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Abstract— This Research Full Paper presents a case 
study where university students (N=13) use a paper diary 
called EmoForm to self-track their emotions over a ten-week-
long design-based learning course. Design-Based Learning 
(DBL) is a learning approach that enables students to learn 
through a sequence of design activities in a project-based 
learning or problem-based learning environment. Student’s 
emotions are known to play an essential role in learning 
settings. We argue that students engaging in DBL will benefit 
from self-tracking of emotions. Such self-tracking will enable 
students to identify and control their emotions during the 
DBL process. The results of this study confirm that self-
tracking with EmoForm enabled students’ emotion awareness 
in DBL. In particular, our results illustrate how self-tracking 
with EmoForm impacted on students’ DBL from three major 
aspects. We discuss design challenges regarding tools to 
support emotion awareness in DBL, and we present a 
summary of strategies conducive towards emotion awareness 
in DBL and the implications for future research. 
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I. INTRODUCTION 

Design-Based Learning (DBL) is a pedagogical 
approach that enables students to learn through a sequence 
of design activities. In general, DBL inherits the tenets of 
Design Thinking [1] and situates in a problem-based or 
project-based learning context, which involves open 
exploration, learning from trial and error, reflection, 
teamwork, and supportive tools [2]. Other terms are 
analogous to DBL, such as Learning by Design [3], Design-
based Science [4], and Maker Education [5]. Research has 
shown that this type of DBL approach is promising in 
preparing students with the twenty-one century skills such 
as problem-solving and collaboration [3]. 

DBL has been applied in diverse subject-oriented 
contexts; the core of DBL stands consistent across subjects 
that students actively engage in their learning driven by the 
process of design and inquiry. Given that design is a core 
element in engineering, DBL has been particularly regarded 
as a promising educational concept for engineering 
education [6]. The motivation for applying design activities 
in engineering and science education is to engage students 
in learning better, considering that traditional courses often 
fail to engage students’ interest and make meaningful 
connections to their everyday lives [3]. Besides, previous 
research has noted a positive effect of DBL on students’ 
interest and awareness of engineering [7], as well as on their 
intention to pursue an engineering career [8]. 

Emotions, in general, can reveal students’ underlying 
cognitive processes, commitments, and concerns in learning 
[9]. In the context of DBL, previous research has already 
argued that students’ emotions play a big part in their 
participation in DBL activities [2], [10]. In the current 
paper, we argue that it is essential for students to be self-

aware of their emotions experienced during DBL, for two 
reasons. First, DBL is an emotional place where situations 
such as collaboration, negotiation with peers, or conflicts in 
teamwork may frequently evoke students’ emotions [2], 
[10]. Consequently, students need to develop the ability to 
identify their emotions timely during the process. Second, 
students following such an active learning approach have to 
take responsibility for their projects [11] and develop skills 
to control their own emotions. However, little is known yet 
on how to facilitate emotion awareness during DBL. 
Resolving this deficit became the motivation of the inquiry 
in the present study. The contribution in this paper is to 
show how emotion awareness can be supported in DBL and 
to demonstrate how it influences a DBL activity. 

In the following sections, we present our theoretical 
framework and review related works on emotion awareness. 
The subsequent section describes the methodology used in 
the present study in terms of exploring and evaluating 
EmoForm [12] as an emotion awareness tool in DBL. 
Finally, we report the findings and discuss the implications 
for future research.  

II. RELATED WORKS 

A. A theoretical view of emotion awareness 

Emotion awareness refers to the ability to perceive, 
identify, and understand emotions [13]. Emotion awareness 
occurs in an attentional process in which emotions become 
the center of the attention of a person [14]. During this 
process, the awareness of emotions is interconnected with 
interpretative and evaluative functions [15]. Previous 
research has explained some functions of emotion 
awareness in this attentional process [15]. For instance, 
these functions contain (a) differentiating between various 
emotions; (b) locating the antecedents of emotions; (c) 
monitoring emotions; (d) appraising the value of emotions; 
and (e) acknowledging the physiological correlates of the 
emotion experience. 

Emotion awareness is a necessary step for self-
regulation of learning [16], which can play an essential role 
in students’ learning process. Specifically, the information 
provided by emotion awareness influences the usage of 
adaptive emotion regulation strategies [13], [17], [18]. 
Some have argued that improving students’ emotion 
awareness helps their self-regulation, which can, in turn, 
have a positive implication on their learning performances 
and outcomes [16].  

The Control-Value theory [19] proposes the concept of 
achievement emotions that points to the emotions that 
directly related to achievement situations and their 
outcomes. According to the Control-Value theory [19], 
three types of students’ awareness are identified as helpful 
for emotion regulation:  

• A1: Emotion-oriented awareness  



Emotion-oriented awareness pertains to information for 
differentiating students’ emotions. This theory defines the 
achievement emotion along three dimensions, including 
valence (i.e., positive or negative), arousal (i.e., activating 
or deactivating), and object (i.e., activity-related or 
outcome-related). According to this theory, students’ 
emotion-oriented regulation can be enhanced by being 
aware of various emotions, e.g., whether they are positive or 
negative (valence and arousal dimension) and whether they 
relate to the activity or its outcomes (objective dimension). 

• A2: Appraisal-oriented awareness  

Appraisal-oriented awareness pertains to information 
for appraising and locating the antecedents of emotions that 
students aware of. An appraisal is crucial in educational 
processes, as it can mediate the impact of situational factors 
and can foster positive emotional development [19]. The 
Control-Value theory highlights two types of antecedents 
relating to students’ achievement emotions. For example, 
the individual personality antecedent which refers to the 
control and value beliefs underlying students’ situational 
appraisal; and the environment antecedents, which may 
influence students’ own control and value beliefs in a 
broader social-historical context. The environment includes 
the classroom elements, e.g., feedback and consequences of 
achievement, quality of instruction, anatomy support, as 
well as goal structures and expectation [20]. In this sense, 
students’ appraisal-oriented regulation can be enhanced by, 
e.g., being aware of their learning environment that affects 
emotions and their sense of control over learning tasks as 
well as task value. 

• A3: Problem-oriented awareness  

Problem-oriented awareness relates to being aware of 
the information about the effect of students’ emotions on 
their academic learning and achievement, which can be 
reflected as students’ cognitive resources, motivation to 
learn, learning strategies, or learning performance. 
Correspondingly, according to the control-value theory, 
students’ problem-oriented regulation can be enhanced by, 
e.g., being aware of their learning and achievement. 

B. Tools for emotion awareness 

Emotion awareness tools can capture information about 
student’s emotions and associated environmental and 
situational cues. Emotion awareness tools in learning 
situations differ in terms of what emotion-related 
information is recognized and correspondingly what 
technique is used. Overall, they have used several 
techniques that include:  

1) Emotional behavior recognition. This type of 
technique identifies the patterns of emotional behavior by 
observing motor-behavioral activity [21]. These observable 
behaviors can be varied, e.g., from facial expressions, voice 
intonation, to sentiment analysis. Related tools include, 
e.g., Emodash [22] and affective AutoTutor [23]. Emodash 
is an interactive dashboard designed for supporting 
teachers’ retrospective awareness of student’s emotions in 
an online language learning setting. The mechanism of 
Emodash is based on Microsoft Emotion Recognition API 
to interpret and analyze students’ facial expressions in 
video recordings, which enables teachers to explore their 
past teaching sessions from the lens of students’ emotions. 

While affective AutoTutor is a dialog-based intelligent 
tutoring system that not only detects but also responses to 
students’ emotional states.  

2) Subjective self-report. This type of technique bases 
on students’ self-reporting their subjective feeling on either 
a mobile application, web platform application or paper-
based questionnaire. Related tools include both app-based 
self-reporting and paper-based self-reporting tools.  

For instance, the Live Interest Meter App [24] is a 
mobile application tool designed to quantify students’ 
emotions and to provide teacher insights on fostering 
learning. The meter component of this tool enables students 
to vote the level of their interest in a topic. Similar to Live 
Interest Meter, ClassMood App [25] is a web-based 
application tool that provides teachers with data of students’ 
emotions and helps them guide students to emotions that are 
more conducive to learning. Both of these tools can provide 
nearly real-time insight and feedback on students’ feelings 
and thoughts in the classroom. Differently, the Emotion 
Awareness Scale [15], [26], and Levels of Emotional 
Awareness Scale [27] both are retrospective paper-based 
questionnaires that contain questioning items describing 
how students feel and think about their feelings.  

Although these tools above are well suited to evaluate 
students’ emotion awareness and regulation strategies in 
traditional learning situations, they are not designed for the 
context of DBL. Ensuring emotion awareness in the DBL 
classroom is challenging. As an illustration, given the 
opportunistic nature of the design process [28], DBL 
engages students in an opportunistic sequence of tasks 
rather than a standardized sequential learning process. 
Consequently, emotion awareness in DBL demands extra 
effort to locate the antecedents of their emotions from the 
intricate design and inquiry process. 

III. METHODOLOGY 

It is a widely held contention that self-tracking and its 
ensuing data-based insights foster positive behavioral 
change [29]. Inspired by experience sampling approaches 
[30], prior research has developed EmoForm [12], a paper-
based self-reporting tool, to capture students’ emotions and 
learning experiences in DBL. However, our understanding 
of whether and how a self-tracking tool facilitates emotion 
awareness in DBL is still lacking. This paper reports on a 
case study of evaluating students’ experience of self-
tracking with EmoForm in a DBL program in an applied 
science university. Specifically, this study intends to 
address the following three research questions.  

• RQ1: How did students experience using EmoForm 
for self-tracking emotions in DBL?  

• RQ2: Whether and how does the EmoForm facilitate 
students’ emotional awareness during DBL?  

• RQ3: What are strategies perceived by students for 
facilitating emotion awareness in DBL? 

A. EmoForm in DBL 

The original version of EmoForm [12] was developed 
for application in secondary education, so it was adapted for 
the university context. The adjustments the current version 
has made include four aspects. First, the modified version of 



EmoForm uses a 7-point Likert scale instead of a 5-point 
Likert scale to enable university students to have a finer 
grain expression on the intensity of their emotions. Second, 
the original version of EmoForm presents ten DBL activities 
in the first section (including empathize design user, define 
design problem, ideate design solution, make prototype, test 
prototype, presentation, get support from the teacher, and 
get feedback from others). Based on the implications on the 
further development of EmoForm suggested in [12], the 
modified version adds five more activities to the first section 
of EmoForm, including design documentation, planning, 
ask or offer help, review other’s task, and chat with peers. 
Besides, the current version adds one open-ended option in 
the first section of EmoForm to encourage students to fill in 
any project-related activities other than the thirteen stated in 
the form. Third, the current version categorized DBL 
activities in the first section of EmoForm into three groups, 
namely, (a) design thinking process, (b) management, and 
(c) social interaction. This adjustment is to ease students’ 
cognitive load for recalling and retrieving their involved 
activities. Four, the current version asks students to rate their 
achievement emotions (in sections 2 & 4), learning 
performance and concentration (in section 3), and involved 
activities (in section 1) every 20 minutes. 

The underlying design principles (P1-3) of EmForm 
adhere to the information intendedly provided for emotion 
regulation (A1-3) in the control-value theory. In this study, 
we hypothesize these three design principles of EmoForm 
that are formulated as follows (P1-3) can support students’ 

emotion awareness in DBL. We aim to explore these design 
principles in the case of EmoForm to inform future 
development of tools for supporting emotion awareness in 
DBL. 

• P1: Support emotion-oriented awareness by 
differentiating and quantifying emotions 

As seen in Figure 1, EmoForm asks students to 
differentiate their achievement emotions. For example, 
students need to differentiate and rate (a) their positive 
feelings (e.g., enjoyment, relaxation, contentment, and 
pride) from negative feelings (e.g., boredom, frustration, 
anxiety, and hopelessness). (b) their activity-focused 
achievement emotions (in section 2) and outcome-focused 
achievement emotions (in section 4); and (c) the level of 
their emotions from not at all (scored as “1”) to very much 
(scored as “7”). By responding to these three aspects of 
information that EmoForm asks (P1), student’s awareness 
of different emotions would be triggered (A1). 

• P2: Provide DBL situational cues for awareness by 
documenting involved activities and collaboration 

In the first section of EmoForm, students are asked to 
identify the DBL activities, which happens in the same time 
frame as their scores of associated achievement emotions. 
In addition to the involved activities, students need to 
indicate whether they work individually or collaboratively. 
This DBL-specific situational information can provide 
students cues of their associated emotions. Thus, students’ 

 

Fig. 1. The current version of EmoForm for adult students in the present study. (adapted from the original version of EmoForm) 



awareness of situational cues, namely, functioning as one of 
the antecedents of students’ emotions (A2) would be 
activated by recalling and filling in their involved activities 
(P2).  

• P3: Enable learning performance awareness by self-
rating perceived concentration and learning 

In the third section of EmoForm, students are required 
to rate the level of their perceived learning performance, 
which includes self-perception of learning and self-
perception of concentration, respectively. These perceptions 
of learning are measured in the same time frame as their 
experienced achievement emotion. By rating the level of 
their perceived learning performance (P3), students would 
be aware of some of the potential effects of their emotions 
(A3). 

B. Intervention and implementation  

This intervention situates in a ten-week-long DBL 
course that is a part of an entire DBL educational program 
lasting 20 weeks. During this ten-week-long DBL course, 
students work on a design challenge entitled “Future 
Solution” that addressing a real-life problem through an 
iterative design process. Students’ design projects can be 
either a group project or an individual project, which is open 
to students’ free choice. Students who enrolled in this course 
are majoring in diverse subjects. Consent forms were signed 
before data collection. To be mentioned, the current study 
was implemented in a research project with dual goals. In 
addition to addressing ways of supporting students’ emotion 
awareness in DBL presented in this paper, another goal of 
that research project was understanding what elements are 
crucial to be considered in DBL (relevant findings can be 
found in [31]). 

We organized a session to introduce EmoForm to 
students prior to the intervention. In this study, the 
intervention involved students using EmoForm for five 
times during the DBL course. Students were free to choose 
when and on which days of this DBL course to fill 
EmoForm in. A total of thirteen 3rd year undergraduate 
students completed the intervention of using EmoForm and 
participated in a one-on-one semi-structured interview after 
this intervention. These involved students are from a diverse 
background who are majoring in, e.g., ICT and software 
engineering (N=4; including S1, S5, S7, S13), computer 

science (N=1; i.e., S6), civil engineering (N=1; i.e., S12), 
mechanical engineering (N=2; including S3, S8), 
mechatronics (N=3; including S4, S9, S11), international 
business (N=1; i.e., S10) and industrial product design 
(N=1; i.e., S2). 

C. Data collection and analysis  

This study uses qualitative data gathered from semi-
structured in-depth interviews with students. Students were 
first asked to review their EmoForms for the past days and 
think-aloud. This exercise was intended to help students 
recall their use of EmoForm for the subsequent parts of the 
interview vividly. Questions asked in the follow-up 
interview include (a) students’ experience of using 
EmoForm, e.g., “How does it feel to use it?”, “How would 
you use the information from it?” “What conclusion do you 
get from it”; (b) the effect of using EmoForm on students, 
e.g., “Did it help you in dealing with emotions?”, “How did 
it influence you in dealing with emotions?” and (c) 
strategies for dealing with emotions, e.g., “How to deal with 
the emotions in a similar project in the future?” 

All interviews were audio-recorded and transcribed 
verbatim. Data analysis of interviews followed the thematic 
analysis approach [32]. Specifically, data were coded from 
a research-driven perspective (e.g., themes of information 
display, themes of behavioral adaption).  

IV. RESULTS 

A. Experience of using EmoForm 

As a part of the design principle P1, the EmoForm uses 
a 7-point Likert scale to engage students in self-rating the 
intensity level of their emotions and learning. Regarding this 
closed format of rating, many students felt it is comfortable 
to use this scale. In contrast, just several students (e.g., S1-
2, 4, 9) expressed that it is a challenge to rate their emotions 
in a quantifiable manner. This finding is in line with our 
previous knowledge that rating might involve additional 
workload and potential distraction from the learning task 
[33]. However, some students (e.g., S8, 11) who found it 
hard to evaluate the level of their feelings at first got used to 
it soon. They mentioned that rating became easier by using 
the scores for the first 20 minutes or the first day as a 
baseline. Some participants (e.g., S2, 7) showed a clear 
preference on a 7-point Likert scale over either 5-point or 9-
point Likert scale.  

Furthermore, some useful emotion-oriented awareness 
information (as a part of P1) for students was highlighted 
from the interviews include emotions such as enjoyment, 
boredom, frustration, pride, and contentment. It is important 
to note there might be a vast individual difference in 
temperament and in experiencing personal feelings. 
Research has pointed out that different students can 
experience varied emotions, even in the same situation, as 
emotions involve subjective experiences that vary between 
individuals [34]. For example, this study found that one 
student (S6) said she seldom feels relaxed while another 
(S5) said she seems like an anxious person in general. 
Moreover, a few students (e.g., S6, 10) mentioned anxiety 
is not their primary emotion as it does not frequently take 
place in their cases during DBL. This finding is in line with 
earlier findings that anxiousness and hopelessness remain 
considerably low in DBL [12].  

 

Fig. 2. Example of the DBL environment in the present study. 
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Situational appraisal-oriented awareness information is 
in an open and multi-choice format displayed in the first 
section of EmoForm, in which students are asked to state the 
activity they are involved in and to indicate whether it is 
teamwork or individual work (P2). Some students (e.g., S2, 
10) favored this display format and thought it is clear to fill 
in and useful for them to track what they have done or even 
plan what they need to do next. Interestingly, student S2 
stated that reviewing the combined information of activity 
and emotion is especially useful, while S8 liked examining 
the combination of learning information together with 
emotion information. This divergent finding is logical: some 
students pay more attention to the potential causal 
relationship between their emotions and activities while 
some others pay more attention to the effect of their 
emotions on learning. Besides, some students (e.g., S2, 11, 
13) mentioned a scenario in which they can use this 
awareness information further to share what they feel and 
what they do with their coach or peers in a team. However, 
results also showed that the current visualization of three 
sets of information on EmoForm did not work well for all 
students. One student (S7) commented that it is hard for 
them to draw an overall conclusion without analyzing their 
reported information. Instead, generating explicit and 
dedicated feedback for them is preferred. This would 
suggest that future work is needed to explore ways of data 
visualization supporting explicit cross-referencing. 

Students exhibited variable timing and frequencies of 
self-tracking with EmoForm. Most students (e.g., S3, 5-6, 
10, 13) felt comfortable about recording their emotional 
experience on EmoForm every 20 minutes. Some of them 
(e.g., S6, 10) appreciated the moment of their self-recording 
every 20 minutes as which triggers them to reflect on their 
ongoing experience. For example, S10 mentioned that “I 
thought about what I was going to do, and I put a point [on 
EmoForm] before everything so that I could see, ‘This is my 
plan. This is what I want to do today.’ Sometimes after a 
while, I just saw, ‘I didn't get any support from a teacher. 
Oh, I have to do that still,’ so then I could do it, it was kind 
of a reminder.” However, other students (e.g., S4, 7, 8) 
thought it is too intrusive to record every 20 minutes 
choosing to record what they have done after completing a 
two-hour activity or after a whole day of learning. However, 
a few of them (e.g., S4, 8) found it difficult to recall their 
memories even after just two hours had elapsed. 
Interestingly, one student (S10) mentioned that she fills in 
EmoForm without following a fixed schedule, and she 
usually fills in when her learning was distracted by 
something, or she was on a break. These findings suggest 
that future works should put a boundary on retrospective 
self-reporting. This observation shows the tension that 
arises in obtaining reliable on the moment self-report and 
avoiding disrupting the immersed flow of learning in DBL. 

B. EmoForm on facilitating emotion awareness  

Overall, most students (e.g., S2-3, 5-6, 8-10) stated that 
EmoForm was fun and useful to use. Results illustrate that 
all students acknowledged the impact of EmoForm on 
students’ emotion awareness. This finding confirms that 
self-tracking with EmoForm facilitates emotion awareness, 
which is consistent with known results relating to behavior 
tracking [35]. More specifically, results in this study reveal 
the following three major effects of EmoForm, which 
underlines the potential for emotion awareness to support 
DBL.  

First, our results show that self-tracking with EmoForm 
encouraged communication and accountability of students’ 
internal states. For example, some students (e.g., S2, 4, 6, 
11) acknowledged that it is useful for confirming their 
impression regarding their involvement in different 
activities (P2) and their emotions (P1). Some of them (e.g., 
S6, 11) furtherly mentioned that they communicated such 
information with others, which resulted in an increased 
awareness of themselves as well as their peers. For example, 
S11 said that “Well, I did once with someone else. You can 
then wake up to talk about, ‘Oh, hey, you like that. I didn't 
like that or something like it.’” Likewise, S6 envisioned that 
“It could be nice if it [self-tracking with EmoForm] applies 
with many of us, [saying that], ‘Okay, we're going to do this. 
How do you feel?’” Similarly, S2 commented that the 
awareness and communication of these emotions between 
peers could be useful, as it can help students find out who 
likes and dislikes doing something so that they can locate 
the right person to offer help to or receive help from. 
Besides, one student (S10) explained that “I think the 
support [of self-tracking with EmoForm] is really important 
that I see that I did some things.” In this case, S10 thought 
self-tracking activities she participated in on EmoForm 
helped her realize she had done more than what she had in 
impression, which made her feel much better about herself.  

Second, the findings demonstrate that self-tracking with 
EmoForm increased students’ awareness and understanding 
of self. Such an effect are varied to a different extent for 
students. For example, almost all students (e.g., S2-7, 9-13) 
commented that self-tracking on EmoForm made them 
aware of their emotions (P1), and realize what they did right 
(P3) as well as what motivated them to do (i.e., associated 
activities, P2). This is something that they had not taken into 
account before. For example, S5 mentioned that “I think it 
made me more aware of the concentration level because it's 
something I would never look at. I just think I'm 
concentrated, but if you actually have to discuss with 
yourself, e.g., was I fully focused, or was I half focused? It 
actually gives insight into the quality of your work.” 
Besides, S3 reported that “It was a good learning experience 
for me in a way that you become more aware of your 
emotions. […] Besides, for me, it was also a realization that 
I was experiencing more extreme emotions when working 
together with other people.” Similarly, S6 said that “I think 
that it's very useful because I didn't do this before. [...] I 
realized that I can program and make some designs. I can 
relax when I'm doing it.” This finding echoes the perception 
that being required to self-track concerning emotional or 
cognitive categories might serve as a meta-cognitive prompt 
that helps to reflect on a task [33]. 

Third, this study found self-tracking with EmoForm 
stimulated behavior change for some students. Specifically, 
students (e.g., S5, 6, 10) became aware of the emotions they 
recorded on EmoForm, which resulted in some positive 
behavioral changes, e.g., taking control of emotions. For 
example, S5 mentioned that “Normally I feel like I would let 
myself have some boredom and some frustration like a 
person asks you the same question three times. But I was 
like, ‘I'm just here for them. I have to take it away from 
myself.’ It [self-tracking with EmoForm] did make me 
control my emotions a little bit more, I think.”  

Many students (e.g., S3, 5- 6, 9-10, 13) felt it was useful 
to review what they recorded on EmoForm and believed that 



it helps in finding when they feel some emotions, and opens 
the possibility to deal with these emotions in the future. For 
example, S9 mentioned that “It helps in finding when you 
feel some emotions, and then you can deal with them. […] 
It gets you on the right track to eventually deal with your 
emotions.” Some other students envisioned the effect of 
using EmoForm in this study on their future activities, just 
as S6 reported that “I just focus on the programming part. 
Now, I know that this gets me so frustrated. [..] Maybe I can 
work with other projects and [asking myself], ‘Okay, how I 
feel? Did I feel frustrated? Do I really enjoy what I'll be 
doing?’ Because maybe I can improve my work, depending 
on how I feel.” Similarly, S8 mentioned that “Maybe if I 
would reflect on what I did using this [EmoForm] and using 
the emotions, then I might be able to do something about it. 
For instance, if I see that I'm frustrated and my work is bad 
so that I know that if I'm frustrated, I need to take a break 
or something to get less frustrated. I think in that way, I 
could be able to use it for dealing with emotions.” 

To conclude, these findings above confirm that applying 
the design principles (P1-3) displayed on EmoForm, to a 
different extent, facilitated students’ emotion awareness in 
DBL.  

C. Perceived emotion regulation strategies  

Self-awareness of emotions was seen as a strategy for 
emotion regulation in DBL for some students. This finding 
echoes with the theoretical claim that encouraging students 
to identify their feelings may be viewed as a step towards 
emotion-oriented management (A1) [19]. For example, S10 
commented, “I also think the frustration part is good so that 
I can be more aware of what I don't like to do or what 
frustrates me. It's easy to implement it maybe later if 
something doesn't work out, and I get frustrated, that I 
maybe can change it and do it differently.” Besides, one 
student (S5) mentioned a strategy of steering her process, 
taking into account of emotions. Especially, she described, 
“I would say that you have to plan your process. Taking into 
account what you already know about yourself. For 
example, I might start the next project by going around and 
asking people about their ideas to get this positive emotion 
rush. Only then, I'm going to go into documentations and 
sketching because if I start with that, it's like taking my 
motivation away at the very first step of the project.” In 
particular, some of the students in this study especially 
mentioned that awareness tools like EmoForm could help 
them in regulating their emotions. For example, S8 stated 
that “Maybe using a form like this and then actively 
reflecting on it. That is probably how I could deal with it, I 
think, which I don't really think [in the past].”  

As one step further, sharing emotions within a group is 
also seen by some students as a strategy to regulate emotions 
in DBL. For example, S9 stated, “it's good to have a review 
of that day and to chat with each other, like how everyone 
felt of things. Maybe if someone says like, ‘I didn't really feel 
good about that,’ or ‘I didn't feel any enjoyment,’ then you 
can talk about it and change it for next time. […] Because 
when you're working alone, I think it's really hard to deal 
with emotions. It's easier if people help you with that.” 
Likewise, S11 has a similar opinion as S9, saying that “if 
you know the emotions of the other people in your group, 
you can connect to it and see, maybe they can pull you up 
or you can pull them up to get more motivation in the group. 
[…] I think it is way more helpful if you know the emotions 

of other people as well because it's often hard to make the 
first step to talk about emotions.”  

Furthermore, one student (S1) argued that the teacher’s 
intervention (e.g., having a regular meeting with the coach) 
might help him deal with emotions in DBL. This type of 
strategy points to a problem-oriented emotion regulation 
strategy (A3). Previous studies [36], [37] have already 
shown an influential role of the teacher in students’ learning 
and emotions. This finding suggests that future work may 
consider teacher intervention in developing students’ 
emotional awareness in DBL.   

Some students (e.g., S1-4, 7, 13) think having an open-
minded mindset to both positive and negative emotions has 
also been seen as a strategy for emotion regulation (A2) in 
DBL. For example, S2 mentioned that “I guess instead of 
trying to hold back of them you get positive or negative 
[emotions], just get it out and then work with it. If it is 
negative emotions, try and distract yourself from them, if it's 
positive, ride that positive wave and get as much of them as 
you can.” And S3 also described, “I try to keep positive 
because, in that way, you're way more open for meaningful 
learning experiences.” This finding reflects the adaptive 
emotion regulation strategies previously proposed in 
literature like reappraisal or acceptance of emotions [17]. 

V. DISCUSSION 

One argues that a necessary step towards designing tools 
to improve emotion regulation is understanding the extent 
to which and how students are aware of the emotions they 
experienced during learning [16]. The work presented in 
this paper examined whether and how self-tracking of 
emotions using the EmoForm can facilitate students’ 
emotion awareness and provide more in-depth insights on 
how such a tool can be developed in the future.  

Our findings are illustrative of the potential benefits of 
repeatedly self-reporting on internal states during learning. 
While affective computing technologies can be used 
elegantly and unobtrusively to create awareness implicitly 
[33], this study emphasizes the advantages of explicit 
awareness through self-report, which is well known to be 
able to simulate reflection and behavior change [38]. On the 
other hand, self-reporting emotions, especially in response 
to a system-generated reminder, (as in experience sampling) 
can be mistimed, obtrusive, and interrupt the flow of 
learning. There already has been a debate about using 
explicit feedback or implicit feedback system in supporting 
students’ emotion awareness in education [33]. Future 
research could explore the possibilities of a multimodal tool 
combining explicit self-assessment (e.g., the experience 
sampling form strategy) and implicit context awareness 
(e.g., system login data, wearable-enabled data collection) 
to balance the potentials and drawbacks of each technique, 
in a fashion similar to the Reconexp tool for experience 
sampling [39].  

Interestingly, some participants wished to share their 
emotion-related information with others to create social 
awareness in DBL. Future work could investigate the 
acceptance and feasibility of sharing information among 
students in the context of DBL. On the other hand, students 
seemed to use the shared emotion information to adapt their 
strategy of learning in this study, which also raises new 
questions such as how to ensure comparisons between 
students can lead to a positive outcome. Comparisons can 



trigger knowledge sharing and cooperative behavior 
between students but can also be lead to downward 
comparison and diminishing efforts or withholding of 
information [33]. 

Besides, it would be interesting for future research to 
examine how to strengthen the guidance provided by 
emotion awareness tools in DBL with explicit advice 
without compromising the student’s feelings of autonomy. 
Apart from developing new tools to support emotion 
awareness in DBL, future research should explore 
systematically the underlying mechanisms that shape the 
relationship between emotion awareness and learning 
outcomes in DBL. Questions that arise for future studies 
pertain to identifying the conditions and situations where 
emotion awareness during DBL can lead to positive learning 
outcomes.  

Most of our participants were positive about using 
EmoForm and found using it fun and useful. We do not 
know if this is the effect of novelty or a social desirability 
bias, but the reception was encouraging showing the 
potential for emotion awareness to support DBL. Clearly 
our findings are based on a single case study. Comparison 
to different cases or experimental studies may help 
strengthen the evidence provided here, and generalize a 
broader range of students.   

VI. CONCLUSION 

This paper attempts to explore ways of emotion 
awareness in DBL. Here we examined emotion awareness 
achieved by self-tracking using the EmoForm. Our 
empirical results confirm the assumed influence of self-
tracking with EmoForm in facilitating emotion awareness, 
which are in line with established approaches to self-
tracking behavior in previous research. In particular, the 
effect of EmoForm in this study reflected on three aspects: 
(a) it encouraged communication and accountability of 
students’ internal states; (b) it increased students’ awareness 
and understanding of self, and (c) it stimulated behavior 
change. This above empirical evidence also underlines the 
potential for emotion awareness to support DBL. Moreover, 
this study identified some design choices to be taken into 
account in related emotion awareness tool development in 
DBL: (a) exploring strategies for choosing appropriate 
timing for self-report of emotions to avoid disruption; (b) 
exploring ways of data visualization supporting explicit 
cross-referencing. Finally, this paper has presented 
strategies towards emotion awareness in DBL and discussed 
implications for future studies. 

ACKNOWLEDGMENT  

We would like to thank the China Scholarship Council 
for their support, and the students from Fontys Pulsed, 
(Fontys University of Applied Sciences, in Eindhoven, the 
Netherlands) for participating in this study. 

REFERENCES 
[1] P. G. Rowe, Design thinking. MIT Press, 1987. 

[2] F. Zhang, P. Markopoulos, and T. Bekker, “The Role of Children’s 
Emotions during Design-based Learning Activity - A Case Study at 
a Dutch High School,” in Proceedings of the 10th International 
Conference on Computer Supported Education, 2018, vol. 2, pp. 
198–205. 

[3] J. L. Kolodner et al., “Problem-Based Learning Meets Case-Based 
Reasoning in the Middle-School Science Classroom: Putting 

Learning by Design(tm) Into Practice,” J. Learn. Sci., vol. 12, no. 4, 
pp. 495–547, Oct. 2003, doi: 10.1207/S15327809JLS1204_2. 

[4] D. Fortus, R. Charles Dershimer, J. Krajcik, R. W. Marx, and R. 
Mamlok-Naaman, “Design-Based Science and Student Learning,” J 
Res Sci Teach, vol. 41, no. 10, pp. 1081–1110, 2004, doi: 
10.1002/tea.20040. 

[5] P. Blikstein, “Digital Fabrication and ‘Making’ in Education The 
Democratization of Invention,” in FabLabs: Of Machines, Makers 
and Inventors, 2013, pp. 1–21. 

[6] S. M. Gomez Puente, “Design-based learning : exploring an 
educational approach for engineering education,” 2017. 

[7] X. S. Apedoe, B. Reynolds, M. R. Ellefson, and C. D. Schunn, 
“Bringing engineering design into high school science classrooms: 
The heating/cooling unit,” J. Sci. Educ. Technol., vol. 17, no. 5, pp. 
454–465, 2008, doi: 10.1007/s10956-008-9114-6. 

[8] B. Reynolds, M. M. Mehalik, M. R. Lovell, and C. D. Schunn, 
“Increasing student awareness of and interest in engineering as a 
career option through design-based learning,” Int. J. Eng. Educ., vol. 
25, no. 4, pp. 788–798, 2009. 

[9] M. Boekaerts, “The crucial role of motivation and emotion in 
classroom learning,” 2010, pp. 91–111. 

[10] F. Zhang, P. Markopoulos, and T. Bekker, “Children ’ s Emotions in 
Design-Based Learning : a Systematic Review,” J. Sci. Educ. 
Technol., 2020, doi: 10.1007/s10956-020-09830-y. 

[11] S. M. G. Puente, M. van Eijck, and W. Jochems, “Empirical 
Validation of Characteristics of Design-Based Learning in Higher 
Education,” Int. J. Eng. Educ., vol. 29, no. 2, SI, pp. 491–503, 2013. 

[12] F. Zhang, P. Markopoulos, T. Bekker, M. Schüll, and M. Paule-Ruíz, 
“EmoForm : Capturing Children’s Emotions during Design Based 
Learning,” in Proceedings of FabLearn 2019, 2019, pp. 18–25. 

[13] M. T. Boden and R. J. Thompson, “Facets of emotional awareness 
and associations with emotion regulation and depression,” Emotion, 
vol. 15, no. 3, pp. 399–410, Jun. 2015, doi: 10.1037/emo0000057. 

[14] T. Hascher, “Learning and Emotion: perspectives for theory and 
research,” Eur. Educ. Res. J., vol. 9, no. 1, 2010, doi: 
10.2304/eerj.2010.9.1.13. 

[15] C. Rieffe, P. Oosterveld, A. C. Miers, M. Meerum Terwogt, and V. 
Ly, “Emotion awareness and internalising symptoms in children and 
adolescents: The Emotion Awareness Questionnaire revised,” Pers. 
Individ. Dif., vol. 45, no. 8, pp. 756–761, Dec. 2008, doi: 
10.1016/j.paid.2008.08.001. 

[16] E. Lavoué, M. Kazemitabar, T. Doleck, S. P. Lajoie, R. Carrillo, and 
G. Molinari, “Towards emotion awareness tools to support emotion 
and appraisal regulation in academic contexts,” Educ. Technol. Res. 
Dev., vol. 68, no. 1, pp. 269–292, 2020, doi: 10.1007/s11423-019-
09688-x. 

[17] C. Subic-Wrana et al., “How Is Emotional Awareness Related to 
Emotion Regulation Strategies and Self-Reported Negative Affect 
in the General Population?,” PLoS One, vol. 9, no. 3, p. e91846, 
Mar. 2014, doi: 10.1371/journal.pone.0091846. 

[18] J. A. Lambie and A. J. Marcel, “Consciousness and the Varieties of 
Emotion Experience : A Theoretical Framework,” Psychol. Rev., no. 
109, pp. 219–259, 2002, doi: 10.1037/0033-295X.109.2.219. 

[19] R. Pekrun, “The control-value theory of achievement emotions: 
Assumptions, corollaries, and implications for educational research 
and practice,” Educ. Psychol. Rev., vol. 18, no. 4, pp. 315–341, 
2006, doi: 10.1007/s10648-006-9029-9. 

[20] R. Pekrun, A. C. Frenzel, T. Goetz, R. P. Perry,  by A. Paul Schutz, 
and A. C. Frenzel Thomas Goetz, “The Control-Value Theory of 
Achievement Emotions: An Integrative Approach to Emotions in 
Education,” Konstanzer Online-Publikations-System (KOPS), pp. 
13–36, 2007. 

[21] M. Arguedas, T. Daradoumis, and F. Xhafa, “Analyzing How 
Emotion Awareness Influences Students’ Motivation, Engagement, 
Self-Regulation and Learning Outcome,” Educ. Technol. Soc., vol. 
19, no. 2, pp. 87–103, 2016. 

[22] M. Ez-Zaouia, A. Tabard, E. Lavoué, and C. B. Lyon, “EMODASH: 
A dashboard supporting retrospective awareness of emotions in 
online learning,” Int. J. Hum. Comput. Stud., vol. 139, 2020, doi: 
10.1016/j.ijhcs.2020.102411ï. 

[23] S. D’Mello and A. Graesser, “AutoTutor and affective autotutor: 
Learning by talking with cognitively and emotionally intelligent 



computers that talk back,” ACM Trans. Interact. Intell. Syst., vol. 2, 
no. 4, pp. 1–39, Dec. 2012, doi: 10.1145/2395123.2395128. 

[24] V. Rivera-Pelayo, J. Munk, V. Zacharias, and S. Braun, “Live 
interest meter - Learning from quantified feedback in mass lectures,” 
ACM Int. Conf. Proceeding Ser., pp. 23–27, 2013, doi: 
10.1145/2460296.2460302. 

[25] M. Beardsley, M. Vujovic, M. Portero-Tresserra, and D. Hernández-
Leo, “ClassMood App: A Classroom Orchestration Tool for 
Identifying and Influencing Student Moods,” in Lecture Notes in 
Computer Science (including subseries Lecture Notes in Artificial 
Intelligence and Lecture Notes in Bioinformatics), 2019, vol. 11722 
LNCS, pp. 723–726, doi: 10.1007/978-3-030-29736-7_75. 

[26] C. Rieffe, M. M. Terwogt, K. V. Petrides, R. Cowan, A. C. Miers, 
and A. Tolland, “Psychometric properties of the Emotion Awareness 
Questionnaire for children,” Pers. Individ. Dif., vol. 43, no. 1, pp. 
95–105, Jul. 2007, doi: 10.1016/j.paid.2006.11.015. 

[27] R. D. Lane, D. M. Quinlan, G. E. Schwartz, P. A. Walker, and S. B. 
Zeitlin, “The Levels of Emotional Awareness Scale: A Cognitive-
Developmental Measure of Emotion,” J. Pers. Assess., vol. 55, no. 
1–2, pp. 124–134, 1990, doi: 10.1080/00223891.1990.9674052. 

[28] Guindon and Raymonde, “Designing the design process: exploiting 
opportunistic thoughts,” Human-Computer Interact., vol. 5, no. 2, 
pp. 305–344, 1990, doi: 10.1207/S15327051HCI0502&3_6. 

[29] E. K. Choe, N. B. Lee, B. Lee, W. Pratt, and J. A. Kientz, 
“Understanding quantified-selfers’ practices in collecting and 
exploring personal data,” in Conference on Human Factors in 
Computing Systems - Proceedings, 2014, pp. 1143–1152, doi: 
10.1145/2556288.2557372. 

[30] M. Csikszentmihalyi and R. Larson, “Validity and reliability of the 
experience-sampling method,” in Flow and the Foundations of 
Positive Psychology: The Collected Works of Mihaly 
Csikszentmihalyi, Springer Netherlands, 2014, pp. 35–54. 

[31] F. Zhang, P. Markopoulos, P. Biekens, L. Peeters, and T. Bekker, 
“Understanding learning and emotions in Design-Based Learning: 
what and why crucial to be considered,” in Proceedings of ACM 
FabLearn conference (FabLearn’ 20), 2020, doi: 
https://doi.org/10.1145/3386201.3386202. 

[32] V. Braun and V. Clarke, “Using thematic analysis in psychology,” 
Qual. Res. Psychol., vol. 3, no. 2, pp. 77–101, 2006, doi: 
10.1191/1478088706qp063oa. 

[33] J. Buder, “Group awareness tools for learning: Current and future 
directions,” Comput. Human Behav., vol. 27, no. 3, pp. 1114–1117, 
May 2011, doi: 10.1016/j.chb.2010.07.012. 

[34] R. Pekrun, “Emotions and Learning: Educational practices series-
24,” UNESCO International Bureau of Education, 2014. 

[35] S. Mora, V. Rivera-Pelayo, and L. Müller, “Supporting mood 
awareness in collaborative settings,” in ColiaborateCom 2011 - 
Proceedings of the 7th International Conference on Collaborative 
Computing: Networking, Applications and Worksharing, 2011, pp. 
268–277, doi: 10.4108/icst.collaboratecom.2011.247091. 

[36] Y. Doppelt and M. Barak, “Pupils identify key aspects and outcomes 
of a technological learning environment,” J. Technol. Stud., vol. 28, 
no. 1/2, pp. 22–28, 2002. 

[37] W. Penuel, K. Van Horne, S. Severance, D. Quigley, and T. Sumner, 
“Students’ Responses to Curricular Activities as Indicator of 
Coherence in Project-Based Science,” in Transforming Learning, 
Empowering Learners., 2016, pp. 855–858. 

[38] A. E. Kazdin, “Reactive self-monitoring: The effects of response 
desirability, goal setting, and feedback,” J. Consult. Clin. Psychol., 
vol. 42, no. 5, pp. 704–716, Oct. 1974, doi: 10.1037/h0037050. 

[39] V. J. Khan, P. Markopoulos, B. Eggen, W. Ijsselsteijn, and B. De 
Ruyter, “Reconexp: A way to reduce the data loss of the 
experiencing sampling method,” in MobileHCI 2008 - Proceedings 
of the 10th International Conference on Human-Computer 
Interaction with Mobile Devices and Services, 2008, pp. 471–476, 
doi: 10.1145/1409240.1409316. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /DoulosSIL
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /KrutiDev040Bold
    /KrutiDev040BoldItalic
    /KrutiDev040Condensed
    /KrutiDev040Italic
    /KrutiDev040Thin
    /KrutiDev040Wide
    /KrutiDev060
    /KrutiDev060Bold
    /KrutiDev060BoldItalic
    /KrutiDev060Condensed
    /KrutiDev060Italic
    /KrutiDev060Thin
    /KrutiDev060Wide
    /KrutiDev070
    /KrutiDev070Condensed
    /KrutiDev070Italic
    /KrutiDev070Thin
    /KrutiDev070Wide
    /KrutiDev080
    /KrutiDev080Condensed
    /KrutiDev080Italic
    /KrutiDev080Wide
    /KrutiDev090
    /KrutiDev090Bold
    /KrutiDev090BoldItalic
    /KrutiDev090Condensed
    /KrutiDev090Italic
    /KrutiDev090Thin
    /KrutiDev090Wide
    /KrutiDev100
    /KrutiDev100Bold
    /KrutiDev100BoldItalic
    /KrutiDev100Condensed
    /KrutiDev100Italic
    /KrutiDev100Thin
    /KrutiDev100Wide
    /KrutiDev120
    /KrutiDev120Condensed
    /KrutiDev120Thin
    /KrutiDev120Wide
    /KrutiDev130
    /KrutiDev130Condensed
    /KrutiDev130Thin
    /KrutiDev130Wide
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MTExtraTiger
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SILDoulosIPA
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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 <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


