science also
increased. Of the participants, 45% reported that they understand the
content of their disciplines, 58% indicated that they understand
inquiry-based teaching methods and 87% plan to use inquiry-based
teaching methods in their future classrooms. Overall, the pre-service
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teachers that participated in the study generally felt that they are
confident teaching science, understand the content of their discipline,
and plan to use inquiry in their classrooms regardless of educational
experience. However, when it came to questions related to
implementing inquiry, many participants noted a neutral response.

Table 2: PCK and Implementation of Inguiry+

Category Mean  Median Standard Variance
Deviation  +

] am confident about teaching science 248 2 1.03 1.06+

+] plan to use inquiry in my classroom 1.74 2 0.68 047+

«I would like to learn more about 1.58 1 0.77 0.59+

inquiry-based teaching+

] am hesitant to implement 3.26 3 1.03 1.06+

inquiry-based learning because+

my content knowledge 15 insufficient

] am hesitant to implement 2.90 3 1.01 1.02+
inquiry-based learning because my +

pedagogical content knowledge is insufficients

+[ find 1t hard to implement 297 3 083 072+
inquiry-based lessons+
] understand inquiry based 2.81 3 1.03 1.10+

teaching and methods and +
could teach others about 1t«

Table 2 showed that overall, the respondents felt somewhat confident
about teaching science, having a mean response rate of 2.48. It also
showed that the participants also felt strongly about plans to implement
an inquiry-based approach in their future classrooms with a mean score
of 1.74. This embodies that the participants are confident about
teaching science and implementing an inquiry method. Additionally,
the results revealed that the pre-service teachers were also very
motivated to learn more about inquiry-based teaching, with a mean
score of 1.58. It can be concluded then, that the pre-service teachers
feel confident about teaching science, implementing an inquiry-based
methodology, and are interested in learning more about this pedagogical
approach. The results show that as pre-service teachers gained
experience while taking inquiry courses, their confidence in teaching
using an inquiry method also increased. The findings of this individual
study indicated that there was a moderately correlation between the
number of inquiry courses taken and the confidence participants had
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implementing inquiry-based teaching methods; with a correlation
coefficient of 0.43 and an r* value of 0.19.

Research Question 2: What factors are related to adequate
implementation of inquiry-teaching?

Participants were asked questions regarding any hesitation in
implementing inquiry-based methods due to insufficient content
knowledge and/or insufficient pedagogical content knowledge.  The
participants reported a neutral response to feeling hesitant to
implementing inquiry-based methods due to insufficient content
knowledge with a mean score of 3.26 (as referenced in Table 2). In
order to gain a more comprehensive understanding of whether inquiry
methods courses had an impact on participants’ confidence in
implementing inquiry due to content knowledge, a correlation analysis
was performed. The results indicate that there was a weak correlation
between these groups; with a correlation coefficient of 0.11 and an r°
value of 0.01, revealing a 1.2% shared variance.

Participants also reported closer to a neutral response for feeling
hesitant to implement inquiry due to insufficient pedagogical content
knowledge with a mean score of 2.9, and a correlation coefficient of
0.202. This implies a weak correlation between the number of inquiry
courses taken and willingness to implement inquiry-based on
pedagogical content knowledge, with a shared variance of 4.1%. The
final two questions analyzed within Table 2 were questions asking
whether the respondents felt it was difficult to implement an inquiry
method and whether they felt knowledgeable enough to teach others
about it. For both of these questions, the participants reported a
neutral response with a mean score of 2.97 and 2.81 respectively. The
results suggest a moderate correlation of .55 (shared variance of
30.6%) between participants pedagogical content knowledge and
confidence teaching inquiry to other individuals.

In the final portion of the survey participants were given three
classroom scenarios and asked to choose the orientation that best
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demonstrated how they would teach in that situation. The didactic
direct inquiry orientation is deemed the least effective inquiry-based
teaching method, while open inquiry is designated at the most inclusive
type of inquiry. Table 3 revealed the most popular inquiry orientation
used by pre-service teachers was the active direct method; incorporating
37.63% of participants. 31.81% of participants chose the guided inquiry
method, the third highest inquiry orientation. The highest orientation,
open inquiry, was selected by 22.58% of participants, and the
remaining 8.6% said they would utilize the didactic direct orientation.

Inquiry Category Vignette Vignette Vignette Total Participant
1 2 3 Number Preference+

Oof (%)«
Responses+

Didactic Direct 2 1 5 8 8.60%-

Active Direct 7 18 10 35 37.63%«

Guided Inquiry 13 4 12 29 31.81%

Open Inquiry 9 8 4 21 22 58%w

Total Number 31 31 31 93 100%+

of Responses+

Research Question 3: What preparation do pre-service teachers need in
order to obtain maximum confidence about inquiry-based teaching?

Table 4 explains the relationship between the participants understanding
of their content and pedagogical knowledge and their confidence in
teaching utilizing inquiry-based methods. Overall, the correlations
between these topics were a mixture of weak-positive and
weak-negative correlations, with four correlations falling into the
moderate range. The strongest positive correlation (0.45) was between
teaching inquiry to others and personal understanding of inquiry-based
teaching which indicates that there is a moderate relationship between
the two concepts. The strongest inverse correlation was between the
ability to teach inquiry to others and the participants understanding of
pedagogical content knowledge (-0.55).

Table 4. Correlation Chart (chart needs fixed)

A B C D E F G H
A 1 0.28 -0.11 0.16 0.31 -0.38 0.01 -0.09
B 1 -043 0.11 020 -0.06 -0.09 -0.37
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C 1 -026 -0.55 028 -0.29 045
D 1 038 -037 -036 -041
E 1 -040 024 -0.15
F 1 0.27 0.19
G 1 0.53
H 1

A: Year at the university

B: Number of Inquiry Courses

C: I could teach inquiry to others

D: Hesitant to implement inquiry due to content

E: Hesitant to implement inquiry due to PCK

F: Confident teaching science

G: Understand the content standards of my discipline

H: Understand inquiry-based instructional strategies

Discussion

The purpose of this study was to determine how pre-service teachers’
orientations impact their willingness to implement inquiry-based
teaching methods within their classrooms. The results indicated that,
albeit small, there is a correlation between pre-service teachers’
orientations and teaching orientation and their willingness and/or ability
to implement inquiry-based teaching methods within their classrooms.
With our first research question, we sought to determine the
relationship between pre-service pedagogical content knowledge (PCK)
and implementation of inquiry-based teaching. 51% of participants felt
that they were confident about teaching science. Considering that some
participants in the study expected to teach alternate subjects after
graduation, this seems a significant percentage. The documented
research revealed that as pre-service teachers took more inquiry
courses, their willingness to implement inquiry-based teaching methods
also increased. The result of this study showed that 87% of
participants planned on implementing inquiry-based teaching methods in
their own classroom. Our data analysis showed a moderate correlation
between several items within the questionnaire. However, when looking
directly at correlations between teaching orientation and implementation
of inquiry-based teaching, the average responses were rated as neutral,
so our study was unable to make a direct correlation between these
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factors. While the results of our study showed a moderate correlation
between these factors, as these studies suggest, given a larger sample
size may indicate a stronger correlation. The sample size of our
participants may have impacted the correlation results.

Previous research investigated how inquiry-based teaching
methods can be effective within both humanities and social science
courses at the primary level (Preston, Harvie, and Wallace, 2015). The
purpose of their study was to first, design a “place-based” simulation
that would ‘“engage pre-service teachers and enhance learning
outcomes” and then, follow up with exploring the efficacy of this
learning approach. 100 pre-service teachers were surveyed who
enrolled in their 4th year of a Bachelor of Education degree. The
study was completed through the Deakin Island immersion lesson they
would able to “immerse pre-service teachers in an inquiry sequence in
order to advance their understanding and practice of critical inquiry
pedagogy” (Preston, et. al., 2015, p. 79). The results indicated that
93% of the participants in the second survey indicated an improvement
in understanding of inquiry-based teaching and learning. Additionally,
they found that 75% of respondents of the second survey reported a
greater confidence in teaching using an inquiry approach, compared to
only 40% prior to the immersion simulation. Our second research
question attempted to analyze the factors that are connected to proper
implementation of inquiry-based teaching. The results of the study
implied that there was a weak correlation between the number of
inquiry courses taken and the confidence of implementing inquiry-based
learning based on content knowledge. The research also indicated that
there was a weak correlation between the number of inquiry courses
taken and the willingness to implement inquiry-based on PCK.
Finally, the study found that there was a moderate correlation between
participants’ confidence in teaching others inquiry and PCK.

Additionally, this study asked the participants to analyze three
vignettes in which they were instructed to select which orientation they
would implement in the classroom given similar circumstances. The
inquiry strategies ranged from didactic direct to open inquiry, with the
mode of the distribution being active direct. According to the POSTT
(Cobern et al, 2014), open inquiry is the most inclusive (and

- 109 -



consequently student-centered) type of inquiry in which the students are
generating and carrying out their own investigations. Only 22.5% of
the responses selected orientations consistent with open inquiry
methods, signifying that it is not a preferred teaching orientation for
most pre-service teachers. This is most likely due to the lack of
confidence with inquiry teaching at the undergraduate level. Lee and
Shea (2016)’s study revealed similar findings while studying how
pre-service elementary teachers view inquiry-based teaching. Background
research presented in the study claimed that 90% of pre-service
teachers had never used open-inquiry teaching before (Lee & Shea,
2016). Their study included students that were enrolled in a elementary
education program and each of the participants were enrolled in a
science methods course taught by the same instructor (Lee & Shea,
2016). The participants were given a pre- and post-course
questionnaire. They concluded that most of the pre-service teachers’
attitudes and confidence of teaching inquiry-based science improved
throughout the semester. The study noted a significant change (p<0.5)
in perception of inquiry (Lee & Shea, 2016). Furthermore, Feyzioglu
(2015), indicated that the pre-service teachers’ pedagogical approach
never reached the open inquiry level. Similarly, the researchers
hypothesized that this lack of open inquiry may be due to the past
experiences of the pre-service teachers and lack of knowledge and
skills to put an inquiry model into practice in the classroom. Most of
the participants in this study opted for either guided inquiry approaches
(31.8%) or active direct approaches (37.6%). Guided inquiry is the
third highest inquiry orientation, requiring students to develop and carry
out their own investigation, but at the prompting of the instructor. The
participants’ who selected guided inquiry orientations felt confident
allowing students to investigate concepts for themselves as long as they
were providing the research question. Participants who selected active
direct orientations are more teacher-centered than guided inquiry
methods, but allow for students to actively participate and engage in
confirmation investigations. The majority of the pre-service teachers
who participated in this study selected an active direct method,
illustrating their willingness to involve students in the learning process,
but their reluctance to give up formalized instruction. Didactic direct is
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the lowest pedagogical orientation in which the lesson is highly
teacher-centered. In a didactic direct method of teaching, the instructor
presents or explains a concept directly with no student involvement in
the process; and consequently, this is the least ideal way of teaching
and learning (Cobern, et. al, 2004). Our third research question dealt
with the amount of preparation needed for pre-service teachers to
obtain maximum confidence while teaching using the inquiry method.
Perhaps the most significant data we found regarding this question was
the relationship between teaching inquiry to others and personal
understanding of inquiry-based teaching. Since there was a moderate
correlation between these two concepts, we are able to confirm that
there is a positive relationship between overall knowledge of inquiry
and the pre-service teachers’ ability in teaching it. In conjunction with
the correlational data, the vignette responses received in this study
depicted a range of orientations used by the participants, including
variety of orientation preference within the participants’ own pedagogy.
Pilitsis and Duncan (2012) found in their research that although all
pre-service teachers in their study progressed towards more
student-centered, inquiry-based teaching methods, it also showed that
their orientations were subject to change depending on the course
material (Pilitsis & Duncan, 2012). This could suggest that discussions
in inquiry-based learning courses based on situations similar to the
vignettes could help students comprehend and value different
approaches to inquiry-based learning. To a considerable extent, previous
research studies coincide with the findings of our research study in
identifying an increase in understanding and confidence in using an
inquiry-based teaching method as it relates to pre-service teachers
receiving more training and courses in inquiry-based teaching methods.

Limitations of study

Due to the sample size and one location, the results may be skewed
towards pre-service teachers. Similarly, it would be ideal to follow a
particular class of students over their four-year program to see how
their ideas about inquiry would change over time. Another limitation
would be the availability of resources for the pre-service teachers to
implement inquiry-based teaching. Whether they have little classroom
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experience or none at all, it is possible that cooperating teachers or
districts were unable to give these pre-service teachers the resources or
time to implement inquiry-based teaching methods during their clinical
experiences.

Conclusion

This study sought to describe the relationship between
pre-service teachers’ orientations and their willingness and confidence
in implementing inquiry-based teaching methods within the classroom.
The study found that there is a moderate correlation between how
pre-service teachers view inquiry-based teaching and their willingness to
implement such methods within their own classrooms. Overall,
participants in this study were eager to learn more about inquiry-based
methods and most of the participants plan on utilizing inquiry within
their future classrooms. The data illustrated that as participants gained
knowledge of inquiry-based teaching methods, their confidence levels in
utilizing it within their own classrooms increased. However, the
orientation vignette data revealed the participants favored less
student-centered forms of inquiry and favored more teacher-directed
approaches such as active-direct. This suggests that pre-service teachers
are not completely confident with student-centered forms of inquiry,
such as open inquiry, by the end of their undergraduate -career.
Therefore, in order to adequately prepare pre-service teachers to
implement more student-centered inquiry strategies in the classroom,
more extensive training in inquiry orientations must be required.
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Figure 1. The TPACK framework and its knowledge components.

TPACK 232 WAP} ZE5olof & 7 A4 0% Figure 13 Zo] sHIES 7t
EX= 14 A4 (pedagogical knowledge)t Wt g A|4o] sfgste UE A4
(content knowledge), 18|11 H|F==A] A|4(technological knowledge)S AAl
skaz, o] Al 79| AAlo] 747t A& wHRME o|Fo] MER FHE AR FHY
ol HasEA wFAA(TPK), HiFZ=EA WEAA(TCK), n5H-EA4(PCK), H=2
=27 FPEAA(TPACKI SR Yeid 4 St F36kal SltkMishra &
Koehler, 2009). &%} o]ej(2015)°] Mishra & Koehler (2009)°l4 AAIE
W& Hgsto] Z7te] w4AAa dAgS A8 We2 thaat Aok

g =] HIZ=EA AFAA(TPK)S BlZ=2A] A4 w4A]Alo] FgEo] 1
Eitbz A4lolt}. o] FoANE ElZEEA W WEAA(TPACK)S HFZE=A] A4,
g A YEAAo] B FE] EEEE AXoE AP 7ML Q= P A
d U= AAolgt & 4= Qlth. TPACKY] ZF Ao #et 7i=haQl A thaat
Ik A, wa AR(PK)Z w-ahsgo] TRt gt B, o] TRt WAL A
ojt}y. o] Aoz W] FAW 7HH|, ZRHE Eoshs ACE TS| dse

I8

omy R

- 130 -



A9 o vehs wgn @4, W ok 49w Be 5o AN AL
o S50 WO SAe] o] wet AR ZZHoR gAsy] YEd
8 4% B A Aol Basich e AH(CK)
wajo] Pt AL st ol Lt A4)9) 3y
Bl ohje}, A& AHsAL AAe] WSk WEAKE i H3ERA

E]>"'
< o
oo
X
e,
N

R (o]
AATKIS 7189l 8% B9 o8, FARE 4 625249 AFEY 45
AMEF0], QEE WAoo] BET 4 Y AAS oulich. o] Al w4
A3 WE AT 23§ B AGE ot Bagd), daERAE B8
of 9 FYAY, HIABRAR BEART G ANE FHAD 5 YE 5
) EFA. 5 G DRt HTERA /1SS Bt B4SES A9
SHe Ao 9T 4 IAT, HIERAZ B A4 FHow F Hske

gl T"‘l%
9] Fgolt A, B7F Alo] et HlaERAE 88 4 Y AAE iTh 1
FYLAA(PCK)S 14 W8-S AAslA 712x)7] 8] 14E Ay, Agsts

Lq]:

fo
_O|L
A,
l:;_]
1
1

al
2] |
o} & g3 =240 93t g 8 W 52 olsfele] sk ylg-e &A5la, o]
= I5ollA shgAtoll A Agshs 14 WY A 52 XIS FA4
pe

ro
[-'N
Ad
)
i
o
flu)

3. GlHlwAl| EEE UM LIEHS 22401 WIHY 2
o] YAAIAE dFRAES & 28 Y AlelM vehd 22}l usdFE

SA-14 AT el e AlokE Aze ekl £ 2
efolz} gaigle] ol TAEo] AT Sl WA 49 Gt Lejol Sqlow
o UERMA S 49 SEe FEstel Ak itk thA] we) TPACKS] el

- 131 -



A kR 2210l AR w4 AA(PK) WEAAI(CK), 121 o] & A4S
TEREOE YEE SisAE MEfdt utly WY Ay AgsE(PCK), 1
21 HAE2AE w5850 JE5] AR = 7] 6 87EE HasEA] A
A(TK), 25 WS AGsp] fJof bt Has24E &8 & Y= HIAE=EA
WEAATCK), HIZ=EA] 43} mA4o] BatElo] Yeibs HI=24] 144
A(TPK), 181 o] RE A9 T& Brol HIEgx w4 W AA(TPACK)
Aoz gy & 4 9tk

- 132 -



Table 2. 22}l 1% 9=k} TPACK

2% | #4489 Ay
qgy | oA SO ARl e ofdl o B3 A% | PCK
o &7 L A PK
ol StEoll diet ol PCK
I;] gl st Akt A4 Bl CK
= e ny AR89 944/55 080 PCK
ol vl Ags 2LsKAA =A) PCK
Tl A9 oFo] g 4] PCK
s G A A% PCK
AT | Rl eddo] A4 TRt Ak A8 @ 2] | TPACK
o S5UE 2 olol/H|olold AT Se(To] H=y)) oo
o gemn | ESHESAUESE, Fojza "
. olE AT sl s (T2 We] FAB A, T | o
A A AA] (@ YL W Bd kel 5
2 WAL HEE (3 22, AR S A, SR | o
Tl T AnE 385 Y2 7|SAIDAR
o | AW | ST S5t (D9 BAl0R) AXle] A4S B8E Z18AE | PCK
|59 ShAre] ol azol] W Shaad A7te] 24 PCK
o N AR OARE(CIA We, (HES], AA sy
SIEARE 1) PK
g TEEE ony, A% 2 o PK
wide | 48 Agu 420 O AU 9E 28 AT FSH |
sifel A4 /ol Hotol e e A |
AJ5HA] 23t (437D
w7} Ag 2 NG Sz, AR TR S8 S5A9] 5y Ho]
A2} 9 o 85 AT et Hew AT PeK
7} A7F BE]-(waiting time)
231l 2959] 7|50l5 9 g X
R TH T e 2aw 4% doqo] 2ZE9N B8
= 28 oA B, 93 TCK
S5UE 2 olol/H|olo]d AT ST H=r)) oo
9 ZQAESH(AEEE HolE7) TPK
< Hlgw QAL 29 (8o T2 SIARE 27D TPK
2} 2Hg [ ARE gwe] 28(c] AW gAlskL i}, oS0l
g |e o Bl Ujge] AHolmE )ujo £as g A ujRlg | TCK
R o o] -¥QIE 3z
Tle A 8 e @A-shIZh
Sk RAr ANEE B Ad AEEA 59 W SRS 9
o9 le |0 | TY YA AR W A TPACK
2 ESE | eojel aq@ze] Hug ujAg LRSS T o
‘ 52 ATE)
H kol _ - _ - —
S| b o 22, R o, 49 9 WA B9 | TR
adel WA stel aAl (sha/ola g st TPK
7} A7) (waiting-time) TPK

- 133 -




Ml

——

4. F2H
249, & ol¥& (2017). A HAasEA @8 g A4 S st
d A8 I=pRHuSe sedEf==Ed, 210),

E“‘

TPACK-P &
217-220.

HPF, & = (2015). TPACK EFo 7IHigt ofju] WAL E|lZE2A] A4
W T2 HE B R PR =EA], 20(2), 231-239.

dol, & FDE. (2020). whete] 229l 4 A AE At W 82 8
TR, SEAEATTTSAT, 20, 1129-1149.

Koehler, M., & Mishra, P. (2009). What is technological pedagogical
content knowledge (TPACK)?. Contemporary issues in technology and
teacher education, 9(1), 60-70.

- 134 -



FHEE 9

[ A7y Adl=

7MFAAT S7@(Virtual Reality ¥ Augmented Reality)S @A 7HAHA|
AY &g Bl AP 79 FH= Agato] 7hss) o), v 191 EYY
Au| A o] ARt 71golztal & 4= Slth

Z71°] et VRIF ARS O AP oE oy 1, 9get Axx 5 &
% &opoll ARgEoH, ol B3t AY & 2= ARIS o] FEEAA
e BE S97T dojAa itk

ESF 8ok JoME FARE, WS, AAAl0], g, sjH, I, KIS, &
BOVHE), & Ax=, o], A%, F3HomE), dAYolE & viE tefst
of A FeHor BE AEEI Q.

79} 70192 B8 AF 970 5819l S0l F15al] HEol,
ol FRAVR, SABAUR), THRAMRE Fold e Zelzetn
L) S,

1. VRO|EF?
QU] BT B ARG AFHE B Ik sie] ASAF HH) A
Al 39 4% BAT ATASS B e AXY UEE A4S ousie
O

FA(Virtual Reality) 2hs &ol7F A5 22 uiz 242 0% ABH 22 1980



) o4t wi=e] AFEISEE Aol Folyoi(Jaron Lanier)yEolty. 17F ARESH
THFEA' L o]AEE ARSEE QA FA(Artificial Reality) ol2i= 8015 dixlohHA,
AFE 71&= Q9] oS Bl =S BERIEE Adokes 71&S oM =it
7PEAS] 7ol tigt WA FREL JIEU o] tiEstE] AFRE 1990
(MHEGAMatrix))(1999)= 7HiaAT d4E 7t
= Y EAEE AR g kR, 7MFEAe] FOIVEE TP ARUA EojE
A WA G FLAch olF Iy A &% 59 Agtes AZAR] 7MFEA 7
<9 Fgo] A= geko, 2000E oF 3DAY 1HH AL 7& WA T
g3} (oHlEHAvatar))(2009)ll +@H 3D 7|&F 7HIAA] digh tiEZE9l TAjo]
SEEA 7o) 7SE 9T, 201090 FREREE EA4oz A8skE HMD 7|
7] 5ol BEE7] A

=

~

ARO|Zt7
FALL ARAP wo= He dUAAC 7 SAIE BA BoiFe Vleclth
Ao AAZtez ROMIHEE ke 7HAIAE A shel ddo= HojFte
FA(mixed reality, MR)O|2H L= 3ttt AALRFT 7HES FAdhe HAY

N N

> o

(loi ot
ol

ddd
A Alaglom 1990dd] SHHEE v dEs FHo8 AF-7ido] WY=L

N

FUAAE 7PAAlR 2 ol
MRS ARSI FE2 dAEA . A

S 7 Asshe g2 ok ARAPE HAl Qe AAF G4l 33 TMEdE
AHo=n AUBAGT 7Mool 2] RO =S e %o

M7 7HEACl ARBARE &Sl st AAIRE S & ¢ ]l SRR
AART 7He] AR e $AEATIEeS ARAPE AAEAEE & & A
stof Hop u2 @AAT U JHEE ABlAtt o 501 AnEE THilRE FHe
HISE QlZol] Qe AR fIA], AT 59 ARV AA|Yder #71H:

T

tlo

3. MRO|2I?

@4 AA(real world)et 7MY AlAlvirtual world)7F 231 .
Ag 7I5to R 7MY HRE Frloles 54 BAMRT 7H 0] @4 JEE Bl
+ 574 7PHAV: Augmented Virtuality)?] 2R|E Eei) & Egdde &4 7t

- 136 -



A AAY oFd @A o] AL ARE ATkE $HS ARG AT],
B ABe AT, O] ot s UGS A 943 M Afrle, AvEE
olup AnkEQAONH AT P HiFOR HoEL AT Fu, I M EH,
MIOR £2 Yol 4 Yt AL SO topt Holold AGET. 23 BUMR
2 199440 & QIH(Paul Milgram)el 218 A=k

F

O

4. VR, AR, MRe| x{0|

T2 Z7E4A(AR) 7H3AA(VR) E3AAMR)
2 oA HE Qo 7t A | «@A AAS Al T]A] | edA FH 7]Htof 7MY
u ; HE QA HoF: | 8 ggu 1= ARE §9
o 1 7] é\-
oA AAR] IS +
| BTE FHE SAE ARt = 9% 7E | cB AIHE 95
AL
T o= 93 HHE W | eEBQzt Holg oA B S
0%
oA AAR} A=l |4l
- exjoke} HE Hi] I} AFG2ARS o} oto]E] &3] &
T eEQzt e 12 AFH Y A | o7|&H Ak AU
A T8 29

0. A9 A9 B8 389 BaK

VRZ ARS 083t 78S HEHQ @Rurt 2.7ue] BIE o, YEUo] 7]
2R} 100% SAETRE ZAVATE B 1 ol YEda By wEol

- 137 -



WM IS BB ‘ SEH8
+ VRIARE A8 247 NO g% YES g%

+ \R220/ 422 AR 2L
HE88F 5 U8 AW
« VAREFA SE 13

Qs 94 L Q9i0p == -3 £~
* VRIS ZEE o8 $5~10
B AN 807 YN
. VR ALBH B & 2= 7}
3 Z¢ XA Fope? N - S -

*=X: Unimmersive The State of Virtual Reality for Education’

2014199 sfolIB|E H=UAS =RolA VRO Hieh w2 d=ekl Jled, i
S 71e9 HEor ste] E7F Aal Sle AAVE AREA QA ws2 A
v A Fofl shEtal oskal it
50| 1 FoIA 5714 olfz wie] o] Hekd Aol Fskal et T

A 8= oFfie At

7HE aAefAMe] AL skaAte] ARl A4 SRRt

A4
1.
2. @AM 27kt AEel 7MiM E Zhssit
3.
4,
5.

o

7HE AL B skeAEe] shaelE ST
VR B ojgh A28 Fe gEE
71E 159 BAE AL, B shse] Az =771 2 Zlol.
ojFA THIELE 7IHeR ke a2 Tl e Fol ol U A
o= Fold siadt AAHR BXE ALl fk 2ol Ae7A 7€M
AZSHA] Fohs 7IE Asshe Aold. 3 1Rt A yehhs sksAEolAl
A2 shg571eh B disted d=skal girt.

- 138 -



A 292 B8 =3 Al

MZIX| AIE VR(360) 2HI= &2
“ HrEasy ‘e eswoxe[  E¥E APIET 270 LANGUAGE ~

e
raSE ?EI-?EE Foelc fRE
fzase:

Fojpa dEEN dPEE AP Tl

HgasAy PEECE TP NECTEMELIEP
2! =

== ollSEllZ0l2H a4
o5 2oiiEd 57 72 %:I_'. '-Il'é

QR g 3=t Faz

=1 VREHA g3 e HIT | WIR e, BT
o
=zgas ’ 2 & 2
(zm2s
. o i3
LEEEEY £ = a £l 2
(gaass Zaa o]
Eggues ° 2 a2
(zma gf‘}
aZHa L. EY 4
ZHag
o
LIRS & & 15
(z=2 e
& o
ez = £ e £l
(ER287 = |

0| BF % -3 a 1.5

139 -



PRIORR D BT AR Ve ELE
e e

@
= = |

[IFHA0 A SBSVREES
Eele 738 200 7.21

o atiem
@ =5,

- 140 -



2. X|93} X1 VR(360) ZHI=

e x| 4+

60 2R Bk 2o

CYCE
< C & youtube.com/watchiv=rMX-7eBka-k
= E3Youlube™ M

Pl o) 303/528
o2 x  +
<« C @ youtube.com/watch?v=rMX-7eBkq-k
= E3YouTube e p— 7

408/528

|

s
it
o

360 4o = B 20X}
74:2019.10. 22.

Z5)% 388«

- 141 -



1. VR(360) 1t&t &5

<« C @ youtubecom/watch?v=2pKMs FWiWg

= EVoulube” REE] m Q

221I8tE5-VR(360)- 25 434 I8t 1CHR 17HA|

%= 14281 - 2020.4.21 s S0 A=

A =5
@ PSR 22 gl 2

VR(360)2 B3 Tet +8 FHYULICE PEFIEREL CHE HMDYITIE 083101 ARSI B S

27 LA = et

s Ay

Ed

O 2 SHUHSREOEL 4 X+
LB C @ youtubecom/watch?v=azNOOohHGew
= EBYouube” Mty = Q

11 » € 1067501

22HeIstE-VR(360)- S 45t ThEH 1EHA 2AHA|

Zi4 0431 - 2020.4.21 w2 Mo A 3% = ouE
M =
@ Fext273 ) ©

VR(360)2 et et ¢ JYULCH FRILEREL CHE HMD?I 7| Ol 8310 AIESHE TS
= et

- 142 -



2. VR(360) &z 2%
7t VR(360) 44E A4

- EESRNI A = b F

.7 T

0 S MSERL ST DU Y L
BTN R R HOE RS G C T B B R G YL

Lt. VR(360) A $IX| Ot

= LEN F
O E e
[ - L -

WAL D E a0 oy 24 Ty

@ LT

B WA ELICE PR L) CIR LIV M R D W L
W L

- 143 -



V. VR-AR &% 75} A A4

=2 20 =
sl ou} , .
B | i ooy | B2 | 42| B8 | 415 80T (4 A 30
Al | shibo] BT o Yot BY Yopry] | sEy POE 7%
SEEE | siilol BET f tol 2Ug TSl 49 5 Ark
A e 24 e 2 95 A2 % $o
S ACERE R CH
§ | - A RS, ofd 8914 AREAI, R N
o YIS AR ® Bquas
3% |0 SRRA Tl D o e
A | - SHFHAR) e o83l Shilo]l E52 W He= E8F 0] silo] EZo]
& dorAsy TS ¢A 5
- (SREEAIE gRIgtt) o] ARYS olg
_ i o i 3 skl B
sHlo] 228 14 o B2 BFS] A9 FAY. | 4o zn= s
312 |0 3t 24 Slop]
25 [@51] ARG Lop]
ohy |[E-52] TEs
53] BT A3} Fesp]
[%%1] ?ll] /\]:_g'ﬁo}:?ﬂq Ql—?_]_ Eﬂx‘ﬂﬂlo]}‘i
AR |© AR 9Ju] EI5p7] Z=(ARS] oJn])
o | - AAIAC) 339e] FMBAE FHH HoAFE 7SS BES
oFE | e (B U el s A e V16e SyRdelst
10/10)| = ° |z gych
= kel gar 2 g U
@ |© ARY ARgHH Sels] IHE HE)
g | - A ARl AAZAR ¥ AN oetn PEuch deE
oS ol atel sel ety s Zelleo]d
oy | - ul Ak AR A W
T - dsEs spen) Ry, o
- W= Eo| QALY ZHHOA] B3 ATES HAHo] Whrojz|® BE SMiSo]
AlE TJEE o] 8slEs g, A A ol
. (ol M8 P=Tol} AvlE HES Selgich) sfeA  gelal
- PG ARGSH= WS TVSHHOZ AWRAI, = e,
S (Q AMPTRE BIi)
@ A% D
1. A72AR Qe Aaech
2. A=3E Pl vEA7E Yo s HiE Yt
3. L2 730] AL,
""""""""""""""" @2 w
| ARY |0 ARYUCE SMIREE Bl 2utE E(A
(00 /30| B8 | - O AAXAR & Alais) BAIT ARGl U 19 Aue Hc) o)A
2 R olol2g EAelo] L7t A JPH Y] YE 4% sHHEIRT M

- 144 -



7t 5 AAE] st FAIG I8 wEsH YeS AddHS),
o] 130] HRig
(e Agelo] SAREES TSHA ATl el sz
o) At
A22|0 SAHT S B Age
Eot | - o[dols A4 St U4 2T} s PEsle] BAD ol gloz B
T | PEY foje jos WS 23t Kol A 2N Hddasa fat By
2 150] 23jo] HFRA. T BeeE
- (GAelAT SRS THERiT) 3,
"""""""""""""""" (53] ¥ 43 g
¥ |0 T AP
23} R
3l |0 st Ug gela] SpySo] WA
3% | - 227} 95 29l tsjo] BHAR? ¥ g ==
42 | - ARUS Eolo] St B2 dojol BRAEUT, 3% hee 42
. A SIRMHEZIN SRS TAREA BRssisT (e,
a8 - 9% 2Rt SHIEEE0| 242 o) & ¥ Aeld BAl:
(10/40) (@EAREEe] S48 o Felgt)
- Q42 AFBalo] THE SRzt OB Ho| ERHR?
- oJssi7|7t sy
Az B S Qg
A @ T AR Se Selal)
QM | - oFS AIofl SPIRRS wEol mA
- (T2 A7 25T Wee et
2. VRg B3 B 49
357 20 e _
W Gde | ae) S| wR |22 sk | A | o
o
B 24| o A noe] AE BEs] | aetiked sssnY
3 BR | off 71K noe] 32 Basla 542 AUE &
9] _ ZZ2F] W
hu 240 85 1 U8 1508
24 [0 3% 24 Hetep]
e B ASS olFA 49T 4 g |
1 |© T2 T8 T Tl e
X 2o Hwsly| QlsiA] oBA| Tsfof 3] UolEAlL) T I
B3|+ ASE A s ol wciel 2 ol 7}%%%% I8
3] A7
(ot Bt W) Hade yea
2 W T, A o] 2], v 20s 8E o
ik 5% A A S L RER
@5) | go |O ASE P3N FF3] AT Y A | T gm0 37
By | o AR, SR, VRARS sl 452 AUNE| 1B Hoe s
24 | A, apA e slolgit) 2718, 24
- oH=E H uul. _ o Z}AHZE%A-E
AR |0 AR o183kl 498 A% B s
A | e RS olgsjo] A|2e BEA qay =
28| - (AEE ojRsl] AED Pa) AHoa
B - @R Uge s JEe) °
© PHRE ol8sio] A48 A3 B




GA} | o FAXFRE 0|83l =L J—}éaﬁg—/\]l‘,},
A | - (GuAEE o8] D Waith) Fonie 2 ol
28| - (@A 082 S0l 7|Zei) dEsn 9 A
B4 |0 VRARE olotel A8eA A= B
VR | _® VRS olgslo] Alzg daapin, Sotrse) s
A (D S o183 PRI A T Rl -
T2 || 1 f5E g rdslo] o] "ol A5 A Vides
| o 45 VR3O 44 TSI it
3, Ao TR 44 AemE E 72
4 WA o 1] 4 i aue
~(VRZ A=2 BHi) AFoLRN S
- (g e shsxjo] sisei) o] “gsAA gk
© A 593 Vivhes Eof ol 430 84 4] | w8 Ao
x| ¢ B U mEee] Hus BAT, @wE ol A
BT | (Eees 7w 82 el B3 e FE| o) ge 4e
A i) o JA AjZlel
o DR et WaS S AFSA NHABAt | £4 A2 olop|
- (@R AR WS AR st drsel dEwh) | § 3 mmd g
o Heldt S ok o els) AL gow Helshng
2 e A 9 S0l 4o gel 32 Hek (@)
o231 S5yt
;; g SR A2 AF0] 2 HgoE FolATREA) 9
A WA AL A%o] gl BolAn oShbA B
o gebh oE B 22 wet st

TMYERNE B3 §YL8O) A nA(TECH M, SnkEAe )
et

- 146 -



ZFHEE 10

AL 25T 49 AR
Akl
(+F25311)

1. ¥4 ¢
7t I2LH9Z QIst A Yo SH
20199 129 F= ol LFHAoA FH2E FE-ARF 7F H3Hzoonotic
transmission}& &0 Je #HFo] FIE olF, X F= FHE dol A AAC
AlEF 22| A(2019-nCoV) AHFC] S&=E A= ok @A QI of <
b Auprh RlEfglon, Az AgAte] didsty] fgt st A+ H A=A 2 W
Al 7ol A AAZE EFskaL vk =diols 20209 1€¥ 209 A A A
Zog oF 97fjdo] Ayt dA FAAE 25 4H8S Holon A

o

>,

ro
Y

=3
Sl & &
At A9 Fgo] ¥HEELL Sirt. oA AEU9= FAlo] ofd FAE IYIsHA wt
=1 Stk WAl 8 ARARA gl RO wsie § 3R] 23 e o
71E EHIIAAL, AGEE 25 39St 39 2] 32 Aed 2k
Ske' = Aldsial 23Rl st 15 A REe wAR #EY 22l oS RS €
o 48 9 Foh 39d¥} 5ot 39hd SIS AFer 2Rl Jske Tdst
A
2Rl Afstel]l e eAdeet SAUY =S FE s gA @M 2
2Rl U SA AYsP] A et 7 Ed EHE O 3 Y EHE =
g A =l 22l e A AT Y, FH2 28 S Y B
A+ A A AV FHiZ AAEAL glom, ol A|dsh] fjt EE A
HIAE HIESH] EBS XS 5 By FH=0| oigh bieh Aol SiE it

A AE SrEd 29l Sodut Baslel thedt e WS Uepir. 2Eh9
AN FE Aee 94 49 WEoRE o el B8 49 45.5%, AN

- 147 -



e

RRE 5=9] 23.2%, TAF AR AR 2= &g
FT S d oA X*XLQ o &’ETJ A kS B AR AT ¢

4 4>
r? %

4y K
iR
1o

49 B AeEzSl 983 34 180 80.1%, B0z oy
AW BUE A3 36% IHES D ABAE WA 27.3%2 Uert s
Bs] QAT ASS ¢ 4 AT BE B4 S0 A% DeAsle] U
AROEE Sgas D BRAR Ao 65.0%, LAS AT BEM 97 Hs
o) 44.6% WA-SPY, SHY AT 7F WeA WA At 20.8%, SPRSIEE 719 AR

U

l
< k. A0
dob Mo odfo rd o o

.
ANCAE EolE B A3 20.8% SAAZ@USY] B4 FO FLE o
17.7% %02 3h0] 23} sk Jgo] gt 2Rl 1Hlo] QIS & % 9

T 5) AREH 35 S‘V %Aﬂfr‘ﬁoﬂ/‘ﬁ ”ﬂ7} ‘:‘“ﬂ(ﬁxﬂ Xﬂ*l U, AlE, gl v
5) 35.7%, 71& MEE A A=ERSYR, BRAb AlF A= % &89 23.2%5
eI et 22t ol lor 7€ widojA Bgstd PaTte 2o
O 22l g sts S =FCIRED0N o BeAdS skl AE
= ¢ 3t
Ct. Z2LH9 0|59 49

IF2U9= U3 JAHo|L S53t S 94 $flo] shud] EUEIH. =
ZU197F S EERE ofeh RARE T Aawo] A AAE
g2 H*M 71e9 TE2 oo Bge A% viud Zloltt ol 98 yete]
U2 off Egg ZHeal SlojoF N

2L oo AgeRE Eord & flual It 28 Shuusk: I3 o
Ae 2ERloA exel]l, exeRloly 2ERles ¢ Ago] 7Fssfof ot 1
dul, 7R 2391 sd2 AR wEt sAZEely a]lo] et vt
Hrgo] 7hsotE® B7EAECl o ofFzo] Stk A=, 7ol Hige] Thsdt A=
2go] Wtk &Eo] 2l AROIME ofFofAok et JEuy, ERto
FeAEe wtke A2 ottt 238 B2 wAke] ARl S oA 2
Z01aL s 9] B2 H7| ofEE Aot EH(Teaching)o] w-5ol2ke ARLoA]
7% (Coaching)= w5ol2ke 14l Basitt w2hA, Iz 0|9 Afoe X
© S0l AaollM 2QAFA oAl AT vl VI U o =S

Hl

_

- 148 -



ol
o
o

A

Tor

T

I
A

L3
o]
L_]—Jlj]- o]-

[e)
=

A

ol @A

=
=

A 59 A

1
S}

°

ARl FoE skl

o
R

St

Azl

1
S}

31,]. 0]
o=
g

Xe)

1]
=

o] ofjEehs FjelAel AR
=

i 2 22l }do] FHEoM = T AA=

9] 1he

L

1

A 29 R A2t Il
Iy E

4& 3] Zofl ofelsolA

T
I

AL

1A 2157

[¢]

o A

LN

=

1

Al AA

aR

A =2
)
A
T

o

o] 3F

ofe]
o

T

e

AL

p 8
A=
=

iy

o

T

3

9
5
[

]

<H

5}
el

ohl 3t

5

tol ZRAl9] ojde A

]

£

- 149 -

of Zrh LAY wf Heh H3E0= 9] ol



Yoletn Agz@u}. SN B2 B vke & 5 ik AREEFE 9
Lo ANEBR 320 47RAS ANYT TASAHY WYFoR U
ok b9 = } ofeif gow uh} FFo] HALTN UAAS SolRal Yokt

PE Q2 F83] ol5hE Zoleh B3] 4TS g AYHe) P By 5
Qo= A 4:9jo] APk PN o128 AT 3ol A Zolek
2) AU 59 490lx] BAo] ohich, UY WEHol} HelSo] Fuol
R 2:9jel] o) £9kE oloplet £ AT uise] 958 Wk Stk A4
o ool M3l A AW ALk 4SS wekn U Aolth BIF $US
2242 SAS] SIet SFES WY Fo) S &, 2] slojAt ohHic A4
YS0] 49 BAL 24| 9o wasithy AdEl Bh AIF 29 B8

j= =1 =1 = ]
o Fck 4 4 H U 000 AT ohel 48 sl $

I }do]
Zoom S8 271, g
R 01018 B4R0| H=HE
1. M AW ZR>OIX|2E o4 X5| oLt ST O 28042 R ENE
2.400 & MMHS EYS st =0 HS & el S YA ESD OMEE
29718 =2 £ 210] 0135 7|4 0| ULt FOIE R~ @A EQ0 M} O[Y Fg
3. ZZ+H I|SHEI0| Q IO H|5H 2F5}Ct. BOICHBY £ M| HEHLEEREEH
4. S5 0|0 YR} IS0 W2t 22| LIRS Z5HY| SO HE FOTRQ
slsot.  HABDQOIM TMFT[R RSO/}
5. 0f0|S 2t £ 2 AHY B Z 7} HAIE U0j o ZIEISE Xp7) B 817 SH= 2 00| HO|
85171 & = Bict. S8 X3340|1
6. Y LIS S0l WOrS AX| QOB R[S AR ~(ZAEHN HE 0 0|80|
AL RHEIO|LL R M ESIE 0|25 TS ZAl 40 HO{3 S KR R0l 2K
HI3H b5 2 X0|Ct. Hrisis He MUY ¥ UCE F
7. M¥3 470 08 worg 1Y FolH ifE 1YL SIXIAHED X9 2 23 20| YR U4
J8ymICt SIOIR) ANR SF4A Juicp
8 2‘1-4 E2 HA HEs Sojlid HS HZ0| 40w BOiR - HE WA o
L5HR|T FO| AL HIN HOXISE 0|20{7 o
AEH0] OfLIR! Z2IX7} EIS 4 SUct Lo el
9. 0|51 I 2| 0F0|S TForo| @Al LR 4oj
HISH B01 o124 2t 2. BOIRU W APIT BHEHEY DY
. 21047} O}~
PS. Z £ 2 AS51T ALt ZE0| B2 259 : HERE o
& 290008 52 25 220 yexgel BuNE T Sha, ERES
olst 2 REFEZLICH~ ; chaw, 2Uay

(SNSOAI9] ALAZE e 59 3] T8

3) R 2ol A T 5 Qi £9L dob ditt Ao @Al
A T hEe] & 4 Qs RESES WUFeld B ok Sk Az A
o] ABe AR Zoli, BES THHN 43U o5AA SET R
SH =03k $S AARE Stk E sHiSo] oS YA WEskE $9S B

=

- 150 -



o Sk S, IR AR Sale 18 A5E W eI ol bl
shgo] o @k oY wele 49l 2
A AR AP A0 PEHe Wolth ATFEE SNSo| ol SIS
g AESAL BESHe A B APYo] 22 L AL o FoRit T olg
Sl TS 491 WS 4 ok RS 81 ARe] Aol Lol ABL E
£ AZBHe AR g Bk e ALE SAAYIL tt ojde A
om o Zth 193 1 A5 o AN RS WAL EEAAE 2
e HYe B g AEe P22 94 & 9t 28] Basi 4
A W 34 BT AL AT S+ U A4S AN Ba F AR
et AL WA 0BG HES RSk o]F TS ShANSolE+
OIS o8 TAA SR BELS ARY] SIS SET 4B B, 4
A BAP} Ee] B3, SISO B AHS) mES Sls 5

o -

)

ofl Ul--lllj‘l uf el
ol

ol
S5

d)) 50101

010[1

=32 « 50101(3HdEHAS),
45018 3(ZEY), 225D

ClRAORE o5 HA ot MM TR HIAAM S4AT 7
ot 439del £E50R Rediy & of RedE Ral g wEe
glojde] 2= Wi HH ofEF e Wert AMR A5 9o 20% oy
of #g & 4 At) Eeddhs wE Aol Fo9 oot 850l 7hss(1d o]
ol, 2¥ : Agol, 3 1 7150l 49 1 Aol 5). AA| ARt ol A=
7 mgo] 39 SMIET gopla. 2 Tl B4 SET ARl "ol o
Ad, BRAE 4 o e R HARt 7152 EolA Holds Eo1EE &
o FEARIE AER BRRS vE TEd JARE S20ld TR ok
= PAR 71500 SRttt PSS T SHE FAR S019kA 2Rlo] Tke
T

317 sfof i 14 £ A okert ARIER] Slo] ZKsalt Bas

5]

o
-

o[ﬂ ;9

L SEBRE $) Pl d el A 2SI Gl Sl
AT $L WOl M Rt Polrg ko AY Mol R AL ot 9tk
T gy Htes Ay s A BT} ol 19X AUY S9old ures

M e & S AlAsiA SHISOIA vir HojFe Ak oo hEs
AMe= AlFsks Zlo] ¥l tad sk A Ho 5 Atk gt 9 v
T EHe AL AR TR Aol S st bk vy oF H sHIE2 A=At
A ZoldE e & Adeke Aol SA sfoF . IE|al o] EYH 7t

N, rl“u

- 151 -



2, offf YEHEE L o AR oAl E3Rit. 4L
HEsHAL Hofsfor she THAlE goivtd, Xed TRE

g o EooloAl HEEe e e AL Y FodEE &Y &+ e A9
o I Feolle TR Sy Joldlae A9A @Al 95 3¢ 4

o E FAE 715S il 4RY ERE AeR ok (] 1 5> EE HE

==}
[
Q
m
m
@

ne
el
ity
=2

7|Et

= =& a4
A

0M | oM | oM

1 1
1 1

S I = TR ¥, B U U T S I

1 1
2 = 1
3 =4 1
4 1
5 1

)
-
o

4) S BEE BB ook Wk AR SQelAE ARle] 234 BA o
o 2E fEs she MHE A, S92 A7 AT 2t 5
I AP glow FAYIRE WS AA BAL PEA FHE ARe e BE
oA B S-S WHsloF Sk Telof B WEE D43 Hel T Zolck

WA 590 AgolsE 549 HoldE Akt SEHoR Us
of & gk 49 B S B AF LA AN AYS £2 F
27, e AR £ X2) AYE oL BEE AT, BE AT, Y
HE 28 SN 554 ol wEolop st sHISe] $9AM SEAR
Holz shA Aol e 49 WEe] BA AL eAE B4 seln oA
Uy SEIASY =9 s PRAPS U 234 128 ol AYo)
2 ET kR A WA 029l AYYE 9AoR 7o) Eot BEl A
A Aol 9 ol

e
oR,

- 152 -



L 72 MEXE 0188 WS A N8

72 HEAZ o18% WYE AYo]
sgAe) Ttk FulolAle] WEE A
A WEEAY AZ3E e Az 47
He Folth IeA RE Hejnt Agd
7 gt ohlet fal SYolAE S
ot

o o
10 Ny

& 7HA7E 3ot o]F]
A A8 ke Ao <t

= 24 £ weith WEE AYS ¢
o] A% TAE F= HE5e =

‘B‘E_

d
o,
o
i
-

M r

—l>r*

lﬂﬂl

=7 X0l AR TE A Sz 27t

o Lo 2F 7t 27 } | 2lof 2oy 272 &
of

& 20| 320bA el BE 4 QUM Sok FAL X%
EEHALEHR 2E ML I0IRE

EIH FAL? SFEMUZ S I 25

LYl D50l (o] YLH- o]l AFE UM O3 T0) - XIS £T0) CHE ERct R g ¢
SUEH o %HEIHI B2 HOZ Hof 0| of “%EOI HOR 47| o o BEo| 0|8

\,41 Apleaes »:oﬂ o

Zhdad el ade St
==0jes=2 n=7)

HgE A £4 s yez A9 99 59
% ZA: https://sciencelove.com/2491?category=470023 [7372] 315439 TSR

e H‘(Oiiuh ZF=olctaeln sEEde L=o| ot
== CHeZiE o % 2

- 153 -






| nmmsEs

- 155 -






i)
e
-
lo
o
2

2 ANAACE A1 Q= COVID-19 AZoA 3= 25sty ws
oJFoJA| L YA RARh= Aolth. AT {lof AFHoIAe vt
FARAEGY. A7oiAs 2580 IRk 65089 WA
EL E}EP MY Fdor ERE F A4 24 E} Oﬁﬁﬂr
£2 COVID-19 AollA AAlE 289 #‘ﬁ

. =4, EAPE% dolgs uS A& of
ot A, wARES 2ERIedo] i) fe

22kR14oll disl] THEstar QUoith E 2RIl et e Y
WANESE =90t WA, RS AR 2ERIsd] ek AR E=
Q Aol sl ollEs L7 Aqth oA, e SHIEY Sl
A< ofal gllon, 2IgYe] PRl 1A ZRo] HA &
Z¥stal QUSich.  ol2fdt Aike Ak A&GEIL Sl COVID-19 /d8olA]
S wSo] Wkt ghogw dojd & Sl 97] AR Suwso] F483

ST U =TI > ()
=9.‘;>_13£
F;ﬂmﬂiéq&
0 LS el Y,
aﬁoﬁ.ﬁt‘
H)
JSE

of H
rsﬁ

o H
N
Ulilo_"‘;Q,,

o

5
rlo

[
i) Ho
Rl Fﬁ o
033 el

o

FR0f: COVID-19, shululs, 22l 25stul, ZSuA

- 157 -



20208195 COVID-199] 4%t shitog 280l 7jeke AAg 289 Az
AFECE AEAHE 18 BHA0] Hske dAo| B2 SR oj#eS o] Fon,
ORAL 11 AR HuA] gl A EEA] EE2= ZEAHQ1 AHo| ok 25 Sh

O 0+

A
I #U2Y2 COVID-19 #Hedof g waF Yo offe the Pz

E_HOPC]!% %%E ouu =1 O H o hl _/[\_
2 ojz} the vt
=N

34 9}
A} gt

2 A7 A7 Folrke 20208hdE0l 25 e} WIPAEWAL 21922,
Tl teHdE il A9, A, AES 1F Qhfet ESHITh 1-‘;—-% AP
2og o] QS Ytk AT ol 218 HYCE ‘COVID-19 %9 sl
w5o] tigt U4, ‘COVID-19 A3 #et 4 ', 'de=9 s} —’F HF
of tigh 7By AEZ APstgen, 1 F 8¥s o= vrxshE Eﬂ_‘%}é‘%xl%
ol-gste] COVID-19 /3% ol#x} o]F-9] £=12F9] WAlof| disl AFHE= 25

ol
l

- 158 -



Aot MY AR AR B HE fAR gR7E Fo] BRI =
9 —°r°ﬂ—b z%ﬂﬂo}%}. E«%Bl B ARt 1At HEE B9 HH IRk el
h. é_ qo= W3} oyt

2 ﬂ%@] AT Z—é‘_ﬂr, COVID—19 Jgto] wLo] tis) 71 SEsks AL we
ZF g 9 skEAstE yeRgon, stae COVID-19 of & tiAfsta A
S A7tk 1 olfo] gt §HOeR ot & diAska ot e, 1 o]
E&= COVID-19 At BAE 9I5h ot AJAR] F50] 53itkal g6}
COVID-19 4%9] w04 7Hg 417 Mok & H22 ws AR 9 o st
A7 FQsitta sigity. A7 FoREL B A
SH FYUoE MNP, trt waAo] AXE BE E5gE AASth
£ FHdls Bet nAEEA fRE, AHAE 52 FE EEoIlth
COVID-19 A%elr= EiRlo] ARzt 594 &83t +o= 22l 9
ofrl, QIaRol fRAoA= AlE A F4 9L AU 24 i AF F4
AL Y F AR FHL F2 FFEHEY AUAZE olgalYitt 28l
FHoA = Am AR 9 HAo B2 g AZF AQE= A SHAIES W 5
& 5719 o8 ESEsloy, exmel &4 & s E

ofgria s3lrt

5} WAREC] COVID-19 AdollA ol=igt 3t =9 &9 HAE ZA & oo
© 22 AR Aol itk 1. SHAIEY] #et S S5 SHoE

5 3R
o

ol
B
1o
i)
Lo
4?
ints
rlo
S,
e
B
iR
L
e
(T

=

4y o 2 o el

B

4
rl

T = HT 202
sfof 2ttt 2. WAool sjEske Aol Wl Sl S ek he Skl At 3. &
Al 2 &3o] Qlal, I Be Il RiolA EsfoF ot 4. 251 &
e ANZE A o] g3tk
COVID-19 A%L 8t 59 £Fo] SIS 7KL TASL olo] Zgale]

to
2
(@)
O
<
U
6
rﬂ.
rE
of
=]
IS
=
o
4>
18
ro
!
ro
4>
18



W SgeAdN ZestE AT 28 S 5
A% 38 Yot uAy
R
(FFstiotal)

21417190 Aot Agldte] 24 o]RojALL Q= &
< Hote] R} Srt SE5| FEFAA YERAL Sl
E= oke 2015708 =g g 7E sHiR SALS
A AP IAl 52 A 2041718 AEsigE St
AdeA A GE Aoz QA k. 3, T I=HAER Q3
oA 2 TS ¥ Y= HUE A2 AR, Z2H9 AR US| A
FGFAo] ofyet I o]idRE AsANA =ofHi Az FEHA &
P4 sholnt. ofu] 20109 odRE AR ARAIES FHEE EAHA
ste SMEe WeR YAuS 5 SEus ZeoN wa/deiieR
8 fl, A= wAES AR o d4de Bt ot WARE FAske
w0} AytusIPgol Mz wikEe] FFoAle 20%C WA, dAeAS
[SEAIIo R JIPEIL k. Jey F2u 19AH=E <18l /4dZ<l
7Fedt 7ol 2Hd met 15t A og 58HA o]FoiHd H]
Ao] g A THE Ve S A dddez Algd Flol.

2 d7e datietaoA 13hd sMiEs die® &(ZOOM) TS ARSS
of ‘At & Folet & A PSR E FE o AmESS S H
i Aol AFastnso] A9 olE SEIP] St WRkE sk =

= 0 vddEeds] 2FEs Wi o= 2t 3, 3§ AR
50%°1 sigdte £ FANES THEJER At & mpEAE AAE U
& Aot ARt AR S4utde S =4, St wdd sde
Fsh AR 2l deldo] AelEe Akl & AR 50%] sigste 50

i
<k
(g
o
1

oA

L
by
=|
Ho

el

o
=

{ o

alTI )
A=)

%
N

oo 18,

19
S
Il‘m&gl:o
offt
& W oo

o *E

19

cz
2

¢

dromx o

=
=
Elr
Ho
o
<

il
ST

P
)

S Y

-

A
19

1.

E

~
Yl

= 0
g o
(=T )
El

e S
el
e B oo Iy oh rok

=

4
r
o2

- 160 -



FEA 27

°

d

g

A%

o
=

T AME= 7o

s
T

}.

(0]
j

=]
T 5

N on

o] T -
TSI o
G+ o=
B
b
1..A.o
™

<
eyl
oj

P
o|J
~

=AY

AN

o

o =4, &4

]_

h 8y

3y Z7lo] o)

sfjF=ofof

o

1,
5}

o

Fofof

o

Al

gl
THofA

=2

51

o
=

= O

-

T

o=
Sl

3} A2

J

23
2z
gl

I=]
(0]
=

s7] wetoms A, 4% ARl

3 4

E

1T
o

—LH-

=
=

- 161 -

o]

. AlA,

T

-

o)
al

. °olE
!

0

H

al;

stofof
AE

[e]

Al ofz=ol %

o

o]
=
=

L

]_

ol
= R

ok
e ¢

= A, ool
3

289 713

A
o

_‘|

=

=

°X

%

Z o
o

A
o A=

HA, A

=

T

Z3olelA
A} A
}.

=
=

1

)
o]






