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 1              ABSTRACT  

Design and planning are integral for sustainable development goals, including but not limited to: 
environmental protection, economic opportunities, and social justice (Khan et al., 2013; Wheeler, 
2004). The application of key educational tools for achieving sustainable development and 
integrating theory with practices has produced a new paradigm in education called Education for 
Sustainable Development (ESD). This study focuses on the undergraduate course Foundations of 
Sustainable Systems, where students created postcards with images and text expressing their 
understanding and position on sustainability in a distilled and compact format. This study identifies 
what themes of sustainability students believe are essential and considers how the results have 
changed in different years.  
  
The analysis uses a sequential explanatory mixed-method approach to identify themes and 
changes in student views. The research findings show that this open-ended teaching strategy can 
instill motivation and a positive attitude towards understanding sustainability in students. 
Understanding and identifying students’ thinking is critical in moving forward with a comprehensive 
vision to achieve a successful sustainability focus. In addition, identifying students’ learning will 
allow design and planning programs to improve their curricula and help educators advance the 
awareness to fully and explicitly integrate sustainability into their education offerings. 
  

1.1 Keywords  
Education for sustainable development (ESD), Landscape architecture education, Thematic 
content analysis 
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2 INTRODUCTION  
 

Education is a vital strategy for achieving sustainable development (Bokova, 2015; Seelos & Mair, 
2004; Vucetich & Nelson, 2010; Yli-Panula et al., 2020) due to the role in providing the knowledge 
necessary for society to adopt more sustainable practices. The United Nations Decade of Education for 
Sustainable Development stresses incorporating the theory and practices of sustainable development into 
education (Buckler & Creech, 2014). The integrating theory and practices movement caused the advance 
of a new paradigm in the education field, the Education for Sustainable Development (ESD) (Barlett & 
Chase, 2004; Blewitt, 2014; Kishita et al., 2018). ESD includes the characteristics of sustainability which 
consist of three dimensions: economic, social, and environmental (Lozano, 2008), allowing students to 
understand the importance of global, social, and human changes (Komiyama & Takeuchi, 2006). 

Due to societal, economic, and environmental considerations, ESD became recognized as 
necessary for all levels of the educational system, including higher education (Bedawy, 2014). ESD aims 
to nurture future generations, encourage them to make informed decisions, and resolve complex 
problems(Chen & Liu, 2020), while also motivating them to gain knowledge, values, and theories related to 
sustainable development (UNESCO, 2019). These goals indicate a connection between ESD and the 
design and planning field. For instance, given the long-term environmental and social impacts of planners' 
and designers' decisions (Bolan, 1969; Sandercock, 1997; Wheeler, 2004), design and planning education 
is integral for sustainable development goals, including, but not limited to: environmental protection, 
economic opportunities, and social justice (Khan et al., 2013; Wheeler, 2004). Among design and planning 
disciplines, landscape architecture (LA) has experienced a crisis of theory and practice during its 
development. These trials and errors have influenced future landscape architects who "need to 
continuously ask and respond to the complexities of the natural and built environments” (Ozdil, 2021). 
These aspects strongly call for the advance of ESD in the LA field to provide insights and directions to LA 
education and practice.  

This study aimed to identify the students' thoughts regarding sustainability to improve LA courses 
with the hope of influencing their philosophies and attitudes towards sustainability (Leeming et al., 1997; 
Mangas et al., 1997). Understanding students' thinking is critical to moving forward with a comprehensive 
vision and successful curriculum with ESD since there are many positive outcomes (Cotterell et al., 2019; 
Ferreira & Tilbury, 2012; Howlett et al., 2016; Rogers, 2001). Therefore, the study tried to analyze students' 
reflections about sustainability using an assignment in an LA course (Cotterell et al., 2019). 
  
2.1 Conceptual Framework 

Epistemology is an area of philosophy related to the nature and justification of human knowledge 
(Hofer & Pintrich, 1997). Epistemological beliefs allow researchers to play an essential role in the concept 
of teaching and learning (Schauss & Sprenger, 2019). As the current research explores students' thinking 
and beliefs about sustainability and how these ideas frequently appear, this approach can be a suitable 
theoretical approach for postcard content analysis research. Above all, this conceptual framework can 
gather subjective evidence based on individual studies and allow researchers to understand what they 
know from firsthand information (Creswell & Poth, 2016). For example, students taking a sustainability class 
might interpret sustainability based on their experiences, knowledge, or cultural backgrounds. 
  
2.2 The Analysis of Visual Content 

In this study, postcards from students show the construction and representation of essential images 
on sustainability. Visual content analysis is indispensable for the postcards, including images and text. For 
instance, Garrod (2009) assessed photos and postcards by focusing on comparing visual materials and 
identification of image composition. Many qualitative researchers have been interested in analyzing the 
visual content using photographs (S. E. Bell, 2002; Garrod, 2008, 2009; Hao et al., 2016; Kerkhoven et al., 
2016; Rose, 2016; Sleipness, 2014). Hao et al. (2016) suggest interpreting the photos as a research 
method. Travel brochures or guidebooks are also used as a visual content study in the travel and planning 
field (Bhattacharyya, 1997; Edelheim, 2007; Hunter, 2008; Jenkins, 2003). Most travel brochure studies 
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focused on images rather than the writing of materials for analyzing brochures, but some researchers 
integrated images and text as a whole content (Ramachandran, 2005; Sleipness, 2014). According to Bell 
(2011), visual content variables consist of dimensions, such as size, color, or positions, and should be 
representative for analysis. Thus, the visual analyzing process needs to make clear definitions and criteria.  

Another approach to visual content is to analyze the frequency of particular elements, such as the 
arrangement of images and embedded messages. This approach focused on identifying the frequency of 
elements, the arrangement of images and text, as well as the color used to identify the relationship between 
variables (Jenkins, 2003). Since visual or image analysis describes the appearance of specific themes, and 
often exceeds the text content or words spoken (Berger et al., 1972; Sleipness, 2014), researchers need a 
more profound insight when dealing with the images' latent content. 
  
 3 RESEARCH OBJECTIVES  
 

This research seeks to understand and interpret important ideas embedded in students’ postcards. 
Due to the similarities between the postcards and travel brochures, both having descriptions and 
photographic images, this research followed literature analyzing travel brochures. This study interpreted 
texts and images of 90 postcards. The analysis procedure was to interpret images first, and then interpret 
texts or descriptions to identify overall students’ thinking. The goals of the study are to identify students’ 
ideas about sustainability through their postcards and to explore the principal student beliefs and attitudes 
regarding sustainability in 2016 and 2020 through their postcards, then to categorize and compare the 
themes of these postcards, and to find the congruity and differences.  
This study addresses the following research questions: 
RQ1. What ideas are reflected in the students’ postcards?  
RQ2. What are the dominant attributes of students’ perceptions regarding sustainability, as presented 
through 2016 and 2020 postcards?  
RQ3. Is there congruity between 2016 and 2020 postcards concerning the frequencies of attributes?  
 
4 METHODS  
 

This research used a sequential explanatory mixed-method design (Creswell et al., 2003) to 
examine what undergraduate students captured as a vital idea in sustainability by analyzing the students’ 
postcard submissions for their midterm assignments in the LA course.  

Using thematic qualitative analysis (Stemler, 2000), the study explores students' ideas and 
attitudes on significant aspects of sustainability. The current study also deductively generated constructs 
from literature and refined these based on the image and texts of the postcards. Lastly, the study quantified 
the frequencies of identified prominent themes and constructs to examine how their priorities change and 
differ between the 2016 and 2020 data sets. 
  
4.1 Overview of Process 

The explanatory designs in most research papers show that researchers collect qualitative data, 
analyze the qualitative data, and then build on the qualitative data for the quantitative analysis (Harrison, 
2013). The current research process involves a two-phase explanatory design (Greene et al., 1989). The 
results of the first method (qualitative) influences the second method (quantitative). In other words, the 
study collected the data simultaneously but analyzed it sequentially.  

Initially, the current study conducted a literature review regarding sustainability education and the 
thematic analysis research method approach. Secondly, this study selected 90 postcards. The Data 
samples consist of assignment submissions from a project in the Foundations of Sustainable System 
course in the LAEP department (LAEP 2039), instructed by Professor Carlos Licon. The LAEP 2039 course 
aims to help students understand a comprehensive sustainability vision while also explaining concepts of 
system approaches regarding issues and dimension of sustainability (Licon & Anderson, 2019). Thirdly, 
this study analyzed and coded 90 samples using the NVivo program, a software for performing coding 
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analysis for qualitative research, and a thematic analysis approach for identifying and determining 
individuals’ understanding of subjects (Stemler, 2000). During the coding process, this study used a six-
phase process for thematic analysis (Braun & Clarke, 2006; Vaismoradi et al., 2013) to classify codes into 
themes and patterns and interpret the meaning of the product. Lastly, this research used a Chi-Square 
analysis to examine the relative frequencies with which the qualitatively derived categories occurred. 
 
4.2            Research Samples 
 The sample consists of 90 postcards (50 postcards from 2016 and 40 postcards from 2020 Fall 
semester submissions) completed as a midterm assignment for credit within an LA course. To conduct the 
card-making mission, the instructor asked students what sustainability is, how we communicate this idea, 
what embedded lessons we are delivering via implementing our concept and how we can better understand 
it, etc. (Figure 1). This task aimed to understand students’ attitudes and beliefs about sustainability, make 
the students think about or pursue activities using ideas from the lesson, construct a sustainable 
development practice, and send a message for future generations. After studying a broad range of ideas 
on sustainability, students can select a place, design, or theme, such as create, preserve, recover, remake, 
remove, produce, measure, protect, enjoy, promote, build, deliver, represent, or change, among others. 
The answers should represent students’ ideas about sustainability and communicate these ideas effectively 
to others. Also, the ideas should be included in a four-and-a-quarter inch by six-inch postcard (4¼” by 6”). 
The submitted postcards consist of various shapes, materials, and contents (Figure 2). For instance, some 
formed a diagram, sketch, or map, while others also used paper money, leaves, or grains of corn for 
popcorn. In this paper, I argue that identifying and interpreting the cards' contents is necessary because 
these might reveal students’ unconscious or conscious thoughts regarding sustainability.   

 

 
 
 4.3 Qualitative approach: Thematic analysis 

Researchers required students to express their thinking by making graphic content with one-
hundred-word statements representing their ideas about sustainability. This qualitative approach followed 
deductive and inductive approaches from thematic content analysis (Braun & Clarke, 2006; Maschi et al., 
2019; Vaismoradi et al., 2013; Walters, 2016).  

First, to analyze the latent meanings of images and text contents in postcards, we used thematic 
analysis to identify patterns or themes within qualitative data (Braun & Clarke, 2006). Its low reliance on a 
specific theoretical lens enables researchers to identify and analyze patterns and meanings using flexible 
approaches in their research (Braun & Clarke, 2006; Nowell et al., 2017). The current study used NVivo to 
code participant’s language (Miles & Huberman, 1994) and adopted a combination of inductive and 
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deductive thematic analysis. According to Braun & Clarke (2006, 2012), a six-phase approach to thematic 
analysis is an effective way to gain more profound insights into data, make the coding process quicker and 
easier, and develop themes confidently (see Figure 4). Thus, we followed six phases by coding postcards’ 
image and text context to conduct a deductive thematic analysis. This analysis has ‘top and bottom’ and 
‘back and forth’ features (Walters, 2016). 

 
 

Specifically, in phases one and two (Initialization), we reviewed visual and textual data of postcard 
submissions to familiarize ourselves with the data, considered the meanings within the data, and tried to 
find potential codes for developing themes. After reading and scrutinizing the data set to understand 
essential ideas and highlighted meanings, we developed an initial coding scheme. In phases three to four 
(Construction and Rectification), we read students’ descriptions several times and reduced the codes to 
categorize initial subthemes by describing students’ ideas. This study identified 32 subthemes based on 
the meaning units as an inductive approach in this stage. Initial subthemes were organized by clustering 
similar codes. Then, we adopted seven existing sustainability themes and abstracted students’ ideas and 
subthemes to define and name themes in phases five and six (Finalization). As a result, the main themes 
are named environmental, economic, social, socio-economic, socio-environmental, environmental-
economic, and integrative. Finalized themes are related to research questions (Braun & Clarke, 2012) and 
sustainable development indicators (Spangenberg & Bonniot, 1998; Turcu, 2013; ul Haq & Boz, 2020). This 
study changed descriptions and classified codes into themes and patterns and tried to represent students' 
ideas in the products during the coding process. Notably, the coding process was conducted thoroughly 
and comprehensively by a member checking that someone on the team double-checked the coding process 
to validate this work.  
 
4.4            Quantitative approach: Frequency and Chi-square test of independence 

This study evaluated the joint frequency of themes and years using the Chi-square test of 
independence by comparing observed frequencies and expected frequencies (McHugh, 2013). In this case, 
we applied the Chi-square test to whether the joint frequencies of the respective themes occur with 
likelihoods greater than chance. The current study also conducted Z-tests of proportion to determine 
whether the 2016 group and 2020 group were different from each other. Specifically, this research asked 
about the predominant attitudes of students’ depictions regarding sustainability. We hypothesized that the 
probability of themes or depictions about sustainability presented that students’ priority is changing. 
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5                 RESULTS  
  
5.1            Qualitative Results 

The research followed inductive and deductive coding and used 32 sustainability indexes from 
related studies as an initial coding guideline (Spangenberg & Bonniot, 1998; Turcu, 2013; ul Haq & Boz, 
2020).  As a result, researchers analyzed 290 codes for the 2016 year (N=51) and 244 codes for the 2020 
year (N=39). The thematic analysis found that for students in 2016, sustainability was more likely to 
emphasize human interaction with nature while students in 2020 highlighted environmental resources and 
an existential mindset that reflects values and what makes life worth living (Prinds et al., 2014). Students' 
concentrated ideas regarding sustainability found the following: 

[Sustainability] is ‘human interaction with the environment; a preservation; a balancing 
act; how we humans interact with the environment and how we live our day to day 
lives; conscious and conservative use of resources; replenishing the resources an 
important part of living on this earth, etc.’ [2016] 

 [Sustainability] is ‘a mindset that requires action at every turn; hope to restore and 
preserve than overshoot the resources; creating a balance between the input and 
output in our lives and nature; the act of using natural resources without the worry; the 
ability to remake and renew; avoidance of the depletion of natural resources to 
maintain an ecological balance, etc.’ [2020] 

Additionally, most of the students’ postcards described the important aspects of sustainability, 
focusing on environmental and integrative themes more than other themes, such as social, economic, and 
socio-economic. The following are identified students’ descriptions and reflections regarding sustainability. 
The descriptions show that many students tended to be aware of the urgency of waste issues in the ocean 
and land. Students also highlighted a comprehensive approach with philosophical thinking for achieving 
sustainability. While considering the complexity of sustainability, students emphasized various themes in 
sustainability; however, the majority focused on environmental and integrative themes. 

[Environmental (Resources natural)] ‘a lot of plastic, trash, waste, and recycling; we 
should widespread composting, and only use durable, recyclable materials; a lot of 
plastic in the ocean shows how unsustainable our current methods of packaging and 
disposal; as a nation, we need to be more aware of our resource usage and how 
much we waste daily; living in America we often don't realize that there is a limit on 
the amount of resources in the world, etc.’  

[Integrative (Mix)] ‘are there a variety of solutions that incorporate all these aspects in 
varying ways; sustainability can be defined that society, economy, and the 
environment are all equally satisfied; a closed-loop system looks to strengthen 
sustainable concepts by removing the waste from a system; do you feel confident that 
the planet is on a course that leaves it in an acceptable condition for future 
generations once you are gone; if you want to anything to change in this world; you 
need to represent sustainability means, etc.’ 

5.2            Qualitative Results 
5.2.1        Frequency of Themes 

Qualitatively identified themes were coded as categorical variables and subject to a frequency 
analysis using NVivo and Excel. Students' sustainability themes in 2016 and 2020 showed that the 
environmental theme was used most frequently in 2016 (22.76%) and 2020 (36.07%). Also, the mix/all 
topics in integrative themes followed the second highest frequency in both 2016 (21.03%) and 2020 
(22.95%) (See Table 1).  
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Table 1. The themes generated by students’ descriptions and theme frequencies  
Themes and Subthemes Years   
  2016yr 2020yr 
Environmental     

Resources (natural) 66 (22.76%) 88 (36.07%) 
Housing & Built environment (Man-made) 8 (2.76%) 2 (0.82%) 
Service & facilities (infrastructure) 4 (1.38%) 3 (1.23%) 
Eco-efficiency 0 3 (1.23%) 
Global impact 10 (3.45%) 8 (3.28%) 

Economic     
Business activity 22 (7.59%) 9 (3.69%) 
Labor productivity 1 (0.34%) 0 
Land 0 3 (1.23%) 
Technical and economic efficiency 9 (3.10%) 3 (1.23%) 
Solvability 9 (3.10%) 1 (0.41%) 
Consumption 15 (5.17%) 13 (5.33%) 

Social      
Sense of community 2 (0.69%) 0 
Crime and safety 0 1 (0.41%) 
Equity 0 3 (1.23%) 
Education  4 (1.38%) 6 (2.46%) 
Social involvement 20 (6.90%) 11 (4.51%) 
Policy 0 1 (0.41%) 
Conscious 12 (4.14%) 13 (5.33%) 

Socio-environmental     
Conservation policies 0 1 (0.41%) 
Environmental justice 3 (1.03%) 0 
Global stewardship 16 (5.52%) 8 (3.28%) 
Risk-Intensity 4 (1.38%) 2 (0.82%) 
Threat to Health 2 (0.69%) 1 (0.41%) 
Transport Intensity 1 (0.34%) 0 

Socio-economic     
Business ethics 2 (0.69%) 0 
Consume sustainably 1 (0.34%) 0 
Fair trade 1 (0.34%) 0 
Green technology 1 (0.34%) 0 
Income level and distribution 0 1 (0.41%) 

Enviro-economic     
Energy efficiency 5 (1.72%) 0 
Green technology 1 (0.34%) 0 
Resource intensity of production 7 (2.41%) 6 (2,46%) 
Returns and investments 2 (0.69%) 1 (0.41%) 
Services 1 (0.34%) 0 

Integrative     
Mix 61 (21.03%) 56 (22.95%) 
Total 290 244 
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5.2.2        Comparison of students’ attitudes in different year 

This study indicates a difference in two different years and student thinking on sustainability and 
their ideas (See Table 2 and Figure 4). We expected most students to show a positive attitude because 
sustainability consists of positive meaning. However, the plurality of students showed neutrality and 
reflective attitude in 2016 (43.45%) and 2020 (36.48%). The postcard study emphasized the predominance 
of an environmental theme among the seven main themes. This research found that students’ concentrated 
ideas about sustainability were environmental themes, which focused on natural resources, and integrative 
themes. The next part of the study sought to investigate statistical changes in students' ideologies between 
2016 and 2020. 

  
 
Table 2. Comparison of Students' attitudes 
 
 
 
 
 
 
 
 
 
 
  

Attitude Years   
 2016yr 2020yr 
Positive       

Praise   43 (14.83%) 33 
(13.52%) 

Suggestio
ns   67 (23.10%) 68 

(27.87%) 
Negative       

Concern   18 (6.21%) 19 (7.79%) 

Denounce   18 (6.21%) 34 
(13.93%) 

Neutrality       
Question   18 (6.21%) 1 (0.41%) 

Reflective    126 (43.45%) 89 
(36.48%) 

Total  290 (100%) 244 (100%) 
      

 
5.2.3        Chi-square test and Z-tests of proportion 

The current study conducted a Chi-square test of independence and Z-tests of proportion to 
compare the frequencies of the themes of postcards statistically and to determine the congruity between 
the 2016 and 2020 years. As a result, statistical differences were found for four out of seven categories. As 
shown in Table 3, the Environmental theme displays the highest percentage in 2016 and 2020. The 
Environmental (2016 16.47%, 2020 19.47%) and Integrative (2016 11.42%, 2020 10.48%) themes had 
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statistically significantly difference compared to other themes (Environmental z= 7.111, Integrative z = 
4.333, p < 0.001).  They also showed statistically different interests between students’ descriptions in 2016 
and 2020.  
  
Table 3. Chi-square test and Z-tests of proportion results 

Themes 2016yr 
(N = 
290) 

Prop. 
a 

(%) 

2020yr 
(N = 
244) 

Prop. 
a 

(%) 
Total (N,%) 

Z-
score p-valueb 

      

Environmental 88 
16.47 

104 
19.47 

192 (36.0%) 7.111 
1.151e-
12* 

Economic 56 10.48 29 5.43 85 (15.9%) 3.148 0.002** 
Social 38 7.11 35 6.55 73  (13.7%) 2.704 0.007** 
Socio-environmental   26 4.86 12 2.24 38 (7.1%) 1.407 0.159 
Socio-economic 5 0.93 1 0.18 6 (1.1%) 0.222 0.824 
Enviro-economic 16 2.99 7 1.31 23 (4.3%) 0.851 0.394 

Integrative 61 
11.42 

56 
10.48 

117 (21.9%) 4.333 
1.469e-
05* 

  Note 
  a A proportion of the theme among all themes (margin = null) 
  b All p-value are shown, *p < .001, **p < .01   
          

 A chi-square test of independence was performed to examine the relationship between 
sustainability themes and different years. The relation between these variables was significant, X2 (6, N = 
534) = 17.762, p < .01. Based on the results, we can tell students’ concentrated thoughts of sustainability 
are more likely to be changed based on different years. 

To interpret the association between sustainability themes and different years, this study conducted 
the residual analysis from the chi-square test. Environmental (2016 z=-1.539, 2020 z=1.737) and Economic 
(2016 z=1.448, 2020 z=-1.579) presented a significant difference between the observed and predicted 
values (See Table 4 and Figure 5). 

  
Table 4. Residual analysis results 
Years Themes             
  Environment

al 
Economic Social Socio-

environmenta
l   

Socio-
economi
c 

Enviro-
economi
c 

Integrativ
e 

2016 -1.593 1.448 -0.261 1.181 0.965 0.993 -0.319 
2020 1.737 -1.579 0.285 -1.287 -1.052 -1.083 0.347 

 
Figure 5 also shows positive and negative residuals. Blue shows a positive association that 

specifies an attraction between the corresponding row and column variables. While red displays negative 
residuals, it’s evident that there is an association between the years and the themes. Specifically, there are 
strong positive associations between 2016 and the Economy theme and between 2020 and the 
Environmental theme. This research revealed that the 2020 postcards tended to have more interest in 
Environmental themes like climate changes, recycling, and natural resources. However, the 2016 postcards 
are not associated with the row Environment. Combined themes like Socio-Environmental are more likely 
to show negative association in 2020 than in 2016. In conclusion, the distribution of sustainability themes 
and years is not independent, and there are significant changes between sustainability themes and different 
years. 
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Figure 5.  Residual analysis of sustainability themes in 2016 and 2020 (2022). Diagram by the 
authors. 

 
6                 DISCUSSION  
 

This study aimed to identify and analyze students' understanding of the most important aspects of 
sustainability and how these thoughts have changed over the recent years. The current study analyzed 90 
postcards created in 2016 and 2020 through qualitative and quantitative approaches. As an answer to RQ1 
and RQ2, an examination of the study represented that the foremost aspects of sustainability for students 
were environmental topics and integrative themes, revealing that most students showed neutral and 
reflective attitudes. Interestingly, students wanted to create suggestions but had minimal questions. Why 
were students not asking questions? Since asking questions can be a teaching tool to assess students' 
knowledge and stimulate critical thinking (Tofade et al., 2013), we can consider improving these parts in 
future research or teaching. 

The results of this thematic analysis clearly show that there are no universal ideas and attitudes on 
sustainability, supporting the argument of Lambrechts et al. (2018). A more detailed examination of 
individual students' ideas showed that their thoughts regarding sustainability are more likely to be changed 
over time (RQ 3). Their ideas in 2016 emphasized on human interactions with nature. However, 2020's 
postcards highlighted environmental resources and an existential mindset as vital ideas about 
sustainability. Our results provide evidence of an association between the two years included in the study 
and students' perspectives regarding sustainability. In other words, the primary ideas on sustainability are 
different at different times. 

We concede that the results of this thematic analysis study are insufficient in terms of providing 
substantial sample sizes. However, this study believes that the study's sample sizes are robust enough to 
be used because sample sizes are various depending on the topic and the scope while conducting the 
thematic analysis (Morse, 2015). This argument is consistent with the statement by Braun & Clarke (2016) 
that thematic analysis emphasizes "a clear conceptualization of what those themes represent and why we 
treat them as significant, rather than chasing the relatively large sample sizes."  

This study demonstrates that the postcard assignment was effective in teaching content of ESD in 
LA. This result can be supported by Çifçi & Köybaşı (2017) who stated that teaching sustainability requires 
the support of positive images of the future and skills to explore important sustainability topics. This study 
believes that this open-ended teaching strategy can help students prioritize issues in sustainability and 
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acquire the knowledge needed to understand sustainability, including environmental resources, global 
stewardships, social involvement, technical and economic efficiency, etc. 

Understanding and identifying students' thinking is critical in moving forward with a comprehensive 
vision to achieve a successful sustainability-focused curriculum (Ferreira & Tilbury, 2012; Howlett et al., 
2016; Rogers, 2001). Therefore, the current study intended to reveal that ESD content needs to be 
developed further in alignment with students' perspectives on sustainability change. For instance, the 
postcard approach proposed in this study benefits students by organizing and considering important ideas 
on sustainability. Accordingly, it can be supportive content for current curricula development when teaching 
sustainability. It is also applicable in various disciplines and with different types of data such as (surveys, 
interviews, mind maps, and other text and image data). Therefore, innovative and appropriate content 
should accompany students' perspectives on teaching sustainability. The ESD content should combine 
open-ended teaching strategies with student reflections to improve the LA curricula. 

 
7                 CONCLUSIONS 
  

The study results reveal that students' ideas and attitudes on sustainability are changing in 
integrative and reflective way. It seems apparent that in order to teach sustainability, current teaching 
methods need to evolve and change, not maintain traditional methods or a one-fit-for-all approach 
Lambrechts et al. (2018) to draw students' attention and engage them. 

What this study has demonstrated in students' thoughts and interests shows that there are changes 
in students' thinking in different years. Therefore, it can be concluded that ESD contents need revision for 
future courses, accompanying students' changing perspectives, attitudes, or understandings of 
sustainability because identifying students' positions and thoughts will allow design and planning programs 
to improve their curricula. This will also help educators advance the awareness and contributions to fully 
and explicitly integrate sustainability into their education offerings. This study can initiate developing course 
content for student-driven sustainability education in which the education is based on the learners' 
perspectives (Herranen et al., 2018). We conclude that developing courses based on students' thinking and 
attitude toward sustainability can yield quality curricula. Above all, evolving learning and curriculum needs 
in teaching sustainability to educate future landscape architects. Lastly, the authors recommend that further 
research could be oriented toward surveys or students' targeted interviews to incorporate a triangulation to 
improve the validity and reduce bias (Jonsen & Jehn, 2009).  
 
8                 REFERENCES 
  
Barlett, P. F., & Chase, G. W. (Eds.). (2004). Sustainability on Campus: Stories and Strategies for Change. 

United States: MIT Press. 
Bedawy, R. E. (2014). Embedding Sustainable Development into Higher Education:A Case Study from 

Egypt. International Review of Management and Business Research, 3(1), 465–484. 
Bell, P. (2011). Content Analysis of Visual Images. In The Handbook of Visual Analysis (pp. 10–34). United 

Kingdom: SAGE Publications 
Bell, S. E. (2002). Photo Images: Jo Spence’s Narratives of Living with Illness. Health, 6(1), 5–30. 

https://doi.org/10.1177/136345930200600102 
Berger, J., Cohen, B. P., & Zelditch, M. (1972). Status Characteristics and Social Interaction. American 

Sociological Review, 37(3), 241–255. https://doi.org/10.2307/2093465 
Bhattacharyya, D. P. (1997). Mediating India: An analysis of a guidebook. Annals of Tourism Research, 

24(2), 371–389. https://doi.org/10.1016/S0160-7383(97)80007-2 
Blewitt, J. (2nd ed.). (2014). Understanding Sustainable Development. London: Routledge. 

https://doi.org/10.4324/9781315886459 
Bokova, H. E. I. (2015). Sustainable Development Needs Connected and Integrated Sciences. Engineering, 

1(1), 004–005. https://doi.org/10.15302/J-ENG-2015002 

https://doi.org/10.1177/136345930200600102
https://doi.org/10.2307/2093465
https://doi.org/10.1016/S0160-7383(97)80007-2
https://doi.org/10.4324/9781315886459
https://doi.org/10.15302/J-ENG-2015002


March 16-19, 2022 

68 
 

Bolan, R. S. (1969). Community Decision Behavior: The Culture of Planning. Journal of the American 
Institute of Planners, 35(5), 301–310. https://doi.org/10.1080/01944366908977240 

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in Psychology, 
3(2), 77–101. https://doi.org/10.1191/1478088706qp063oa 

Braun, V., & Clarke, V. (2012). Thematic analysis. In APA handbook of research methods in psychology, 
Vol 2: Research designs: Quantitative, qualitative, neuropsychological, and biological (pp. 57–71). 
Washington, DC, US: American Psychological Association. https://doi.org/10.1037/13620-004 

Braun, V., & Clarke, V. (2016). (Mis)conceptualising themes, thematic analysis, and other problems with 
Fugard and Potts’ (2015) sample-size tool for thematic analysis. International Journal of Social 
Research Methodology, 19(6), 739–743. https://doi.org/10.1080/13645579.2016.1195588 

Buckler, C., & Creech, H. (2014). Shaping the future we want: UN Decade of Education for Sustainable 
Development (2005-2014); final report;summary; 2014. From United Nations Educational, 
Scientific and Cultural Organization (UNESCO). Retrieved from: 
https://sustainabledevelopment.un.org/content/documents/1682Shaping%20the%20future%20we
%20want.pdf 

Chen, S.-Y., & Liu, S.-Y. (2020). Developing Students’ Action Competence for a Sustainable Future: A 
Review of Educational Research. Sustainability, 12(4), 1374. 1-14. 
https://doi.org/10.3390/su12041374 

Çifçi, T., & Köybaşı, F. (2017). Geographic Consciousness in Sustainable Education: Students’ Views. 
Journal of Education and Practice, 8(17), 49–55. 

Cotterell, D., Hales, R., Arcodia, C., & Ferreira, J.-A. (2019). Overcommitted to tourism and under 
committed to sustainability: The urgency of teaching “strong sustainability” in tourism courses. 
Journal of Sustainable Tourism, 27(7), 882–902. https://doi.org/10.1080/09669582.2018.1545777 

Creswell, J. W., Plano Clark, V. L., Gutmann, M. L., & Hanson, W. E. (2003). An expanded typology for 
classifying mixed methods research into designs. In A. Tashakkori & C. Teddlie (Eds.), Handbook 
of mixed methods in social and behavioral research (pp. 209–240). Thousand Oaks, CA: Sage. 

Creswell, J. W., & Poth, C. N. (2016). Qualitative Inquiry and Research Design: Choosing Among Five 
Approaches.  United States: SAGE Publications. 

Edelheim, J. R. (2007). Hidden messages: A polysemic reading of tourist brochures. Journal of Vacation 
Marketing, 13(1), 5–17. https://doi.org/10.1177/1356766706071202 

Ferreira, J., & Tilbury, D. (2012). Higher education and sustainability in Australia: Transforming 
experiences. Basingstoke, UK: Palgrave Macmillan;  

Garrod, B. (2008). Exploring place perception a photo-based analysis. Annals of Tourism Research, 35(2), 
381–401. https://doi.org/10.1016/j.annals.2007.09.004 

Garrod, B. (2009). Understanding the Relationship between Tourism Destination Imagery and Tourist 
Photography. Journal of Travel Research, 47(3), 346–358. 
https://doi.org/10.1177/0047287508322785 

Greene, J. C., Caracelli, V. J., & Graham, W. F. (1989). Toward a Conceptual Framework for Mixed-Method 
Evaluation Designs. Educational Evaluation and Policy Analysis, 11(3), 255–274. 
https://doi.org/10.3102/01623737011003255 

Hao, X., Wu, B., Morrison, A. M., & Wang, F. (2016). Worth thousands of words? Visual content analysis 
and photo interpretation of an outdoor tourism spectacular performance in Yangshuo-Guilin, China. 
Anatolia, 27(2), 201–213. https://doi.org/10.1080/13032917.2015.1082921 

ul Haq, S., & Boz, I. (2020). Measuring environmental, economic, and social sustainability index of tea 
farms in Rize Province, Turkey. Environment, Development and Sustainability, 22(3), 2545–2567. 
http://dx.doi.org/10.1007/s10668-019-00310-x 

Harrison, R. L. (2013). Using mixed methods designs in the Journal of Business Research, 1990–2010. 
Journal of Business Research, 66(11), 2153–2162. https://doi.org/10.1016/j.jbusres.2012.01.006 

Herranen, J., Vesterinen, V.-M., & Aksela, M. (2018). From Learner-Centered to Learner-Driven 
Sustainability Education. Sustainability, 10(7), 2190. 1-14. https://doi.org/10.3390/su10072190 

https://doi.org/10.1080/01944366908977240
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1037/13620-004
https://doi.org/10.1080/13645579.2016.1195588
https://sustainabledevelopment.un.org/content/documents/1682Shaping%20the%20future%20we%20want.pdf
https://sustainabledevelopment.un.org/content/documents/1682Shaping%20the%20future%20we%20want.pdf
https://doi.org/10.3390/su12041374
https://doi.org/10.1080/09669582.2018.1545777
https://doi.org/10.1177/1356766706071202
https://doi.org/10.1016/j.annals.2007.09.004
https://doi.org/10.1177/0047287508322785
https://doi.org/10.3102/01623737011003255
https://doi.org/10.1080/13032917.2015.1082921
http://dx.doi.org/10.1007/s10668-019-00310-x
https://doi.org/10.1016/j.jbusres.2012.01.006
https://doi.org/10.3390/su10072190


March 16-19, 2022 
 

69 
 

Hofer, B. K., & Pintrich, P. R. (1997). The Development of Epistemological Theories: Beliefs About 
Knowledge and Knowing and Their Relation to Learning. Review of Educational Research, 67(1), 
88–140. https://doi.org/10.3102/00346543067001088 

Howlett, C., Ferreira, J.-A., & Blomfield, J. (2016). Teaching sustainable development in higher education: 
Building critical, reflective thinkers through an interdisciplinary approach. International Journal of 
Sustainability in Higher Education, 17(3), 305–321. https://doi.org/10.1108/IJSHE-07-2014-0102 

Hunter, W. C. (2008). A typology of photographic representations for tourism: Depictions of groomed 
spaces. Tourism Management, 29(2), 354–365. https://doi.org/10.1016/j.tourman.2007.03.008 

Jenkins, O. (2003). Photography and travel brochures: The circle of representation. Tourism Geographies, 
5(3), 305–328. https://doi.org/10.1080/14616680309715 

Jonsen, K., & Jehn, K. A. (2009). Using triangulation to validate themes in qualitative studies. Qualitative 
Research in Organizations and Management: An International Journal, 4(2), 123–150. 
https://doi.org/10.1108/17465640910978391 

Kerkhoven, A. H., Russo, P., Land-Zandstra, A. M., Saxena, A., & Rodenburg, F. J. (2016). Gender 
Stereotypes in Science Education Resources: A Visual Content Analysis. PLOS ONE, 11(11), 
e0165037. https://doi.org/10.1371/journal.pone.0165037 

Khan, A. Z., Vandevyvere, H., & Allacker, K. (2013). Design for the Ecological Age: Rethinking the Role of 
Sustainability in Architectural Education. Journal of Architectural Education, 67(2), 175–185. 
https://doi.org/10.1080/10464883.2013.817155 

Kishita, Y., Uwasu, M., Hara, K., Kuroda, M., Takeda, H., Umeda, Y., & Shimoda, Y. (2018). Toward 
designing sustainability education programs: A survey of master’s programs through semi-
structured interviews. Sustainability Science, 13(4), 953–972. https://doi.org/10.1007/s11625-018-
0546-5 

Komiyama, H., & Takeuchi, K. (2006). Sustainability science: Building a new discipline. Sustainability 
Science, 1(1), 1–6. https://doi.org/10.1007/s11625-006-0007-4 

Lambrechts, W., Ghijsen, P. W. Th., Jacques, A., Walravens, H., Van Liedekerke, L., & Van Petegem, P. 
(2018). Sustainability segmentation of business students: Toward self-regulated development of 
critical and interpretational competences in a post-truth era. Journal of Cleaner Production, 202, 
561–570. https://doi.org/10.1016/j.jclepro.2018.07.303 

Leeming, F. C., Porter, B. E., Dwyer, W. O., Cobern, M. K., & Oliver, D. P. (1997). Effects of Participation 
in Class Activities on Children’s Environmental Attitudes and Knowledge. The Journal of 
Environmental Education, 28(2), 33–42. https://doi.org/10.1080/00958964.1997.9942821 

Licon, C., & Anderson, D. (2019). LAEP 2039 syllabus. Utah State University. 
Lozano, R. (2008). Envisioning sustainability three-dimensionally. Journal of Cleaner Production, 16(17), 

1838–1846. https://doi.org/10.1016/j.jclepro.2008.02.008 
Mangas, V. J., Martinez, P., & Pedauyé, R. (1997). Analysis of Environmental Concepts and Attitudes 

Among Biology Degree Students. The Journal of Environmental Education, 29(1), 28–33. 
https://doi.org/10.1080/00958969709599104 

Maschi, T., Rees, J., Leibowitz, G., & Bryan, M. (2019). Educating for rights and justice: A content analysis 
of forensic social work syllabi. Social Work Education, 38(2), 177–197. 
https://doi.org/10.1080/02615479.2018.1508566 

McHugh, M. L. (2013). The Chi-square test of independence. Biochemia Medica, 143–149. 
https://doi.org/10.11613/BM.2013.018 

Morse, J. M. (2015). Analytic Strategies and Sample Size. Qualitative Health Research, 25(10), 1317–
1318. https://doi.org/10.1177/1049732315602867 

Nowell, L. S., Norris, J. M., White, D. E., & Moules, N. J. (2017). Thematic Analysis: Striving to Meet the 
Trustworthiness Criteria. International Journal of Qualitative Methods, 16(1), 1-13. 
1609406917733847. https://doi.org/10.1177/1609406917733847 

Ozdil, T. R. (2021). Who Will Teach the Next Generation of Landscape Architects? Ten-Year Review of 
Academic Position Descriptions in Landscape Architecture in North America. Landscape Journal, 
39(1), 55–69. https://doi.org/10.3368/wplj.39.1.55 

https://doi.org/10.3102/00346543067001088
https://doi.org/10.1108/IJSHE-07-2014-0102
https://doi.org/10.1016/j.tourman.2007.03.008
https://doi.org/10.1080/14616680309715
https://doi.org/10.1108/17465640910978391
https://doi.org/10.1371/journal.pone.0165037
https://doi.org/10.1080/10464883.2013.817155
https://doi.org/10.1007/s11625-018-0546-5
https://doi.org/10.1007/s11625-018-0546-5
https://doi.org/10.1007/s11625-006-0007-4
https://doi.org/10.1016/j.jclepro.2018.07.303
https://doi.org/10.1080/00958964.1997.9942821
https://doi.org/10.1016/j.jclepro.2008.02.008
https://doi.org/10.1080/00958969709599104
https://doi.org/10.1080/02615479.2018.1508566
https://doi.org/10.11613/BM.2013.018
https://doi.org/10.1177/1049732315602867
https://doi.org/10.1177/1609406917733847
https://doi.org/10.3368/wplj.39.1.55


March 16-19, 2022 

70 
 

Prinds, C., Hvidt, N. C., Mogensen, O., & Buus, N. (2014). Making existential meaning in transition to 
motherhood—A scoping review. Midwifery, 30(6), 733–741. 
https://doi.org/10.1016/j.midw.2013.06.021 

Ramachandran, S. (2005). Faculty of Economics and Management, and Rainforest Academy, Universiti 
Putra Malaysia,. TEAM Journal of Hospitality & Tourism, 2(1), 69–80. 

Rogers, R. R. (2001). Reflection in Higher Education: A Concept Analysis. INNOVATIVE HIGHER 
EDUCATION, 26(1), 37-57. https://link.springer.com/content/pdf/10.1023/A:1010986404527.pdf 

Rose, G. (2016). Visual Methodologies: An Introduction to Researching with Visual Materials. SAGE. 
Sandercock, L. (1997). THE PLANNER TAMED: Preparing planners for the twenty first century. Australian 

Planner, 34(2), 90–95. https://doi.org/10.1080/07293682.1997.9657754 
Schauss, M., & Sprenger, S. (2019). Conceptualization and Evaluation of a School Project on Climate 

Science in the Context of Education for Sustainable Development (ESD). Education Sciences, 9(3), 
217. 1-15. https://doi.org/10.3390/educsci9030217 

Seelos, C., & Mair, J. (2004). Social Entrepreneurship. The Contribution of Individual Entrepreneurs to 
Sustainable Development. SSRN Electronic Journal. https://doi.org/10.2139/ssrn.701181 

Sleipness, O. R. (2014). Consuming Nature: Paradoxes of “Green” Development in the Rural Southern 
Appalachian Mountains. Landscape Journal, 33(1), 37–58. https://doi.org/10.3368/lj.33.1.37 

Spangenberg, J. H., & Bonniot, O. (1998). Sustainability indicators: A compass on the road towards 
sustainability. Wuppertal Papers, 81. 1-34. Retrieved from:  

 https://epub.wupperinst.org/frontdoor/deliver/index/docId/721/file/WP81.pdf 
Stemler, S. (2000). An overview of content analysis. Practical Assessment, Research, and Evaluation, 

7(17). 1-6. https://doi.org/10.7275/z6fm-2e34 
Tofade, T., Elsner, J., & Haines, S. T. (2013). Best Practice Strategies for Effective Use of Questions as a 

Teaching Tool. American Journal of Pharmaceutical Education, 77(7), 155. 
https://doi.org/10.5688/ajpe777155 

Turcu, C. (2013). Re-thinking sustainability indicators: Local perspectives of urban sustainability. Journal of 
Environmental Planning and Management, 56(5), 695–719. 
https://doi.org/10.1080/09640568.2012.698984 

UNESCO. (2019). Framework for the implementation of Education for Sustainable Development (ESD) 
beyond 2019. 19. https://unesdoc.unesco.org/ark:/48223/pf0000370215 

Vaismoradi, M., Turunen, H., & Bondas, T. (2013). Content analysis and thematic analysis: Implications for 
conducting a qualitative descriptive study. Nursing & Health Sciences, 15(3), 398–405. 
https://doi.org/10.1111/nhs.12048 

Vucetich, J. A., & Nelson, M. P. (2010). Sustainability: Virtuous or Vulgar? BioScience, 60(7), 539–544. 
https://doi.org/10.1525/bio.2010.60.7.9 

Walters, T. (2016). Using Thematic Analysis in Tourism Research. Tourism Analysis, 21(1), 107–116. 
https://doi.org/10.3727/108354216X14537459509017 

Wheeler, S. M. (2004). Planning for Sustainability, Creating Livable, Equitable and Ecological Communities 
(1 ed.). London: Routledge. https://doi.org/10.4324/9780203300565 

Yli-Panula, E., Jeronen, E., & Lemmetty, P. (2020). Teaching and Learning Methods in Geography 
Promoting Sustainability. Education Sciences, 10(1), 5. 1-18. 
https://doi.org/10.3390/educsci10010005 

  

https://doi.org/10.1016/j.midw.2013.06.021
https://link.springer.com/content/pdf/10.1023/A:1010986404527.pdf
https://doi.org/10.1080/07293682.1997.9657754
https://doi.org/10.3390/educsci9030217
https://doi.org/10.2139/ssrn.701181
https://doi.org/10.3368/lj.33.1.37
https://epub.wupperinst.org/frontdoor/deliver/index/docId/721/file/WP81.pdf
https://doi.org/10.7275/z6fm-2e34
https://doi.org/10.5688/ajpe777155
https://doi.org/10.1080/09640568.2012.698984
https://unesdoc.unesco.org/ark:/48223/pf0000370215
https://doi.org/10.1111/nhs.12048
https://doi.org/10.1525/bio.2010.60.7.9
https://doi.org/10.3727/108354216X14537459509017
https://doi.org/10.4324/9780203300565
https://doi.org/10.3390/educsci10010005

	FOREWORD
	REVIEWERS
	DESIGN EDUCATION AND PEDAGOGY
	CONNECTING ETHICS AND EPISTEMOLOGY THROUGH METAPHOR
	Allan W. Shearer

	FORENSIC HYDROLOGY: THE GREAT BLACK SWAMP
	Halina Steiner

	REDUCING FEAR AND LOATHING IN THE DESIGN STUDIO
	Lori Catalano, Jon Hunt

	THE GEM3 VERTICALLY INTEGRATED APPROACH TO A GEODESIGN STUDIO: ALIGNING STUDENT DESIGN-THINKING AND PROJECT NEEDS OF A TRANSDISCIPLINARY PROJECT
	Daniel Cronan

	THEMATIC ANALYSIS OF STUDENTS’ SUBMISSIONS: SUSTAINABILITY EDUCATION IN LA COURSES
	Hye Yeon Park, Carlos V.  Licon, David Feldon


	GEO-SPATIAL AND DIGITAL ANALYTICS
	GEODESIGN FOR MULTI-SCALAR CONSENSUS:
	LESSONS FROM FLOOD ADAPTATION PATHWAYS PLANNING
	Hope Hui Rising, Abimbola Olorode, Walter Segovia, Galen Newman

	PLANNING FOR PRESERVATION: A CONCEPTUAL MODEL FOR PROTECTING TIGER HABITAT AND INDIGENOUS PEOPLE
	Yongxin Yu, Peter Summerlin, Cory Gallo

	THE COLORADO BRIGHTFIELDS PROJECT:
	A LAND USE INITIATIVE AT THE INTERSECTION OF RENEWABLE ENERGY AND CONTAMINATED SITES
	Scott Carman


	HISTORY, THEORY, AND CULTURE
	CONSTRUCTION OF A NATIONAL IDENTITY IN THE POSTCOLONIAL ERA: LOUIS KAHN’S CAPITOL COMPLEX LANDSCAPE IN BANGLADESH
	Nubras Samayeen

	EQUESTRIAN DESIGN IN THE GARDENS OF VERSAILLES
	Yvette Pollack, Kathryn Gleason

	GENEALOGY OF CULTURAL LANDSCAPE DEFINITIONS: A COMPARATIVE REVIEW OF SCHOLARLY AND INSTITUTIONAL DEFINITIONS
	Kawthar Alrayyan, Terry Clements


	LANDSCAPE ARCHITECTURE FOR HEALTH
	WHO VISITED PARKS AND TRAILS MORE OR LESS DURING THE COVID-19 PANDEMIC, AND HOW? A MIXED-METHODS STUDY
	Keunhyun Park, Ivis Garcia, Keuntae Kim


	LANDSCAPE PLANNING AND ECOLOGY
	TREE CANOPY ON VACANT LOTS: NEGLECTED RESOURCES FOR ECOLOGICAL LANDSCAPE CONNECTIVITY
	Pan Zhang, Sohyun Park


	PEOPLE-ENVIRONMENT RELATIONSHIPS
	SPECULATIVE CYBORGS FOR MULTISPECIES COHABITATION*
	Katherine M. Boles

	WALKABILITY AS AN INDICATOR OF SOCIAL INEQUITY: EXAMINING THE NEIGHBORHOODS OF THE BUFFALO OLMSTED PARKS SYSTEM
	Don Burger, Elizabeth Tofte, Donovan Wilson


	RESEARCH BY DESIGN AND IMPLEMENTATION
	THE POTENTIAL OF 3D CONCRETE PRINTING IN
	LANDSCAPE ARCHITECTURE DESIGN PROCESS
	Setareh Baniasadi, Peter Summerlin, Hans Herrmann, Sahba Baniasadi, Cory Gallo


	RESILIENCE AND CLIMATE ACTION
	DESIGNING FOR NATIVE BEES IN THE FACE OF CLIMATE CHANGE:  A CASE STUDY OF CREATING NOVEL ECOSYSTEMS FOR RESILIENT LANDSCAPES
	Kimberly Chacon, Steven Greco

	POURED EARTH: SITE SOIL: A POETICS OF TERROIR
	Catherine Page Harris, Charlie O’Geen


	APPENDIX
	LANDSCAPE RESEARCH RECORD Peer Review Process

	Paper Review: May-June
	Review Result and Revision: July
	Final Manuscript Submittal: August
	The Outstanding Paper Award: December- March


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /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 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice




