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Abstract

Dissemination of reformed curriculum requires teachers to feel that they have the freedom to imple-
ment the curriculum in the classroom. Even instructors who are trained in research-based instruction
and are convinced of its value might fail to implement the curriculum in the classroom if, for exam-
ple, they feel like doing so would jeopardize their ability to cover the contents required by the na-
tional standards. We created the "Perceived Agency Survey" to assess teacher views about such
issues and administered it to physics teachers in Austria (where teachers are given considerable free-
dom in their teaching by the national standards) and Japan (which has national standards that are
regarded as more demanding of teachers). In this paper, we will show which items of the survey
indicate differences in views between the two groups of teachers, and we will discuss recent inter-
views with teachers about how Corona has affected their perceived agency.

1. Introduction

Despite instructing our pre-service teachers (PSTs) in
the use of research-based curriculum and teaching ap-
proaches, we do so with the humble recognition that
our graduates might choose not to use these materials
in their future schools. This can occur if our PSTs do
not “buy in” to the new methods and materials (e.g.,
Goertzen, 2010). However, equally decisive a factor
for whether physics education research finds its way
into the classroom is the “perceived agency” of a
teacher. We do not mean “agency” in the sense of a
secret agent, a nameless extension of an organization.
Rather, our usage of the word aligns more closely
with the definition of Lipponen and Kumpulainen
(Lipponen & Kumpulainen, 2011): “the capacity to
initiate purposeful action that implies will, autonomy,
freedom, and choice.” In particular, we define “per-
ceived agency” of teachers and PSTs to be “a feeling
of being in control over what is taught and of how it
is taught” (Hull & Uematsu, 2020a). Education re-
searchers have documented a number of reasons that
teachers may have a low perceived agency, including
student and parent preferences or expectations for tra-
ditional instruction, institutional inertia, and demands
imposed by national standards and standardized test-
ing (Ball & Cohen, 1996; Biesta, Priestley, &
Robinson, 2015; Wei & Chen, 2019). From our per-
sonal experience, we have found that these latter two
factors can be particularly influential on teachers and
PSTs in Japan. Graduates of the second author from
Tokyo Gakugei University have occasionally re-
ported that they face pressure from the schools at
which they begin their teaching careers to not use re-
search-based curriculum as it is too different from
what other teachers at the school have been using (it
goes against the status quo). The second author has

frequently experienced teachers in Japan expressing
the concern that interactive engagement teaching
methodologies and curriculum will demand more
time to implement than what is allowed by the na-
tional curriculum. Although such concerns are shared
by teachers and PSTs across the globe, the experience
of the first author has been that teachers and PSTs in
Austria tend to see the national standards (“Lehr-
plan™) as being considerably open-ended.

To go beyond our anecdotal experience with teach-
ers and PSTs, we created, validated, and adminis-
tered the Perceived Agency Survey. In our earlier
work, we have discussed the validation process of
the survey and a comparison of PST responses at our
institutions using Rasch analysis (Hull & Uematsu,
2020a, 2020b; Hull, Vormayr, & Uematsu, 2019). In
this paper, we will discuss responses from in-service
teachers. Although in this paper we draw upon de-
scriptive statistics, we hope to accumulate additional
data for the use of Rasch analysis in the future.

2.Methodology

The Perceived Agency Survey consists of 44 Likert-
scale items. Each item contains a statement with
which respondents can either “Strongly Agree” (5),
“Strongly Disagree” (1), or something in between. As
is common with Likert-scale surveys in physics edu-
cation research (Adams et al., 2006; Redish, Saul, &
Steinberg, 1998; Wilcox & Lewandowski, 2017), we
collapsed the data to have three levels representing
“agree” if the respondent selected “5” or “4”, “disa-
gree” if the respondent selected “1” or “2”, and “neu-
tral” if the respondent selected “3”. Thirteen of these
items did not pass the expert panel we conducted at
the University of Vienna (Hull & Uematsu, 2020a),
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1 I will consider carefully what physics textbook to use in my classroom.

2 If the principal of my school tells me to teach in a certain way, | will do my best to teach that way, even
if 1 don’t really want to.

3 If my physics students do not understand what they are learning, | will take more time with the mate-
rial, even if that means that some planned topics are not taught in class.

4 I prefer curriculum that tell the teacher exactly what to do, so that | don’t risk making the wrong deci-
sion.

6 I will just use whatever physics textbook the teacher before me used. If it was good enough for
him/her, then it is good enough for me.

9 It might be the case that at my school where | am teaching, a more experienced teacher will not want

me to use research-based pedagogy but to instead stick to traditional ways of teaching. Nevertheless, I
will keep trying to introduce curriculum that I think will be the most effective.

13 Once | choose a physics textbook, I will just use it, at most, as a guide. | will not hesitate to skip
sections or point out to students which parts | think are poorly-worded, confusing, or wrong.

14  Teaching is just a job so | can get a paycheck — there is no benefit to me beyond that.

15  Outdated equipment at my school is not an excuse for a poor lesson. | will just have to rely more on
creativity!

16 It doesn’t really matter whether | do my part in helping students learn or not—they will meet plenty of
other teachers.

17 | feel that | have control over what | teach and how | teach it.

18  What my students learn in my class will have little benefit for them in other courses and/or in everyday
life.

19 I will provide quality education to my students, even if | need to spend more time preparing for class
than my colleagues do.

20 Once | choose a physics textbook for my classroom, | will follow it carefully.

21  1think I have influence over the progress of my students.

23 [l will teach in the way | think is best, regardless of what my principal or other teachers might think.

27  Curricular resources are, at most, a guide for teachers to use or modify creatively, as the situation re-
quires.

28 My students will have taken many classes before taking my class, and they will have an idea of how a
class “should go”. I need to teach in that style too, otherwise it will be too strange for my students.

29  Parents should not tell me what or how to teach — | am the expert, not them.

30 | will use the curriculum the teacher before me used at the schools where | will teach, even if it is inef-
fective, because | don’t want to cause any trouble.

32 Generally, someone else decides what and how | teach.

33 In my physics class, | will combine textbooks and other materials, taking the best from each source.

35  The skills my students learn in my class, if any, will have little benefit to them once they graduate from
school.

36 | find personal value in teaching.

37  The content | teach and the way that | teach it are not something for me to decide.

38 | feel responsible for doing my part in helping my students learn.

39 1 will not work more than my colleagues in preparing lessons, even if the quality of my lessons suffers.

40 | think what my students learn in my class will be useful for them in other courses and/or in everyday
life.

41 | think the progress of my students is independent of anything | as a teacher might do.

43 In some schools, teaching may suffer because the equipment in the physics classroom is outdated.
There is nothing | can do about that as a teacher.

44 | think the general skills my students learn in my class will give them a better chance at success in the
future.

Fig. 1: The 31 items of the Perceived Agency Survey that were validated with a panel of 10 experts. The instructions state “in
the case of a combined statement, respond to the sentence that is written in bold.*
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and so we consider in this paper only the remaining
31 items in Figure 1. Teachers in Japan completed
the Japanese version of the survey (N = 32) from
Oct. 2020 — March 2021 over the internet by follow-
ing a link sent out in an e-mail to physics teachers
across the country. The first author administered the
German version of the Perceived Agency Survey in
person at a week-long professional development
event for in-service teachers that took place at the
University of Vienna before the Corona pandemic in
Feb. 2020 (N = 61). The following year, this event
took place online, and the first author administered
the survey again, explaining that he was investigat-
ing whether teacher views had changed as a result of
Corona (N = 32). To encourage participation, no de-
mographic information, including name, was col-
lected either year.

To further investigate how the perceived agency of
teachers was affected by Corona, the first author and
a PST (Fuchs, D. 2022) in a BS thesis seminar
taught by the first author interviewed a total of five
teachers in the Vienna area. With participant con-
sent, these interviews were audio recorded and tran-
scribed.

3.Results

Although our study on perceived agency of in-service
teachers is still at an early stage, we can consider our
data to look at 1) what effect Corona has had on the
perceived agency of teachers, and 2) what differences
in perceived agency we find in comparing Austrian
and Japanese teachers.

3.1. Effects of Corona on Teacher Perceived
Agency

The results of the Perceived Agency Survey are in
Figure 2 below. In comparing the gray (Austrian
teachers pre-Corona) and orange (Austrian teachers
during Corona) bars, we do not find a consistent
trend. On some items (Q.1, Q.16, and Q.23), the
teachers from the pre-Corona professional develop-
ment program displayed greater perceived agency
(gray bars are longer). On other items (Q.37 and
Q.43), the opposite is true. The item with the greatest
difference was Q.43: “In some schools, teaching may
suffer because the equipment in the physics class-
room is outdated. *There is nothing | can do about
that as a teacher*,” followed by Q.1: “I will consider
carefully what physics textbook to use in my class-
room.” Regarding Q.1, we see that the dominant re-
sponse was to agree (indicating perceived agency)
both years, with the gray bar (pre-Corona) being
larger (more perceived agency) than the orange bar
(during Corona). We must consider the possibility
that this difference (as well as the difference on Q43)
is just statistical noise being amplified by the small
number of respondents. However, the matching item,
Q.6, has a bar ranking that is at least consistent: the
gray bar is again slightly longer.

Regarding Q.43, we see that the dominant response
was to disagree with the statement (indicating per-
ceived agency) both years, but the orange bar (during
Corona) is longer than the gray bar (pre-Corona). This
is consistent with Q.15, which is the partner item to
Q.43: the orange bar is again slightly longer. Table 1
presents a breakdown of responses to Q.1 and Q.43.

Response to Q.43 2020 2021
(N=61) | (N=32)
Disagree* 40 (66%) | 25 (78%)
Neutral 10 (16%) | 4 (13%)
Agree 11 (18%) | 0 (0%)
Left blank 0 (0%) 3 (10%)
2020 2021
Response to Q.1 (N = 61) (N =32)
Disagree 2 (3%) 4 (13%)
Neutral 3 (5%) 5 (16%)
Agree* 56 (92%) | 23 (72%)
Left blank 0 (0%) 0 (0%)

Tab. 1: The number and percentage of Austrian teachers
who disagreed with, agreed with, or were neutral towards
Q.43 and Q.1 (see paper body for item description). An as-
terisk shows the response indicating perceived agency.

There are numerous possibilities to explain this data.
Regarding Q.1, if there genuinely is a difference
(and not just statistical noise) between the two years,
it may be that the online learning environment which
ensued as a result of Corona left teachers feeling
powerless (less perceived agency) and with a sense
of “learning doesn’t work online anyway, so why
should I waste time trying to find good curricular
materials?” It is also possible that teachers inter-
preted “physics textbook™ in a sense limited to pa-
per-based books and disagreed with Q.1 because, in
an online format, such books are not used as preva-
lently (and so there is no need to consider which
textbook to use). We can similarly speculate about
Q.43, where the response indicating perceived
agency seems to have increased during Corona. It
may be that the necessity of switching to online
teaching increased the perceived agency of teachers
regarding finding substitutes for outdated equipment
in the classroom. Perhaps the experience proved to
them that online teaching is a viable alternative, cre-
ated an opportunity for them to learn about the
wealth of computer simulations that exist, and
demonstrated to them that learning can happen ef-
fectively even without hands-on equipment. It is also
possible that teachers in 2021 read the prompt differ-
ently than the participants of the survey validation

193



Hull, Uematsu

interviews (conducted prior to Corona) had. Perhaps,

during Corona, many teachers read the prompt and
thought “well, since learning is taking place online,
the bold part of the statement is no longer relevant
and I should respond to the first part about teaching

suffering because of equipment. That is not at all the
case anymore since my students are not using equip-
ment but rather simulations, so I will disagree with
the statement.”

Perceived Agency of Physics Teachers
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Fig. 2: Mean values from the Perceived Agency Survey. The Austria 2020 data (N = 61) comes from a professional develop-
ment event that took place before the Corona pandemic, Feb. 2020. The Austria 2021 data (N = 32) comes from the same
event that was held online the next year. The Japan data (N = 32) was collected from Oct. 2020 — March 2021. Agreement

with a statement is indicated with a “1”, disagreement with a *

-1”, and neutral with a “0”. Note that for all three data sets,

mean values for each item happen to be in the direction associated with “indicates perceived agency” for that item. Longer

bars hence indicate stronger perceived agency.

To gain insight into which, if any, of these specula-
tions might be correct, interview-based case studies
would be extremely helpful. Unfortunately, without
identifiers on the survey responses, we are unable to
follow-up with teachers who changed their minds
from 2020 to 2021 in answering these two items (or
even know how many teachers did change their
minds). Nevertheless, we can look for insight from a
free response item that was added to the survey in
2021, asking teachers how they felt their answers
had changed since the previous year: “How do your
answers compare with those from last year? What is
the reason for the changes from last year, if there are
changes? (In case you did not fill out the survey last
year, try anyway to say something about changes in
your situation from last year).” No teachers specifi-
cally mentioned any particular item; more compel-
lingly, only one of the N = 32 respondents left a
comment consistent with an increased perceived
agency regarding what he or she can do so that
teaching does not suffer despite outdated equipment
(relevant for Q.43): “I have dared to try out new
teaching concepts and... simulations”. Similarly,
only one response was consistent with a decrease in
perceived agency on Q.1, regarding textbook selec-
tion and use: “I stick more closely to the textbook”.
This suggests that the mixed changes from 2020 to
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2021 are, in fact, just statistical noise. This null re-
sult is consistent with case study accounts from the
interviews conducted as well.

The first author conducted one-on-one semi-struc-
tured interviews with two teachers (given the pseu-
donyms “Macha” and “Ramunay”) in the Vienna
area who had participated in the 2021 professional
development event and who, at the end of the sur-
vey, agreed to a follow-up interview by providing
their e-mail addresses. The protocols for these inter-
views were based upon responses that the participant
had given to the Perceived Agency Survey in 2021
that indicated a lack of perceived agency. The inter-
views themselves were semi-structured, in that prior-
ity was given to providing space for the teacher to
describe how Corona had affected teaching practices
and perceived agency, even when that meant diverg-
ing from the protocol.

Regarding Q.1 and Q.6 about textbooks, Macha said
that Corona had not affected how Macha feels about
textbooks: generally, Macha explained, Austrian
textbooks are not particularly helpful and time spent
choosing from bad options is wasted. Similarly, Ma-
cha’s views about Q.43 and Q.15 had not changed.
Macha believed that one can do lots of great experi-
ments without much equipment, and Corona had not
affected that view. This stance was echoed by Ra-
munay. In response to Q.1, Ramunay said that, just
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as was the case before Corona, Ramunay carefully
considers what physics textbook to use in the class-
room, looking first at the photos, and then gathering
opinions from colleagues. This is consistent with
Ramunay’s response to Q.6.

To be clear, we are not claiming that Austrian teach-
ers were altogether unaffected by the changes
brought about by online teaching. Macha, for exam-
ple, when asked explicitly how Corona had changed
teaching practices, explained that, because of Co-
rona, it is no longer possible to improvise as well in
the moment. When teaching in presence, Macha had
been able to bring out experiments from the prepara-
tion room in response to ideas students would voice.
In an online environment, however, Macha felt a re-
duced ability to be able to be as responsive to stu-
dent ideas. Ramunay likewise commented that it is
harder to get to know students in an online environ-
ment and hence harder to create appropriate lessons.
Although older students who are familiar with using
a computer and working independently are less of a
challenge, “if you have a 10-year old in the first
class, it's much more difficult. You don't know them,
they, they are a little bit of shy [sic] sometimes, uh,
they don't know the computer very well, and you
don't know if everything works fine at home, be-
cause they are not, uh, they are not used to work at
home.” Similarly, one of the free responses to the
open item at the end of the 2021 Perceived Agency
Survey was “Distance learning has made it much
more difficult to get a feeling for ... what has not yet
been understood. It is more difficult to offer support
...” One of the three teachers D. Fuchs interviewed
in his BS thesis (“Latte”) confessed to feeling over-
whelmed by the new technology involved with
online learning that teachers were expected to master
and employ. We see these effects, however, as being
better aligning with a conceptual dimension closer to
self-efficacy than perceived agency. Our scarce data
suggests that the “feeling of being in control over
what is taught and of how it is taught” (perceived
agency) in Austrian teachers is surprisingly stable.

3.2.Comparison of Austrian and Japanese
Teacher Perceived Agency

With reference to Figure 2, while no clear trend ex-
ists for Austrian teachers in comparing 2020 and
2021 survey responses (and our qualitative data is
consistent with the idea that there was no significant
change), the perceived agency of Japanese teachers
seems to be notably lower than Austrian counter-
parts on several items. In particular, Q.3 (“If my
physics students do not understand what they are
learning, | will take more time with the material,
even if that means that some planned topics are not
taught in class*) and Q.20 (“Once I choose a physics
textbook for my classroom, | will follow it care-
fully”) demonstrate the most dramatic contrasts be-
tween Austrian and Japanese teachers. Regarding the
Austrian stance on Q.3, Ramunay went so far in the

interview as to say that it “makes no sense” to push
students along if they have not understood an im-
portant point:

The problem is that, do | realize that they don’t un-
derstand it? ... *That’s* the problem. If | *do* real-
ize, then of course | take the time, because that
makes no sense [to keep going without them under-
standing], but the main problem is do | realize if
they have a problem? [emphasis Ramunay’s] ...
sometimes | say “OK, [an item on the national cur-
riculum is] not that important, | will skip it.”

Although there is need for more extensive research
to investigate the extent and causes of these differ-
ences on Q.3 and Q.20, it is plausible that responses
on these two items are especially strongly correlated.
That is, Japanese teachers may hesitate to skip topics
to help students who are struggling (disagreeing with
Q.3) because they feel a need to carefully follow a
textbook (agreeing with Q.20). It is further plausible
that both responses stem from a sense of being con-
fined by a demanding national curriculum and en-
trance exams.

4, Conclusion and Discussion

In this paper, we have presented a small amount of
data to suggest two findings. First of all, the perceived
agency of Austrian teachers is a fairly stable entity
that was affected relatively little by the Corona pan-
demic. Second, Japanese teachers demonstrate nota-
bly less perceived agency than Austrian counterparts,
as indicated by the Perceived Agency Survey. This
second finding was most striking with Q.3 and Q.20,
which concern skipping some planned topics to take
time to help struggling students (Q.3) or adhering
carefully to the planned curricular materials (Q.20).
Taken together, we see that, in comparison to Japa-
nese counterparts, Austrian teachers are more likely
to perceive freedom to deviate in their lessons instead
of rushing through a large amount of content.

This difference in perception parallels actual differ-
ences in the academic systems of the two countries.
Whereas Japanese universities are well-known for
their competitive entrance examinations, this is not
the case in Austria. From our perspective, the national
education standards in Japan (“/& %2R 28 fRE
FaE (R 30 4E457R) |7 2018) are indeed more
constraining than the counterpart in Austria
(“Bundesrecht konsolidiert: Gesamte
Rechtsvorschrift fur Lehrplane — allgemeinbildende
héhere Schulen,” 2021). Table 2 below presents a
comparison of required instruction in high school-
level physics specific to the topic of mechanics. As an
example, both countries require that gravitation be
taught to high school students. However, whereas the
Austrian education standards only list “gravitation”,
the Japanese standards specify that students should be
able to “understand laws of planetary motion based
upon planetary observation data.” Since the latter puts
more constraints on what the teacher should teach in
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the classroom, we have written “understand laws of
planetary motion based upon planetary observation
data” between asterisks. Overall, we find more con-
straining (asterisked) items for Japan than for Austria
in the Table.

Austria (RIS)

*Relativity of rest
and motion*

Japan (MEXT)

Change of motion
from forces, New-
ton’s Law of Mo-

Relationship between mo-
mentum and impulse

tion
*Motion in a plane: velocity
and acceleration of curved
L. motion
Motion in a . ) .
. . Parabolic movement: motion
straight line

horizontally projected and
obliquely projected objects
in relation to linear motion*
Circular mation: centripetal

force
*Understand laws of plane-
tary motion based upon

planetary observation data*

*Conservation of momen-
tum: conduct experiments on

Circular motion

Gravitation

Conservation of

momentum collisions and explosions of
objects*

Balance of a rigid body: ex-

Rotation periments on the balance of

large objects

*Conservation of
angular momen-
tum*

*Simple harmonic motion:
conduct experiments on pen-
dulums*

Tab. 2: Comparison of national curriculum for mechanics
instruction in high school. The asterisks indicate our im-
pression of which topic is more constraining between the
two countries.

5.Limitations and Future Work

In this paper, we have presented the limited data that
we have regarding the perceived agency of in-service
teachers. Due to a small number of responses to our
Perceived Agency Survey, it was necessary to restrict
our analysis to descriptive statistics. Although, as we
mentioned earlier, we would welcome the oppor-
tunity to collect additional survey responses to con-
duct Rasch analysis, we have generally found that
teachers are reluctant to take time out of their busy
schedules—particularly in Japan—to complete our
survey. Furthermore, as it is impossible to acquire ad-
ditional “pre-Corona” data, there is not much we can
do to strengthen our claims about the effect that Co-
rona has had on perceived agency. Nevertheless, the
findings presented here serve to motivate a future
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study that would capitalize upon the pre-Corona data
that we have from pre-service teachers that was dis-
cussed in earlier work (Hull & Uematsu, 2020a). Spe-
cifically, we hypothesize that Austrian teachers
changed little in their perceived agency because the
perceived agency that they had gave them support to
maintain that perceived agency. In other words, we
hypothesize that teachers (and PSTs) who have a
higher degree of perceived agency are more stable in
that perceived agency. We can test this by returning
to collecting data from PSTs in Austria and Japan and
seeing how patterns on the Perceived Agency Survey
compare for the two populations today in comparison
to what we found prior to Corona. We hypothesize
that we will see little change in the Austrian PSTs
(who, on average, had a notably greater perceived
agency) in comparison to Japanese counterparts.

6.Literature

Adams, W. K., Perkins, K. K., Podolefsky, N. S.,
Dubson, M., Finkelstein, N. D., & Wieman, C.
E. (2006). New instrument for measuring
student beliefs about physics and learning
physics: The Colorado Learning Attitudes
about Science Survey. Physical Review
Special Topics - Physics Education Research,
2(010101), 1-14.
https://doi.org/10.1103/PhysRevSTPER.2.010
101

Ball, D. L., & Cohen, D. K. (1996). Reform by the
Book: What Is—or Might Be—the Role of
Curriculum Materials in Teacher Learning and
Instructional Reform? Educational Researcher,
25(9), 6-14.
https://doi.org/10.3102/0013189X025009006

Biesta, G., Priestley, M., & Robinson, S. (2015). The
role of beliefs in teacher agency. Teachers and
Teaching, 21(6), 624-640.
https://doi.org/10.1080/13540602.2015.10443
25

Bundesrecht konsolidiert: Gesamte Rechtsvorschrift
fur Lehrpléne — allgemeinbildende héhere
Schulen. (2021). Retrieved May 23, 2022,
from https://www.ris.bka.gv.at/

Goertzen, R. M. (2010). Investigating and
Accounting for Physics Graduate Students’
Tutorial Classroom Practice. University of
Maryland, College Park.

Hull, M. M., & Uematsu, H. (2020a). A survey to
measure perceived agency of teachers.
International Journal of Physics & Chemistry
Education, 12(3), 53-62.



Perceived Agency of In-Service Physics Teachers in Japan and Austria

Hull, M. M., & Uematsu, H. (2020b). Development
of preservice teachers® sense of agency. In
Research and Innovation in Physics Education:
Two Sides of the Same Coin (pp. 209-223).
Cham: Springer.

Hull, M. M., Vormayr, K., & Uematsu, H. (2019).
Validation of a survey to measure pre-service
teachers’ sense of agency. GIREP.

Lipponen, L., & Kumpulainen, K. (2011). Acting as
accountable authors: Creating interactional
spaces for agency work in teacher education.
Teaching and Teacher Education, 27(5), 812—
819. Retrieved from
https://www.sciencedirect.com/science/article/
pii/S0742051X11000023

Redish, E. F., Saul, J. M., & Steinberg, R. N. (1998).
Student expectations in introductory physics.
American Journal of Physics.
https://doi.org/10.1119/1.18847

Wei, B., & Chen, N. (2019). Agency at work: two
beginning science teachers’ stories in a context
of curriculum reform in China. International
Journal of Science Education.
https://doi.org/10.1080/09500693.2019.16002
05

Wilcox, B. R., & Lewandowski, H. J. (2017).
Developing skills versus reinforcing concepts
in physics labs: Insight from a survey of
students’ beliefs about experimental physics.
Physical Review Physics Education Research,
13(2).
https://doi.org/10.1103/PhysRevPhysEducRes.
13.010108

ESHEFR FEREESE (FR30EFEETR) .
(2018). Retrieved from
https://www.mext.go.jp/con-
tent/1384661 6_1_3.pdf

197


https://www.mext.go.jp/content/1384661_6_1_3.pdf
https://www.mext.go.jp/content/1384661_6_1_3.pdf



