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Abstract. The present study investigated the applicability of an integrated
quality assessment approach to assess English learning website quality. The
study used the Kano Model to identify attractive quality attributes of the content
and user interface functions of an English learning website. The Importance-
Satisfaction Model was used to determine the interface functions that need to be
improved. Findings of the study led to the conclusion that the content and user
interface functions of English learning websites should be specially developed
according to the satisfaction level of the learners and also the degree of
importance perceived by them. On the basis of the key quality attributes
identified by utilizing the integrated quality assessment model developed in this
study, English learning website designers can make important decisions on
specific areas for enhancing the quality of the website and improving the
learning efficiency of the users.

Keywords: English as a foreign language (EFL), English learning, computer-
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1 Introduction

With the advent of the digital age and the proliferation of educational technology,
effective integration of e-learning can be very advantageous in higher education [1].
As the current learning websites are being updated at a torrid pace, educators and
website designers should continuously assess the quality of the latest technology from
different aspects [2]. In particular, technical improvements in the actual learning
content and interface functions can give rise to enhanced learning outcomes.

In the CALL context, many e-learning websites have been developed worldwide,
but little research has been conducted concerning the development of comprehensive
evaluation criteria [3]. To develop students’ necessary English skills in the global
information society with the most convenient and practical means, it is of significance
to further improve the existing Internet-assisted language learning tools. These tools
already possess the practical advantage of being readily available to the students. In
spite of the huge demand for user-friendly language learning websites and materials,
most of them still lack standardized management and consistent quality at the current
time [4]. The vast amount of learning materials in e-learning has also brought about
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the challenge of using suitable learning materials for a particular learning topic,
creating the need for user recommendation within a learning context [5]. What
English learning websites require is constant feedback from the perspective of the
users in context, so that users’ quality of learning can be improved [6].

In the broad field of quality assessment, many methods are available for
investigating requirement characteristics of the users. Of the range of methods
available, one of the widely utilized methods by academic researchers and industries
is the Kano Model. A few examples of domains that the practical research tool has
been applied to include website design [7], web-based learning [8], and product
design optimization [9]. In the EFL context, Sung [10] conducted a cross-national
study that utilized the Kano Model to identify attractive quality attributes of English
language teaching at two universities from two East Asian countries.

Whilst the Kano Model is an established tool for sorting quality attributes into
various categories, the comparatively new Importance-Satisfaction Model (I-S Model)
can be considered a simple yet powerful tool for finding out the excellent attributes
and the fo be improved attributes [11]. Analytical results derived from the I-S Model
allow identification of quality attributes that need to be improved upon. This key
function provides important guidelines for quality decisions. Based on the analyses
and decisions, required actions can then be initiated for quality improvement.

Two of the most important dimensions of an e-learning website are its content
quality [12] and user interface design [13]. Therefore, English learning website
designers committed to providing an effective language learning experience to users
should not only focus on the aesthetics and the sheer amount of learning material that
they can place on a website. Instead, they should also highlight the strengths and
weaknesses of the existing design and the content area for improvement. In view of
these critical aspects, integrating the Kano Model and the I-S Model with the aim of
obtaining more valuable quality information becomes a strategic move.

Taking into account the functional versatility of the Kano Model and the useful
applications of the I-S model, it can be presumed that the integrated approach holds
promise as a fitting tool for assessing website quality in the virtual English learning
environment. For these reasons, the Kano Model and the I-S Model were chosen and
integrated to be applied to this study.

The purpose of this study was to investigate the applicability of an integrated
quality assessment approach to assess English learning website quality via user
feedback information. With the aim of achieving the stated purpose, the following
objectives were formulated to guide the study:

1. To examine students' perceptions regarding English learning through web-based e-
learning;

2. To classify attractive learning content;

3. To determine interface functions that require immediate improvement.

2 Methodology

This section presents the research design and procedures for the study. First, the
participants’ background information will be introduced. Next, the learning content of
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the English learning website and instrumentation used in this study will be illustrated.
Lastly, the procedures of data collection and data analysis will be presented.

2.1 Population and Sample

The target population for this study represented all university freshmen from a
selected university in northern Taiwan during the Spring semester of 2010. Cluster
sampling was employed to randomly select six classes from six different colleges
with varying majors. This method is appropriate for educational research situations
where the population members are grouped in classes. The sample participants for the
investigation included 219 freshmen.

2.2 Weekly Use of the Website

All participating students used the online English website under study weekly for 18
weeks throughout the Spring 2010 semester. The learning content of the website is
divided into five thematic units including daily life, living environment,
transportation, recreation, and holidays and festivals. The units contain anywhere
from seven to 13 lessons for a total of 52 different topics altogether. The intention
behind this design was for students to learn one lesson per week throughout the year.
For this study, students were randomly assigned two lessons per week for a total of 36
lessons.

Students were asked to use all eight interface functions under investigation
including vocabulary, pictures, pronunciation, related phrases, dialogue practice,
slang, idioms, and test to learn the materials. Moreover, in-class quizzes specifically
designed to reinforce consistent use of the eight interface functions were administered
on a weekly basis.

2.3 Instrumentation

A survey instrument was designed to collect data for this study. The items of the
survey developed were in accordance with the actual learning content and interface
functions of the website. The survey contains 39 items and is divided into four parts:
(1) English learning websites, (2) quality attributes of website content, (3) quality
attributes of the interface functions, and (4) importance level and satisfaction level of
the interface functions. There are 18 items in the first part, five items in the second
part, eight items in the third part, and eight items in the fourth part.

In each item on the instrument, there is a five-point Likert-type scale for
participants to choose from. Part 1 of the instrument uses a scale which ranges from 5
(strongly agree) to 1 (strongly disagree). Part 2 and part 3 were structured in reference
to the Kano Model. These parts use a five-point Likert-type scale which ranges from 1
(very satisfied) to 5 (very unsatisfied). Part 2 aims to investigate how students would
feel if a particular thematic unit was either implemented or unimplemented. Part 3
aims to investigate how students would feel if a particular interface function was
either implemented or unimplemented. Each item in part 2 and part 3 requires the
participants to provide a pair of responses. The first in each pair, a functional item,
refers to a situation in which the thematic unit or interface function is implemented.
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The second in the pair, a dysfunctional item, refers to an opposite situation in which
the same attribute is unimplemented.

Part 4 of the questionnaire is structured in reference to the I-S Model. Similar to
parts 2 and 3, this part also uses a five-point Likert-type scale (1, very important to 5,
very unimportant for the degree of importance and 1, very satisfied to 5, very
unsatisfied for the satisfaction level). The questionnaire aims to identify quality
attributes of interface functions that need immediate improvement. Each item in this
part requires the participants to provide a pair of responses as well. The first in each
pair deals with the degree of importance of the quality attribute. The second deals
with the satisfaction level of the quality attribute.

2.4 Data Collection

At the end of the 18-week semester, the researcher distributed the survey
questionnaires to the 219 students from the six classes under study. The researcher
specified that the results derived from the questionnaires were going to be reported for
research purposes only and no individuals were going to be identified. The time
needed to complete the questionnaires was approximately 15 minutes. Proper ways to
complete the questionnaire, especially parts 2, 3, and 4, were carefully explained by
the researcher.

With the intention of obtaining the best results, the students were given sufficient
time to complete the questionnaires. The researcher also encouraged the students to
carefully select their best response. All questionnaires were returned directly to the
researcher for data analysis.

2.5 Data Analysis

Upon return of the survey questionnaires, all data were checked first to detect if they
were usable. Of the 219 questionnaires returned, Two (0.91%) were found to be
incomplete and four (1.83%) contained invalid data that could not be categorized.
Two-hundred and thirteen (97.3%) were complete and useable for data analysis. All
usable data from the questionnaires were then entered and analyzed.

For objective 1, descriptive analyses, including means and standard deviations,
were performed to examine students' perceptions regarding English learning through
web-based e-learning. For Objective 2, thematic units and interface functions were
analyzed using the Kano Model [14]. Using English learning websites as the setting,
thematic units or interface functions can be categorized based on the interplay of the
student’s responses for the thematic unit or interface function when present and when
absent into the five following categories:

— Attractive quality attribute: A thematic unit or interface function that gives
satisfaction if present, but that produces no dissatisfaction if absent.

— One-dimensional quality attribute: A thematic unit or interface function that is
positively and linearly related to student satisfaction — that is, the greater the degree
of implementation of the thematic unit or interface function, the greater the level of
student satisfaction.
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— Must-be quality attribute: A thematic unit or interface function whose absence will
result in student dissatisfaction, but whose presence does not significantly
contribute to student satisfaction.

— Indifferent quality attribute: A thematic unit or interface function whose presence
or absence does not cause any satisfaction or dissatisfaction to students.

— Reverse quality attribute: A thematic unit or interface function whose presence
causes student dissatisfaction, and whose absence results in student satisfaction.

Table 1. Kano Evaluation Table

Attribute
‘ategory | Aitractive| One-dimensional | Must-be Indifferent| Reverse
Implementation

Implemented 1 1 2,3.4 2.3.4 4
5 2,34 1

Lh

Unimplemented 2,34

The thematic units and interface functions were categorized in accordance with the
Kano Evaluation Table (Table 1). A quality attribute falls into two categories if the
difference between the highest rated attribute and the second highest rated attribute is
less than 3%.

For Objective 3, interface functions were analyzed using the I-S Model. Interface
functions in need of immediate improvement were determined using the I-S Model. In
the I-S Model, the horizontal dimension shows the degree of importance of a
particular interface function, and the vertical dimension shows the satisfaction level of
the interface function [11]. The order pair (importance scale and satisfaction scale)
can then be located on the coordinates. The means of the importance scale and the
satisfaction scale can be then used to divide the coordinate into the four following
areas: excellent, to be improved, surplus, and care-free.

3 Findings

The results of data analysis of the study are presented in this section. The main
strengths and weaknesses of the website under study are presented first. This section
also reveals the various quality attributes of thematic units and interface functions
derived from the data analyses. In the Kano Model, thematic units or interface
functions that fell into the attractive category are analyzed first, followed by ones that
fell into the one-dimensional and must-be categories. Indifferent quality attributes are
reported last. In the I-S Model, interface functions that fell into the to be improved
area are analyzed first, followed by ones that fell into the excellent, surplus, and care-
free categories.

3.1 English Learning Website

The following results were derived from descriptive statistics. Students agreed with
the flexibility in time of use of the learning website (M = 4.42, SD = 0.62). The ability
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for repeated practice on learned material provided by the website (M = 4.31, SD =
0.63) was indicated as the second advantage. The convenient easy access to use the
website (M = 4.26, SD = 0.67) was indicated as another positive trait.

From a learning standpoint, the overall content of the website was considered
practical for English learning (M = 3.76, SD = 0.69) to a certain extent. From a
technical standpoint, the general interface design of the website was considered easy
touse (M =3.92, 5D =0.64).

The lowest rated item was that the website’s design can lead to improvement in
speaking skills (M = 2.43, SD = 1.04). Likewise, the students did not agree that the
website’s design can lead to improvement in writing skills (M = 2.49, SD = 0.98). In
contrast, the students agreed that the website’s design can lead to improvement in
listening comprehension (M = 3.51, SD = 0.99) and reading comprehension (M =
3.54, 8D = 0.97).

3.2 Quality Attributes of Website Content in Kano Model

Categorized data of the website content quality attributes identified by the students
are reported in Table 2. Ninety-five (44.60%) students identified Daily Life as an
attractive quality attribute whereas 89 (41.78%) students identified Recreation as an
attractive quality attribute. The other three thematic units were indentified as
indifferent quality attributes.

Table 2. Categorization of Website Content Quality Attributes

Unit/

. One- Attribute
Attribute Attractive

dimensional Category
Daily Life 95 44.60% 25 11.74% 31 14.55% 62 29.11% 0 0.00% Attractive

Living 2 29.11% 22 10.33% 27 12.68% 102 47.89% 0 0.00% Indifferent
Environment

Transportation 43 20.19% 45 21.13% 19 8.92% 106 49.77% 0 0.00% Indifferent
Recreation 89 41.78% 49 23.00% 20 9.39% 55 25.82% 0 0.00% Attractive

Holidays and 5, 55350, 27 1268% 21 9.86% 111 52.11% 0 0.00% Indifferent
Festivals

Must-be Indifferent Reverse

3.3 Quality Attributes of Interface Functions

Categorized data of the website interface function attributes identified by the students
are reported in Table 3. Of the eight interface functions, Related Phrases was found to
be the most attractive quality attribute by 102 (47.89%) students. Pronunciation was
identified as an attractive quality attribute by 75 (35.51%) students. Additionally,
Dialogue Practice was identified as attractive by 84 (39.44%) students and as
indifferent by 78 (36.62%) students.

There was only one interface function, Vocabulary, that 73 (34.27%) the students
identified as a one-dimensional quality attribute. The remaining four interface
functions were indentified as indifferent quality attributes.
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Table 3. Categorization of Interface Function Attributes in Kano Model

Function/ . One- . Attn'-bute
Attribute Attractive dimensional Must-be  Indifferent Reverse Category

Vocabulary 43 20.19% 73 34.27% 46 21.60% 51 23.94% 0 0.00% ,. One_-
dimensional

Pictures 48 22.54% 41 19.25% 17 7.98% 107 50.23% 0 0.00% Indifferent
Pronunciation 75 35.21% 35 16.43% 44 20.66% 59 27.70% 0 0.00% Attractive

gﬁig‘g 102 47.89% 28 13.15% 21 9.86% 62 29.11% 0 0.00% Attractive
Dialogue g4 39 440, 29 13.62% 22 1033% 78 36.62% 0 0.00% Attractive/
Practice Indifferent

Slang 51 2394% 30 14.08% 18 8.45% 114 53.52% 0 0.00% Indifferent
Idioms 36 16.90% 22 10.33% 29 13.62% 125 58.69% 1 0.47% Indifferent
Test 25 11.74% 16 7.51% 39 18.31% 131 61.50% 2 0.94% Indifferent

3.4 Importance Level and Satisfaction Level of the Interface Functions

Categorization results derived from the I-S Model are presented in Figure 1. The
mean degree of importance for the eight interface functions was 3.99. The mean
satisfaction level was 3.45. The mean degree of importance is used as the horizontal
axis. In addition, the mean satisfaction level is used as the vertical axis. The two axes
divide the coordinate into four quadrants.
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Fig. 1. Categorization of Interface Function Attributes in the I-S Model

The results indicate that there are three interface functions located in the to be
improved area. Based on the ranking of importance, they are related phrases,
pronunciation, and dialogue practice. Vocabulary is the only function in the excellent
area. Pictures and slang are in the surplus area. The remaining two functions, idioms
and test, are in the care-free area.
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4 Discussion

Students have positive perceptions toward the flexibility, repeated practice, and
convenient easy access offered by the English learning website. The overall content of
the English learning website was found to be of practical use. Students perceived
daily life as the most attractive thematic area to learn using the website. Since the
students have to deal with academic and technical English in the classroom setting,
they seem to be more inclined to acquire everyday English in their own virtual
learning environment. The general interface design was deemed satisfactory. Still, its
limited usefulness for users to practice output skills of speaking and writing was
pointed out as a major weakness. Designers of English learning websites should focus
on this technical limitation and improve it in order to meet current user needs.

Dialogue Practice received polarized responses. While it was identified as the
second most attractive user interface function, it was also identified as indifferent by
approximately one-third of the students. What’s more, it fell into the to be improved
area with relatively low ratings. Likewise, Related Phrases and Pronunciation were
also identified as attractive functions that fell into the to be improved area. These
three desirable yet underperforming functions can affect users’ development of oral
communication competency. The current limitation of the technology to effectively
help students practice speaking skills calls for the need to improve the interactive
content of the website. Within the past decade, several large-scale language
proficiency tests worldwide started to implement mandatory speaking test tasks to
comprehensively assess four skills [15, 16]. In increasingly more non-English
speaking countries, certain proficiency tests have been imposed on millions of
university students as one of their degree requirements [17, 18]. Considering the
aforesaid issues and the importance of adequate speaking skills to produce accurate
communication, there is an apparent need to tackle the technology’s current inability
to functionally develop speaking skills. After all, as important as vocabulary is in the
acquisition of a foreign language, speaking is as crucial to effective communication.

The Test function was found to be the most indifferent, unimportant, and
unsatisfied function by a great majority of the students. This finding reflects Kartal’s
[19] claim that most language learning websites do not utilize the Internet to its full
potential, and the pedagogical scenarios and learning theories are reduced to just
answering structural exercises such as multiple choice questions, true or false items,
and fill in the blanks. Moreover, the proficiency levels, the learning objectives, and
the target user group are not clearly specified in these websites. The Test function of
the website under study contains only 10 vocabulary matching questions per lesson.
The overly simplistic structure may be seen as a cause of the negative user feedback.
For online tests to reflect the range of language skills the website intends to offer,
they should be designed to measure more than vocabulary acquisition. However, it
has been advocated that Internet-based language tests should employ simplified
interfaces if students are to be tested in their knowledge of the target language as
opposed to being tested on their performance and skills as computer users [20]. To
strike a desirable balance, a variety of tests should be developed to assess different
language skills while retaining user-friendliness.
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Due to the nature of the Kano Model and I-S Model, all data of this study were
limited to Likert-type responses. Subsequent studies should include relevant open-
ended questions to gather additional data. Interviews should also be conducted to
elicit information regarding the preferred improvement that users would like to see.

5 Conclusions

The present study successfully utilized the Kano Model and the I-S Model to assess
quality attributes of an online English learning website. Findings of the study led to
the conclusion that the content and user interface features of English learning
websites should be specially developed according to the satisfaction level of the
learners and also the degree of importance perceived by them. On the basis of the
attractive attributes identified by the students, instructors can make appropriate
changes to the lessons they assign to the students. This will likely increase student
motivation as they would be learning what they consider attractive. Degree of
importance and satisfaction level of the users can also update website designers with
significant information regarding particular interface functions that require immediate
improvements. It is recommended that the integrated approach (Figure 2.) developed
in this study can be used to enhance the quality of the content and specific user
interface functions of English learning websites.

Categorization Identification of Improved
of quality attractive quality student
™ attributes on the [*] attributes learning
Kano Model efficiency
Categorization of . .
relevant quality Recommendations Enhanced English
attributes of website [ based on survey  ff learning website
content and user findings quality
interface functions
Classification of Identification of Recommendations
ol quality attributes fof attributes in the ro based on student
on the [-5 Model be improved area interview findings

Fig. 2. The Model of Enhancing English Learning Website Quality Using Integrated Quality
Assessment

References

1. Ellis, R., Goodyear, P.: Students’ Experiences of e-Learning in Higher Education: The
Ecology of Sustainable Innovation. Routledge, New York (2009)

2. McNaught, C., Lam, P.: Building an Evaluation Culture and Evidence Base for E-Learning
in Three Hong Kong Universities. British Journal of Educational Technology 36(4), 599-
614 (2005)



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Enhancing English Learning Website Content and User Interface Functions 99

Liu, G.Z., Liu, Z.H., Hwang, G.J.: Developing Multi-Dimensional Evaluation Criteria for
English Learning Websites with University Students and Professors. Computers &
Education 56(1), 65-79 (2011)

Kartal, E., Uzun, L.: The Internet, Language Learning, and International Dialogue:
Constructing Online Foreign Language Learning Websites. Turkish Online Journal of
Distance Education 11(2), 90-107 (2010)

Ghauth, K.I., Abdullah, N.A.: Learning Materials Recommendation Using Good Learners’
Ratings and Content-Based Filtering. Educational Technology Research and
Development 56(8), 711-727 (2010)

Reeves, T.C., Hedberg, J.G.: Interactive Learning Systems Evaluation. Educational
Technology Publications, New Jersey (2003)

von Dran, G.M., Zhang, P.Z., Small, R.: Quality Websites: An Application of the Kano
Model to Website Design. In: Proceedings of the Fifth Americas Conference on
Information Systems, Milwaukee, pp. 898-900 (1999)

Lee, W.L, Shih, B.Y., Tu, L.J.: The Application of Kano’s Model for Improving Web-
Based Learning Performance. In: 32nd Annual Frontiers in Education, 1, T3E2-32, Boston
(2002)

Lai, X., Xie, M., Tan, K.C.: Optimizing Product Design through the Kano Model and
QFD. In: Proceedings of the IEEE International Engineering Management Conference,
Singapore, vol. 3, pp. 1085-1089 (2004)

Sung, D.: Attractive Quality Attributes of English Language Teaching at Two East Asian
Universities. The Journal of Asia TEFL 6(4), 131-149 (2009)

Yang, C.C.: Improvement Actions Based on the Customers Satisfaction Survey. Total
Quality Management and Business Excellence 14(8), 919-930 (2003)

Lee, I.: Korean Content Management in e-Higher Education: Here and Hereafter.
Educational Technology Research and Development 54(2), 209-219 (2009)

Nam, C.S., Smith-Jackson, T.L.: Web-Based Learning Environment: A Theory-Based
Design Process for Development and Evaluation. Journal of Information Technology
Education 6, 23-43 (2007)

Kano, N., Nobuhira, S., Takahashi, F., Tsuji, S.: Attractive Quality and Must-Be Quality.
Journal of Japanese Society for Quality Control 14(2), 3948 (1984) (in Japanese)
Stoynoff, S.: Recent Developments in Language Assessment and the Case of Four Large-
Scale Tests of ESOL Ability. Language Teaching 42(1), 1-40 (2009)

Powers, D.E.: The Case for a Comprehensive, Four-Skills Assessment of English-
Language Proficiency. R&D Connections. Educational Testing Service, vol. 14. Princeton
(2010)

Shih, C.M.: The Washback of the General English Proficiency Test on University Policies:
A Taiwan Case Study. Language Assessment Quarterly 7(3), 234-254 (2010)

Zhang, Y., Elder, C.: Measuring the Speaking Proficiency of Advanced EFL Learners in
China: The CET-SET Solution. Language Assessment Quarterly 6(4), 298-314 (2009)
Kartal, E.: The Internet and Autonomous Language Learning: A Typology of Suggested
Aids. The Turkish Online Journal of Educational Technology 4(4), 54-58 (2005)

Garcia Laborda, J., Magal-Royo, T., de Sigueira Rocha, J.M., Alvarez, M.F.: Ergonomics
Factors in English as a Foreign Language Testing: The Case of PLEVALEX. Computers &
Education 54(2), 384-391 (2010)



	Enhancing English Learning Website Content and User Interface Functions Using Integrated Quality Assessment
	Introduction
	Methodology
	Weekly Use of the Website
	Instrumentation
	Data Collection
	Data Analysis

	Findings
	English Learning Website
	Quality Attributes of Website Content in Kano Model
	Quality Attributes of Interface Functions
	Importance Level and Satisfaction Level of the Interface Functions

	Discussion
	Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /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 true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




