DE GRUYTER MOUTON Linguistics Vanguard 2024; aop 8

Ellie Kaiser, Nikole D. Patson and Laura Wagner*

“Science is in everything, whether we realize
it or not”: using the IPA to encourage interest
in the scientific study of language

https://doi.org/10.1515/lingvan-2024-0071
Received April 19, 2024; accepted April 19, 2024; published online August 21, 2024

Abstract: One way to bring greater awareness to the fact that language can be, and often is, studied scientifically
is to show people the scientific tools that linguists use to study it, such as the International Phonetic Alphabet
(IPA). This project investigated how doing a common IPA activity might influence people’s perceptions of
language science and linguists. Adult visitors to a science museum (N = 117) participated in an activity in which
they saw their name transcribed into the IPA and were guided to notice how it differed from the standard spelling,
informed about some basic articulatory phonetics connected to the sounds in their names, and encouraged to
think about the differences between sounds and letters more generally. Participants were then surveyed about
what they had learned and their attitudes about language science. The results showed that most participants
learned at least some of the core content material. More notably, the participants were more likely to believe
that aspects of language such as poetry and dialects could be studied experimentally by scientists than a control
group of adults who had not participated. These results demonstrate that even a brief intervention, if thoughtfully
conducted, can shift attitudes towards the belief that language can be studied scientifically.
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1 Introduction

While linguists and other language scientists have been using the scientific method to study language for many
years, much of the general public views language through a humanities lens, and imagines that language studies
focus exclusively on topics centered on good writing and foreign language teaching. While such topics certainly
are within the scope of linguistics, this perspective neglects a large portion of the field. And there are potential
consequences to this neglect. For example, financially, science fields have higher funding priority nationally
(Gibbons 2019; Handelsman and Smith 2016) and faculty in science-related departments are paid better than those
in humanities departments (Jaschik 2016). Moreover, despite ongoing concerns about declining trust in scientists,
scientists are still frequently relied on by many to provide informed opinions on a variety of complex topics
relevant to society and governmental policies (Kennedy et al. 2022). Language is implicated in a range of
important societal issues, such as how best to educate children who speak nonstandard dialects and how to
integrate non-English-speaking immigrants into our communities. Being perceived as scientists helps those who
study language gain respect and remuneration, as well as a voice in ongoing public debates.

One way to help shift how the public perceives language and linguists is to conduct public engagement that
highlights the scientific approach to studying language. Previous work (Wagner et al. 2022) asked participants to
reflect on a favorite memory concerning language or science. Participants asked to think about language
frequently mentioned foreign languages and how they learned them in school, used them in other countries, or
spoke them with their family members. Their recollections supported the view that people generally take a
humanistic view of language. By contrast, participants asked to think about science frequently mentioned notable
activities that they had done which were fun and interesting, many of them done in informal learning spaces such
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as museums. A suggestion made within that paper was that engaging with the public using activities modeled on
fun science activities could help people start to think about language as something that could be studied
scientifically.

Moreover, there is a body of scholarship that provides guidance about how to structure activities so that they
lead to effective learning in informal science spaces. For example, a report from the National Research Council
(Bell et al. 2009) laid out a set of six core learning goals which they call “strands”; these are listed, as paraphrased
in Wagner and McKee (2023), in Table 1. Although one of the strands does focus on teaching specific content
(Strand 2), the other strands emphasize providing a positive experience (Strand 1), and promoting an under-
standing of what science is, including hypothesis testing (Strand 3), reflecting on science as a way of thinking
(Strand 4), and considering the tools used to generate knowledge (Strand 5). The final strand (Strand 6)
emphasizes the fact that inspiring people to consider career options is part of the purview of informal science
learning environments.

An additional source that has been inspirational for our own activity development is Fenichel and
Schweingruber (2010). They focus on specific ways of conducting activities that facilitate learning, such as
providing surprising new facts that can be juxtaposed with existing knowledge, and creating interactive situa-
tions that get individuals actively involved. We applied these insights about informal science learning to a
language science activity that is commonly done by language scientists who engage with the public: creating name
tags for people in the International Phonetic Alphabet (IPA).

Our group has used this activity for several years and anecdotally, it is popular with both adults and children,
as well as with the students who conduct it. There are many potential ways to engage people with the IPA, and in
Table 2, we lay out the core steps of our own demonstration and how they connect to the best practices from the
informal science literature. We note that our version of the activity does not attempt to equally accomplish all
of the potential informal science goals. However, like all the activities conducted by our group, it incorporates
the critical goal of generating interest, which is necessary for maintaining attention in an informal learning
space and includes multiple points where the participant is invited to interact with the material.

The goal of the current study was to see whether engaging with this IPA name tag activity would encourage
people to think of language as something that can be studied scientifically. If people’s perception of language is
necessarily grounded in a humanities frame, then our activity should not influence their beliefs. However, if
treating a language topic in the way that science topics are commonly treated — in a brief, hands-on activity
that emphasizes science concepts — then this activity may broaden people’s perspectives. Moreover, we not only
asked whether people could learn about the IPA specifically, but we also asked whether a scientific perspective on
language could generalize to a variety of different language topics.

Previous work done in the same venue (Wagner et al. 2022) had asked people to assess how a variety of
different topics could be studied, including traditional science topics (genetics, botany) and a range of language-
related topics including poetry, dialect, and audiology. Three critical rating scales focused on the specifically
scientific nature of each topic: Was there something new to be learned about it? Did scientists study it? And could
you use experiments to investigate it? Not surprisingly the traditional science topics received higher scores on

Table 1: The six strands of science education in informal contexts, based on Bell et al. (2009). The paraphrases used here take the
perspective of the person conducting an activity.

Strand Paraphrase

Strand 1 Generate interest and excitement

Strand 2 Celebrate scientific knowledge

Strand 3 Foster observations, explorations, and questions
Strand 4 Invite people to reflect on science as a process
Strand 5 Collaborate in using the tools of science

Strand 6 Encourage people to think of themselves as science learners and as potential scientists
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Table 2: Layout of the IPA name tag activity and how it accomplishes various informal science goals.

IPA name tag activity step Informal science goal Explanation

Make a name tag with participant’s name transcribed Strand 1: Generate interest  Using participants’ own names make the activity

in the IPA. and excitement. personal, which is appealing. Moreover, the name tag
serves as a souvenir to take home.
Ask participant to compare the English spelling of their Strand 3: Foster Participants are actively invited to make the
name and the IPA transcription. observations, explorations, comparison and their observations guide the
and questions. conversation.
Juxtaposition, interactivity.
Choose one symbol from the name to focus on. Show Strand 5: Collaborate in Illustrate how the IPA is a tool of science and how it

where it sits in the IPA chart and explain the articula- using the tools of science.  represents a physical process leading to a sound.
tory phonetics of the corresponding sound.

Explicitly state our critical take-home message: Letters Juxtaposition. Participants are confronted with the difference

are not sounds. Note how the link between letters and between a tool they use in their everyday life

sounds is simple for the IPA but complex for English. (orthography) and a tool that linguists use (the IPA).

Ask participants to think about who might use the IPA  Strand 4: Invite people to Participants are invited to consider how the IPA is

and why it might be useful. Hints are provided as reflect on science as a used to help linguists do their scientific work.

needed (e.g., “how could you write the sounds of a  process.

language you don’t know?”). Interactivity.

Ask participants to think about the relationship be-  Strand 1: Generate interest  Participants have the chance to talk about spelling

tween letters and sounds in their everyday lives. and excitement. problems, learning new languages, and other matters
Interactivity. of personal interest.

these ratings than all of the language topics, but there was also variability among the language areas, with
audiology receiving the highest science-like ratings and poetry receiving the lowest (dialect was intermediate).
In this study, we used the same questions from that previous work and asked if the IPA name tag activity
encouraged people to consider even topics such as poetry and dialect as those which could be scientifically studied
relative to people who had not participated in the IPA name tag activity.
In brief, our specific research questions were the following:
(1) Does the IPA name tag activity engage participants’ interest and get them excited?
(2) What do participants learn from the IPA name tag activity?
(3) Does the IPA name tag activity change participants’ ideas about who studies language and how it is studied
(i.e., do they see language as an object of scientific study)?

2 Methods
2.1 Participants

Participants were recruited at a local science museum. Three researchers wearing lab coats were positioned
along a busy hallway and asked passing groups of museum visitors to participate in the IPA name tag activity. The
activity was conducted on a cart in the same hallway. One adult member from each group was recruited to be
the research participant and that person alone answered all the survey questions. The remaining members of
the group participated in the activity but were not participants in the study itself.

A total of 117 adults participated (mean age = 39 years old, age range = 18-69 years; 87 female and 30 male).
The majority (n = 92) of our participants identified as White, eight identified as Black, five as Asian, four as
Hispanic/Latino, one as an Indigenous American, and seven as multiracial/multi-ethnic. Moreover, 109 partici-
pants indicated they were monolingual English speakers, and the remaining participants all spoke English well
enough to engage with the activity. Participants were highly educated overall: 38 had post-college degrees, 50 had
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college or related degrees, 24 had a high school diploma, and the remaining five either did not have a high school
diploma or chose not to answer the question. However, most participants were not experts in language science.
Only 25 had ever taken a linguistics class (although 101 had taken a foreign language class).

One potential concern with recruiting in a science museum is that participants will be a nonrandom sample
of people particularly interested in science. This concern is unlikely to be the case with the current sample,
because recruitment was conducted while the museum was hosting an exhibit on Marvel superheroes that drew a
broad audience to the museum. Indeed, many participants in this study explicitly commented that they were
going to the superhero exhibit and others were wearing superhero costumes or T-shirts suggesting that they were
going there.

2.2 Procedure

Before beginning the IPA name tag activity, research participants gave their consent and answered basic
demographic questions on an iPad. In addition, half the participants also completed the Language Fascination
scale at this time (see below). The participant, along with his or her other group members, were then engaged with
the IPA name tag activity. A single researcher (the first author) conducted the activity to keep it as consistent as
possible. She followed the steps laid out in Table 1, although the order of the steps was occasionally modified in
response to a participant’s question or comment. A second researcher observed the interactions for fidelity and
found that each step from Table 1 was completed between 93.2 and 100 % of the time. This researcher also
observed the participants and recorded their behavior during the activity.

Following the IPA name tag activity, the participant completed a survey on an iPad about the experience. The
first part of the survey consisted of four open-ended questions: What did you learn from this activity? What
did you learn about language and/or about how language works? What did you learn about science and/or about
how science works? What did you learn about how language is studied by language scientists? The second part of
the survey (for those who had not already completed it) was the Language Fascination scale. This eight-item
measure was developed in Wagner et al. (2022) and asks about participants’ interest in language and commu-
nication. The third part of the survey was also drawn from Wagner et al. (2022) and asked participants to assess
each of three topics within language science (poetry, dialect, and audiology) for its potential scientific qualities
(each quality was rated on a four-point scale): participants rated their agreement with the statement, “There is
something new to discover about [this topic]”; they indicated their agreement that different kinds of people — a
scientist, a practitioner, a linguist, or an amateur — could study each topic; they indicated their agreement that
discoveries about the topic could be made in various ways — through observation, conversations, asking an
expert, or in a lab experiment. The final part of the survey asked participants to rate (on a four-point scale)
whether the IPA name tag activity had changed their level of interest in language, their level of interest in science,
their ideas about how language could be studied, and their ideas about who studies language. Participants were
also asked to explain each of these ratings. Altogether, the session took about 15 min per group, with about 5 min
being spent on the demonstration itself.

2.3 Coding

Open-ended responses in the survey were coded through an iterative, emergent process (Williams 2008). Once the
core themes had been identified, all responses were coded by the first author for the embodiment of the themes.
The second author coded 20 % of each of the codes to ensure reliability. In the few cases where there were
discrepancies, they were resolved by the third author.
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3 Results

3.1 RQ1: Does the IPA name tag activity engage participants’ interest and get them
excited?

We first considered whether this activity had met the primary goal of getting people interested and excited in the
topic. During the activity itself, virtually all participants (97 %) showed some measure of enjoyment, including
smiling and laughing. However, only 32 % of participants asked questions during the activity and only 39 % of
participants made a connection to their everyday experiences (the final step in the activity). Thus, the overall level
of engagement was only moderate while the activity was being carried out.

In our most direct survey measure of interest, participants indicated that the activity had increased
their interest in both language (M = 2.9 out of 4) and science (M = 2.7 out of 4). Both of these scores are significantly
above the mid-point of the scale (language increase t(116) = 11.3, p < 0.001; science increase t(116) = 7.97, p < 0.001).
These ratings may be artificially high due to the overall positive atmosphere of the museum. However, they
are backed up by qualitative explanations provided by participants, saying they were “interested to learn more
about how pronunciation works” and “science is always going to be fascinating but stuff like this, when you
are able to open your mind, makes it freshly fascinating.” Indeed, 57 participants (49 %) provided comments
indicating they thought they had learned something of value in the activity, 45 (38 %) explained how their interest
in language had increased and 44 (38 %) mentioned ways that their interest in science had increased. Overall,
therefore, the IPA name tag activity does engage people to a reasonable degree and participants generally report
that it increases their interest in language and science.

3.2 RQ2: What do participants learn from the IPA name tag activity?

Our second research question was coded in an exclusively qualitative way based on participants’ open-ended
responses. We identified six key themes relating to the content of the activity. These themes are shown in Table 3,
along with example responses that embody each theme and the number of participants who had responses
embodying each theme.

As can be seen in Table 3, participants identified many of the key components of the activity, but few
participants were able to fully articulate our core message that required them to combine those components.
However, while only nine participants effectively aced the test, an additional 59 participants did mention both
sounds and symbols, they just did not combine them in quite the way we wanted: for example, “It's a new way to
write, and you can break down sounds.” Thus, although a thorough understanding about the relationship
between sound systems and their symbolic representations was rarely achieved in this short activity, many
participants had learned relevant and important information about that relationship.

Table 3: The different things that participants learned about from the activity. The third column shows the number of participants (out of
117) who had responses embodying that theme. Note that individual participants could get credit for more than one theme.

Response theme Example n
Sounds: participant mentions sounds, pronunciation, phonetics, etc. “Paying attention to where sounds happened in 91
the mouth”

Writing: participant mentions writing, letters, alphabets, spelling, etc. “A new way to write” 75
The IPA: participant explicitly mentions the IPA “My name in International Phonetic Alphabet” 42
Critical message: participant explicitly notes that sounds are not letters “Sounds are different than spelling” 9
International: participant mentions that the IPA is international, cross-language, ~ “Can be used internationally” 38
“universal,” etc.

Related fact: participant mentions a relevant fact that they learned distinct from the “The periods represent syllables” 17

previous categories
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3.3 RQ3: Does the IPA name tag activity change participants’ ideas about who studies
language and how it is studied?

Finally, we asked whether engaging with the IPA name tag activity would increase participants’ perception
that language can be studied scientifically. Our primary measure for this research question was participants’
endorsements on three science-oriented statements for three language topics (poetry, dialect, and audiology):
there is something new to be discovered about this topic; scientists study it; one can learn about it through
experimental lab studies. We do not have a within-subject change measure for these ratings (we did not
administer the questions before and after the activity), but in Wagner et al. (2022) we did use the same task with an
equivalent group of 540 adults (visitors to the same museum) who had not seen the IPA name tag activity (or any
other language activity from our group). We treated these equivalent adults as representing the baseline for these
items allowing us to make principled comparisons.

To verify that our baseline participants were similar to our current participants, we first compared the two
groups on their Language Fascination scores. We found that the current participants had an equivalent interest in
language (M = 2.86) to the baseline group (M = 2.93), t(610) = 1.44, p = 0.15. (Note that there was no difference in
Language Fascination scores for current participants who took the scale before or after the activity, p = 0.43.)
However, we did find a difference between participants who had just completed the IPA name tag activity and
the baseline group for their science-oriented ratings of language topics. As can be seen in Figure 1, the
science-oriented endorsements are higher for all questions for all three language topics for the IPA adults (white
bars) compared to the baseline adults (gray bars). Moreover, those differences are significant for all questions

m Baseline [IPA Participants

’ I

Something Scientists Do Experimental Something Scientists Do Experimental Something Scientists Do Experimental
New it Methods New it Methods New it Methods

Endorsement Rating
o

Poetry Dialect Audiology

-2

Figure 1: Mean endorsement ratings for three science-oriented statements for three language science topic areas. All differences are
significant except for the endorsement of experimental methods for audiology. Poetry comparisons: Something new, (661) = 2.69,

p =0.008; scientists do it, t(661) = 11.88, p < 0.001; experimental methods, (661) = 4.36, p < 0.001. Dialect comparisons: Something new,
t(661) = 4.05, p < 0.001; scientists do it, ¢{(661) = 4.6, p < 0.001; experimental methods, #(661) = 11.55, p < 0.001. Audiology comparisons:
Something new, #(661) = 2.5, p = 0.013; scientists do it, {(661) = 2.69, p = 0.0073; experimental methods, t(661) = 1.28, p = 0.199.



DE GRUYTER MOUTON Science is in everything =—— 7

except for one audiology question (using experimental methods). We note that the audiology topic area had
generated the highest levels of science-oriented endorsements in the baseline and participants in the current
study had less room to improve upon them.

The qualitative results of the survey reinforce these findings. One participant stated: “It [the demonstration]
reminded me how much Ilove this stuff ... as a teacher, scholar, general nerd. I've always held that language is a
living and evolving thing, and I hadn’t really thought of poetry or lyrics as being studied by scientists as opposed
to lit folks, so now I'm super curious about that field.” Other participants (n = 18) explicitly stated that they
learned “that linguists are scientists.” Another participant said: “I guess it opens my mind to the types of
scientists out there. I have heard of linguistics but never thought about what they do or how they study language.”
Other participants mentioned that they previously thought that linguists “just interpreted and translated.”
Therefore, these results indicate that whether participants had no idea what linguists did, or thought their work
was simply related to translation and interpreting, a short linguistics demonstration has the power to open their
minds to the scientific study of language.

4 General discussion

This study asked if we could interest the public with a language science activity (RQ1), teach them about language
(RQ2) and broaden their perception of language to include thinking about it as something to be studied scien-
tifically (RQ3). The results from our investigation with an IPA name tag activity suggest that all three of these
goals were accomplished. For language scientists who are interested in public engagement, it is encouraging to
see the effects that a short and relatively simple demonstration can have. Most participants expressed positive
feelings about the demonstration, and the majority were able to identify at least one characteristic of the IPA.
Importantly, we also found evidence that the demonstration increased endorsement of statements linking
multiple areas of language study to the scientific method.

These encouraging results surely point to the power of informal linguistics education, but we want to
highlight the fact that our activity was structured around best practices identified by specialists in informal
science learning. Simply writing someone’s name in the IPA likely would not have the same effect as our activity,
which consciously aimed to incorporate multiple strands of science learning and emphasized interest and
interaction. Experts in a content area, including language science, should be respectful of the expertise that exists
in the informal educational domain: knowing what the IPA is does not mean that one knows the best way to
inspire novices to want to learn more about it. But as this activity demonstrates, language science can instantiate
informal science principles very effectively.

Finally, we note that one necessary side effect of encouraging participants to think about language as
something that scientists can study is that we are implicitly encouraging them to think of the people engaging with
them as the face of that science. We note that in response to the question about whether this activity had changed
their idea about who studies language, one participant responded: “Not old men.” Presumably engaging in a
research study being conducted by three young women in lab coats was notable. While we must consider this
particular response anecdotal, it is consistent with related work about what people learn from engagement
experiences (cf. Righter et al. 2024). More generally, it highlights an important fact: representation matters.
Whether we are representing language as something that scientists study or representing the diversity of humans
that study language, we are showing the public what we think language science is.

Acknowledgments: The authors would like to thank Jay Whitney, Katriese Deleon, and Audrey Galehouse for
their assistance collecting data and to the staff and visitors of the Columbus Center of Science and Industry where
these data were collected. The authors would also like to thank Sue Allen, Cecile McKee, and Colin Phillips for their
helpful suggestions. This work was funded by NSF BCS Award #1823381.



8 —— Kaiseretal. DE GRUYTER MOUTON

References

Bell, Philip, Bruce Lewenstein, Andrew E. Shouse & Michael A. Feder (eds.). 2009. Learning science in informal environments: People, places, and
pursuits. Washington, DC: National Academies Press.

Fenichel, Marilyn & Heidi A. Schweingruber. 2010. Surrounded by science: Learning science in informal environments. Washington, DC: National
Academies Press.

Gibbons, Michael T. 2019. Higher education R&D funding from all sources increased for the third straight year in FY 2018 (InfoBriefs NSF 20-302). US
National Science Foundation. https://www.nsf.gov/statistics/2020/nsf20302/ (accessed 13 November 2019).

Handelsman, Jo & Megan Smith. 2016. STEM for all. White House: President Barack Obama. https://obamawhitehouse.archives.gov/blog/2016/
02/11/stem-all#:~:text=From%20early%20in%20his%20Administration,and%20for%20the%20Nation’s%20future (accessed 11
February 2016).

Jaschik, Scott. 2016. What you teach is what you earn. Inside Higher Ed. https://www.insidehighered.com/news/2016/03/28/study-finds-
continued-large-gaps-faculty-salaries-based-discipline (accessed 27 March 2016).

Kennedy, Brian, Alec Tyson & Cary Funk. 2022. Americans’ trust in scientists, other groups declines. Pew Research Center. https://www.
pewresearch.org/science/2022/02/15/americans-trust-in-scientists-other-groups-declines/ (accessed 15 February 2022).

Righter, Lillianna, Hallie Garrison & Elika Bergelson. 2024. Language science outreach through schools and social media: Critical
considerations. Linguistics Vanguard [this issue].

Wagner, Laura & Cecile McKee. 2023. How to talk language science with everybody. Cambridge: Cambridge University Press.

Wagner, Laura, Nikole D. Patson & Sumurye Awani. 2022. What does the public think about language science? Language 98(4). e224-e249.

Williams, J. Patrick. 2008. Emergent themes. In The Sage encyclopedia of qualitative research methods, vol. 1, 248-249. Los Angeles: Sage.


https://www.nsf.gov/statistics/2020/nsf20302/
https://obamawhitehouse.archives.gov/blog/
https://www.insidehighered.com/news/2016/03/28/study-finds-continued-large-gaps-faculty-salaries-based-discipline
https://www.insidehighered.com/news/2016/03/28/study-finds-continued-large-gaps-faculty-salaries-based-discipline
https://www.pewresearch.org/science/2022/02/15/americans-trust-in-scientists-other-groups-declines/
https://www.pewresearch.org/science/2022/02/15/americans-trust-in-scientists-other-groups-declines/

	&#x201c;Science is in everything, whether we realize it or not&#x201d;: using the IPA to encourage interest in the scientif ...
	1 Introduction
	2 Methods
	2.1 Participants
	2.2 Procedure
	2.3 Coding

	3 Results
	3.1 RQ1: Does the IPA name tag activity engage participants&#x2019; interest and get them excited?
	3.2 RQ2: What do participants learn from the IPA name tag activity?
	3.3 RQ3: Does the IPA name tag activity change participants&#x2019; ideas about who studies language and how it is studied?

	4 General discussion
	Acknowledgments
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 35
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1000
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.10000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /DEU <>
    /ENU ()
    /ENN ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (ISO Coated v2 \(ECI\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B0048006F006800650020004100750066006C00F600730075006E0067005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.503940
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


