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Abstract—Current e-learning environment do not adequately
support collaboration among students and between students and
lecturers. This paper presents the design principles, prototype
design and heuristic evaluation of teach, learn and research
(TELEREC) e-collaboration environment for higher educational
institutions. The objectives are to investigate existing design
principles and didactics for e-collaboration to ascertain a realistic
option for designing and developing an e-collaboration
environments; second, to report on the implementation of the
prototype design using a blended learning approach; and finally, to
conduct formative assessment and experts’ evaluation of the
system. The methodological approach followed a design research
approach which also integrates the values and practices of iterative
development as well as user-centered design activities. The results
of the study suggest that TELEREC e-collaboration environment
support important usability elements such as navigability,
consistency, efficiency, attractiveness, visibility and controllability
as discussed in the findings.
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L

e-Collaboration is the art and science of “constructing
knowledge, negotiating meanings and/or solving problems
through mutual engagement of two or more learners in a
coordinated effort using Internet and electronic communication”
[1]. It is the use of electronic media by individuals who have
common goal to achieve results [2]. Even though the concept of
e-collaboration emerged with the military [3], it has since been
used in wide range of sectors such as, in the industries,
businesses, health, and in education. The concept is much
broader than “Computer-mediated communication” [3] and
mobile collaboration.

INTRODUCTION

e-Collaboration supports co-laboring, co-creation, co-
sharing and sees students as active partners in the community of
learners, that meaningful learning occurs and that knowledge is
socially produced by consensus [4]. It gives students the
opportunity to learn from one another interactively, create
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relationship, discuss, reflect, collect and analyze information, as
well as a medium for sharing resources, knowledge and
information.

This calls for an effective environment for e-collaboration
to occur among students and between students and instructors. It
also calls for design principles, effective didactics and motivated
users.

Early analysis on the students’ opinions to use Social Media
Technologies (SMTs) for teaching, learning and research has
been conducted [5]. Our findings revealed that 74 out of 80
respondents would like to use SMTs for teaching and learning.
This was followed by a proposed conceptual framework for the
design and development of e-collaboration system [6]. The
conceptual framework which incorporates iterative development
process served as a guide in the implementation of TELEREC
(teach, learn and research e-collaboration environment).

Prior research has suggested that face-to-face and traditional
in-class collaborative teaching and learning methods limit
learners to educator’s course objectives [7], it does not allow the
learner to go back and experience the class again to review and
reflect on the time together with classmates and educators. More
importantly, it does not cater for learners’ absence, shyness and
distraction. Furthermore, according to [8], the adoption of SMTs
for collaborative teaching and learning is slowly emerging,
while some educators are still experimenting most educators are
not confident and experience in using SMTs for teaching.

The objectives of the current research are to investigate
existing design principles and didactics for e-collaboration to
ascertain a realistic option for developing e-collaboration
environments. The second objective is to design and implement
a prototype of TELEREC using a blended learning approach to
serve as an effective platform for on-demand teaching and
learning, collective knowledge creation, interaction and sharing
in an online blended environment. Finally, this research also
aims at conducting formative assessment and experts’ evaluation
of TELEREC.
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In order to achieve the above objectives, the researchers
pose the following questions:

e What are the design principles, theories and didactic
rationale for e-collaboration learning?
How can TELEREC e-collaboration
prototyped and implemented?

How can the usability of the proposed system be
measured?

system be

II. RELATED WORK

A. e-Collaboration System Development Guidelines

An ideal e-collaboration system must take cognizance of
learning theories, pedagogy/didactics, learning styles, learning
strategies, usability, utility, and users in order to be effective and
efficient. This is because some learners find it easier to learn
either individually, or in team or by practical or theoretical
approaches.

1) Learning strategies and learning style

Learning strategies are methods and processes that can be
applied in case of an individual learning process and this can be
developed and acquired differently by different individual as it
depends on their learning style which are the differences in
“strengths and preferences in the way of inputting and
processing information” [9] by different learners.

2) Usability

Another import issues to take cognizance of is system
usability; which is the assessment of the quality, ease of use,
user friendliness and how pleasant user interfaces are to users. It
is “the capability of the software product to be understood,
learned, used and attractive to the user, when used under
specified conditions” [10]. The main goal is to identify issues
and problems related to user interfaces design in the context of
use cases [11]. it also allow educators and designers to identify
users need to improve their satisfaction [12].

Many researchers have proposed different elements for
inspecting and validating the usability of systems. According to
[13], six quality components can be employed in evaluating
system usability. In a study of design principles, [14] also
presented five elements of user interface principles. [11] also
proposed ten elements for user interface design. finally,
according to [10], the ISO 25010 has characterized usability into
eight sub-characteristics.

3) Utility

This is a design issue which is mainly concerned with
system functionality. By this, developers find out either it does
what the system should do. According to [13] “useful=usability
+utility” [13]. Thus, the usefulness of a system will be
ascertained from the result of both usability and utility tests.

4) Users

The importance of user in system design cannot be over
emphasized. Their needs and wants need to be considered
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throughout the development process for them to understand and
use the application. They should be involved in the design and
development process. Thus, “the system should speak the users'
language, with words, phrases and concepts familiar to the user,
rather than system-oriented terms” [10].

5) Theoretical foundation and didactics of the e-
collaboration system
The e-collaboration environment is supported by five
learning theories namely, the social-cognitive, situated, socio-
constructivism, connectivism, and media synchronicity as
illustrated in Table I.

These theories all support e-collaboration and have
elements of social interaction and students’ active contribution
to the constructions of knowledge instead of passively receiving
knowledge without any contribution of what they know, their
believes and getting feedbacks from their respective actions.
Table I also illustrates the didactic methods supported by these
theories.

The didactics employed with this current study are
exploration, problem-based learning, goal-based learning, peer
collaboration and feedback from students, instructors and from
the e-collaboration system. These are important to ensure
authentic teaching and learning.

B.  Practical Uses of Social Media for Collaboration

Many researchers and educationist have used SMTs in
different ways to enhance teaching and learning particularly in a
blended mode. loannis Giannoukos et al. from National
Technical University of Athens experiment the use of wiki and
forum in blended mode. Students were allowed to discuss a
course related topics using forum in other to produce new
educational materials which was then stored in wiki for future
use. Students’ activities data and questionnaire were used to
evaluate the effectiveness of the system. The results shows that
the methodology effectively supported group work, improve
students’ performance and motivation [15].

In addition, Steve Wheeler [16], used wiki and blog to
support interaction and collaboration among students in a higher
educational institution. Students were allowed to use their
personal blog for reflection, learning diary and to post comment
on others blogs. Wikis on the other hand, was use for interactive,
argumentative and collaborative activities. For ease and
effective use of wikis for collaboration, the author introduced a
five-stage model of online learning activities. Result of the study
indicated that the use of wikis and blog in teaching and learning
promotes positive changes in students in higher educational
institution; it enhances quality and encourages individual and
collaborative learning wherever they are [16].

Furthermore, Sua et al. conducted an empirical investigation
in the use of wiki in a final year dissertation module, in a BSc
Information Technology degree course. Students were made to
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write, post and review other’s articles with the tutor’s support.
Their findings shows that wikis is an effective tool for
collaboration [17].

On the contrary Chen et al. developed a Web 2.0 annotation
system, MyNote, which allows learners to discuss, write and
share notes with their colleagues and instructors. Their findings
showed that MyNote support elements of usability in terms of
interactivity, usefulness, helpfulness, and willingness for future
[18].

III. METHODOLOGY

This study involves four set of methods: a comparative
analysis of literature to ascertain design principles, an iterative
development process of TELEREC e-collaboration system; a

throughout the period of the course, and expert evaluation. In the
first part of the methodology, a literature search and comparative
analysis was made on design principles for e-collaboration as
illustrated in Table I. The second part of the methodology
employed an iterative development process consisting of four
main phases (requirements gathering and analysis; prototype
design and pre-release; collaborative instructional delivery; and
evaluation). The third part of the method involves expert
evaluation of TELEREC using a set of heuristics that consisted
of 30 questions categorized under six sub headings
(attractiveness, navigation, consistency, visibility, controllability
and efficiency). The questionnaire is made of Likert-scale
questions with 5-point preference scale (strongly disagree,
disagree, neutral, agree, and strongly agree).

quantitative assessment relying on students’ action log
TABLE 1. CRITICAL ANALYSIS OF LEARNING THEORIES
L;:Zg:;g Meaning Design Principles Didactic Methods
Social Learning that occurs as experts and novices interact socially while focused e Self-publishing and reflective . Modelling
Cognitive on completing a task. The focus is on developing cognitive skills through blogging . Demonstration
Theory participating in authentic learning experiences [8], [20]. e  Interactive environments for . Explanation
proposed by Learning is believed to take place at two levels intra- construction of understanding. | o Coaching
Vygotsky psychological/individual level and inter-psychological level. Vygotsky . System that encourages . Scaffolding
formulated the concepts of More Knowledgeable Other (MKO) and Zone experimentation and discovery | o Reflection
of Proximal Development (ZPD). MKO refers to anyone or machine with e Support for reflection [20] N Articulation
higher knowledge and/or skill than the learner. The MKO can bg the . Memory, motivation, thinking, | e Explorations
lecturer, teacher, coach, adult, colleague or computer. The ZPD is the abstraction
distance between a learner’s individual development through individual
problem solving and potential development through social interaction,
guidance or collaboration.
Situated A learner will always be subjected to influences from the social and . Environments for participation | Peer collaboration
Theory cultural setting in which the learning occurs, which will also define at least | o Support for development of . Peer contribution
partly the learning outcomes [20]. Learning is seen as social practice [8], identities . Peer feedback
[20]. . Dialogue that facilitates the . Comparing idea with others
learning relationships [20] e Group mediated cognition
[21]
Social It views learning as the process of learners actively constructs knowledge, . actively involve learner . Problem-based learning
Constructivism | through achieving understanding. It enables the learner to take control of . democratic environment . Reciprocal teaching
Theory their learning. Also, knowledge construction is mediated through . activities are interactive and . Goal-based scenarios
interaction with others and through the process of reflective thinking. student-centered . Project-based
. the teacher facilitates the . Learning enquiry-oriented
learning process
Connectivism It emphasizes the negotiated, networked and distributed nature of learning . Nurturing and maintaining . Modelling
Theory across physical and virtual spaces. [9] connections is needed to . Demonstration
e Learning and knowledge rests in diversity of opinions. facilitate continual learning . Practise
e Learning is a process of connecting specialised nodes or information . Ability to see connections . Reflection
sources. between fields, ideas, and
e Learning may reside in non-human appliances. concepts is a core skill
e  Capacity to know more is more critical than what is known. . Currency (accurate, up-to-date
knowledge) is the intent of all
connectivist learning activities
. Decision-making is it self a
learning process [22].
Media It emphasize that the capability of media should support synchronicity, “a The media should have: . Conveyance of information
Synchronicity state in which individuals are working together at the same time with a . Transmission Velocity . Convergence of meanings
Theory (MST) common focus” [23]. It suggests two processes of communication between . Parallelism
the sender and receiver to be conveyance of knowledge or information and . Symbol Sets
convergence of meanings. “Both must occur in order to reach a group . Rehearsability
outcome. During the conveyance phase, information is exchanged. In the . Reprocessability
convergence phase, participants work together to develop a shared meaning
of the information that was provided” [23].
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According to Kukulska-Hulme and Traxler, for Higher
Educational institutions the maximum number for cost effective
evaluation is 2-4 experts [19]. In this study, we use four experts.
Finally, student action log of activities within TELEREC and
other analyzes based on participation, quality of discussions,
posting, responding, and feedback created were used as
formative assessment. The objective is to examine the general
usage of TELEREC and other online interactions during the
course.

III. RESULTS AND DISCUSSION

A. The Design and Requirement Principles for TELEREC e-
Collaboration Environment

Five design and requirements principles served as guideline
in the design of contents for TELEREC e-collaboration
environment. These are: choice for social media technology to
serve as a platform; choice for icons to serve as navigation
menu; choice of class or course for the students, lecture and or
tutor to use the system; usability issues to be tested; didactic or
pedagogic to be employed; and supporting theories. These are
discussed below:

1) Icons for interface design

Questionnaires were administered on users’ choices of icons
for user interface design. Students were to select the most likely
representable icon for six keywords namely; privacy, contact-us,
syllabus, collaboration, resources/library, and lab-exercises.
After the questionnaires were analysed, the most selected icon
was then used for navigation menu as illustrated in the
homepage of TELEREC e-collaboration system in Fig. 1.

2)  Medium and its limitation

Since there are many wiki software for developing wiki
applications, this calls for researching into which is appropriate
for prototyping TELEREC. A wiki choice wizard from
http://www.wikimatrix.org/wizard.php was used to compare
four types of wiki software before final selection of wikispaces
for educators based on the fact that it is free and open sources
software with supporting free hosting feature of 2GB unlimited
support for formative assessment. In its support for usability, it
has features for editing, templates, toolbar and WYSIWYG
editor.

Welcome to Teach, Learn and Research E-Collaboration Environment (TELEREC) = 1

ically. The main goal is for you lo callaboratiely ressarch, teach

COLLABORATION

Fig. 1. Screenshot of TELEREC e-collaboration environment homepage

3) Course and group studied

Five groups consisting of six members were studied in an
introduction to business information system course at the
University Teknologi PETRONAS for a period of seven months.
All groups voluntarily adopted and use the TELEREC e-
collaboration system, which is based on wikispaces platform.
Each group was able to collaboratively solve problems through
dialogue, posting, discussing, sharing, interacting, creating
documents and linking it to their homepage. In this environment,
feedbacks were gotten from facilitator and students.

4) Usability test instruments

Comparing the usability tests components in [11], [13],
[14], indicated that they have some common elements. A further
comparison with the purpose of this study led to the selection of
seven elements listed and described in Table II. The selected
elements were then used in the design of user questionnaire that
consisted of Likert-scale questions with 5-point preference scale
(strongly disagree, disagree, neutral, agree, and strongly agree)
and open-ended questions.

B.  Scenario of Theories Application within TELEREC

The sender (instructor) create and or upload course materials
like course outline, syllabus, e-books, reading items, videos,
visual materials, quizzes, and assignments on class wiki, which
is part of the conveyance stage. In addition to posting
information on wiki, the instructor also posted problem-based
scenario, case-based scenarios or questions on weekly bases for
students to collaboratively solve through dialogue, posting, co-
creating and co-editing using feedback from peers and
instructor. This means that the receivers (students) would have
to go through the convergence process by reading, interpreting,
discussing, co-creating, co-editing and co-sharing contents.

Consensus is made through collective feedbacks from
colleagues and or instructor. Agreement or disagreement can be
discussed using class wiki directly or by using any form of

TABLE II. USER INTERFACE DESIGN AND EVALUATION PRINCIPLES

Usability

Element Descriptions

Simple Navigation | Navigation shouldn’t be so complex and should be consistent in
other not to confuse the user. This will also reduce number of
keystrokes, maintain the pace of learning and retain interest of

learners [14] .

Consistency Can users use the system without being confuse with different

words, situations, or actions? [13], [14].

Efficiency Can users perform basic task as quickly as possible after they’ve
learn the design? [13], [11]. When users feel they can easily locate

and perform tasks [25].

Attractiveness How enjoyable, pleasing and fun is it to use the system?

Visibility The system should employ appropriate feedback to always keep

users informed [11].

Controllability Do users feel they have some degree of control and can navigate

through the menu to derive useful information?
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social media and later link to class wiki. The instructor or tutor
then makes the final evaluation and publishing through their
respective feedback. When the deadline for task activities is over
no user can contribute, edit and or post solution to the problem.
Another process then begins for other problems or case study.

Using the environment to demonstrate social cognitive
development theory indicated that TELEREC e-collaboration
environment would support individual learning through the
posted resources such as e-books, slides, videos, links to quizzes
and important articles. Secondly, the environment would support
collaborative social interaction between students and among
students and instructor. Important cognitive development will be
realized through the process of more knowledgeable order
(MKO).

As opposed to other theories which believes that learning
takes place inside the head of individual, Siemen’s believe that
“we need to rely on Network of people (and increasingly
technology) to store, access and retrieve knowledge and
motivate its uses [24]”. TELEREC environment support the
ability of users to retrieve information from individual, others
and SMTs.

C. The System Structure

The overall structure of the system was first considered
before selecting wikispaces for use in the development of
TELEREC e-collaboration environment. The structure as
illustrated in Fig. 2 demonstrated that students must first of all
login before accessing the homepage. Then, right from the
homepage, the navigation menu has specific and different
support for students and other users (lecturers, tutors, and
designer). Thus, all the activities in curly-bracket-1 can be
performed by students while other users can perform activities in
curly-bracket-2 in addition to what students can do.

TELEREC
(Teach, Learn and Research -
collaborati en Envirenm ent)

Navigation Itsm s
Students = 1 j s
S ) 1 1
| Syllabus I | Collaborate I ILabExerrjses II Upload files | | Settings I
Resources
Create Pages
3 ¥ & v
Dowrload II Read I I Quiz II Add I
| = [ ] [ | [Fomm |
1 ecturer Tutor = 1&21
7 3
e e

{ |

I Group I I Individual |

Fig. 2. Overall structure of TELEREC
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D. The Prototype Design

The TELEREC e-collaboration environment is design using
wikispaces for educators. This environment support e-
collaboration activities through the employment of constructivist
didactics methods of teaching (a teaching and learning approach
which ascertains that learners have prior-knowledge/schema and
that learning takes place through active participation of learners
rather than passively receiving knowledge). Active participation
will motivate learners, enable them to think critically, and make
them independent to take control of their own learning [26].
Through collaboration they will experience others’ viewpoints,
discuss, discover, analyze and make a conclusive decision. They
will also develop meta-cognition resulting in a motivated and
independent individual. The five learning theories as described
in Table I all support collaboration activities that can be applied
within the TELEREC environment.

Fig. 1 is the screenshot of the homepage with menu items at
the top consisting of members, projects, events, assessment and
settings. The menu item at the right side bar consist of home,
pages, changes, syllabus, resources, collaboration exercises, lab
exercises, contact and privacy. Fig. 3 is the screenshot of
individual student activities log.

E. Results from Experts Evaluation

This study involved four experts all PhD students with
relevant knowledge in usability studies and Human Computer
Interaction to evaluate the usability of TELEREC using a set of
heuristics as described in the methodology section. After given
them the access to use the system, a walkthrough of the system
was conducted to get familiar with the interface. Then the set of
questionnaire was given to be completed as they performed
specific tasks using the system.

The result indicated that all the mean score of all the six
elements are above four. The attractiveness, simple navigation
and controllability elements had the highest mean score of 4.9
out of total mean score of 5. This was followed by both
consistencies and efficiency with mean score of 4.8. Finally, the
visibility element has a mean score of 4.7.

O WONGJUN oo bl - —

© HAMIZAHISA dom bt A el o= A 4| e s et

-
O ANISAHMARDIAH

© RADZIAHZAINUDDIN B I IR TSP

O MILLATINA boom g

O DALILANAJWVWA

—— W —

O halimatu

5 OO0 e witng

Fig. 3. Students activities log
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IV. CONCLUSION

This study presents the design principles, models, prototype

design and the results of usability evaluation of TELEREC e-
collaboration system by experts. The result from experts
indicated that the prototyped TELEREC e-collaboration system
has met the requirement of usability elements as a collaboration
tool as illustrated in Fig. 4.

V. FUTURE WORKS

Since it is always the best to evaluate user interface by

employing different techniques [27], and the fact that heuristic
evaluation only finds minor problems; our future work would
involve conducting usability and effectiveness test using the real
users of the system.

(1]

4.95

49 -
4.85 -
m 4.8
o 48 -
a4.75 -
N 47 -
4.65 -
4.6 - .

4.9

Fig. 4. Usability evaluation result

REFERENCES

J. E. Salmons, Taxonomy of Collaborative e-Learning, Union Institute &
University, 2006.

K. Ned, Unexpected Outcomes of Lean e-Collaboration, Encyclopedia of
E-commerce, E-government and Mobile Commerce, Khosrowpour,
M.(Ed), Idea Group Publishing, Hershey, PA, 2006.

K. Ned, "What is e-collaboration?," International Journal of e-
Collaboration, vol. 1, pp. 1-7, 2005.

E. Barkley, C. Patricia, and H. M. Claire, Collaborative Learning
Techniques: A Handbook for College Faculty, San Francisco, CA, Jossey-
Bass, 2005.

A.-S. Yussiff, W. F. Wan Ahmad, and A. Oxley, "An exploration of social
media technologies and their potential uses in higher educational
Institutions: A case study of Universiti Teknologi PETRONAS," in /IEEE
Conference on e-Learning, e-Management and e-Services (IC3e), 2013, pp.
7-12.

A.-S. Yussiff, W. F. Wan Ahmad, and A. Oxley, "Conceptual framework
for effective e-collaboration and didactic enhancement," in International
Conference on Computer and Information Sciences (ICCOINS), 2014, pp.
1-6.

148

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[1e]

[17]

(18]

[19]
[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

H. G. Fletcher and K. 1. Susan, "A conceptual e-learning framework,"
European, Mediterranean & Middle Eastern Conference on Information
Systems, pp. 636 - 650, 2011.

G. Conole and P. Alevizou, "A literature review of the use of Web 2.0
tools in higher education," 4 report commissioned by the Higher Education
Academy, 2010.

1. Béres and M. Turcsanyi-Szabd, "Added value model of collaboration in
higher education," Interdisciplinary Journal of e-Learning and Learning
Objects, vol. 6, pp. 203-215, 2010.

G. Cockton, "Usability evaluation," in. The Encyclopedia of Human-
Computer Interaction,” 2™ Ed. Soegaard, Mads and Dam, Rikke Friis
(eds.), Aarhus, Denmark: The Interaction Design Foundation, 2013.

J. Nielson, [0 Usability Heuristics for User Interface Design, 1995.
[Online]. [Accessed 4/6/2014]. Available: http://www.nngroup.comy/article
s/ten-usability-heuristics/

D. Brock, S. Kim, O. Palmer, T. Gallagher, and E. Holmboe, "Usability
testing for the rest of us: The application of discount usability principles in
the development of an online communications assessment application,"
Teaching and Learning in Medicine, vol. 25, pp. 89-96, 2013.

J. Nielson, Usability 101: Introduction to Usability, 2012. [Online].
[Accessed 4/5/2014] Available: http://www.nngroup.com/articles/usability-
101-introduction-to-usability/

A. S. Hashim, W. F. Wan Ahmad, and A. Rohiza, "A study of design
principles and requirements for the m-learning application development,"
in International Conference on User Science and Engineering (i-USEr),
2010, pp. 226-231.

1. Giannoukos, 1. Lykourentzou, G. Mpardis, V. Nikolopoulos, V. Loumos,
and E. Kayafas, "Collaborative e-learning environments enhanced by wiki
technologies," in Proceedings of the I1* International Conference on
Pervasive Technologies Related to Assistive Environments, 2008, p. 59.

S. Wheeler, "Open content, open learning 2.0: Using wikis and blogs in
higher education," in Changing cultures in Higher Education, ed: Springer,
2010, pp. 103-114.

F. Su and C. Beaumont, "Evaluating the use of a wiki for collaborative
learning," Innovations in Education and Teaching International, vol. 47,
pp. 417-431, 2010.

Y.-C. Chen, R.-H. Hwang, and C.-Y. Wang, "Development and evaluation
of a Web 2.0 annotation system as a learning tool in an e-learning
environment," Computers & Education, vol. 58, pp. 1094-1105, 2012.

A. Kukulska-Hulme and J. Traxler, Mobile Learning: A Handbook for
Educators and Trainers, Routledge, 2007.

T. Mayes and S. De Freitas, "Review of e-learning theories, frameworks
and models," JISC e-Learning Models Desk Study, 2006.

C. N. Gunawardena, M. B. Hermans, D. Sanchez, C. Richmond, M.
Bohley, and R. Tuttle, "A theoretical framework for building online
communities of practice with social networking tools," Educational Media
International, vol. 46, pp. 3-16, 2009.

Wikipedia, Connectivism. [Online]. [Accessed 21/8/2014] Available:
http://en.wikipedia.org/wiki/Connectivism

L.L. Hsiang and K. Dieffenbach, Media Synchronicity Theory. [Online].
[Accessed21/8/2014]Available:http://technologytheorieswiki.wikispaces.co
m/Media+Synchronicity+Theory

G. Siemens, "Connectivism: A learning theory for the digital age,"
International Journal of Instructional Technology and Distance Learning,
vol. 2, pp. 3-10, 2005.

J. Kirakowski, N. Claridge, and R. Whitehand, "Human centered measures
of success in web site design," in Proceedings of the Fourth Conference on
Human Factors & the Web, 1998.

Wikipedia, Didactic Method. 2013. [Online]. [Accessed 21/8/2014]
Auvailable: http://en.wikipedia.org/wiki/Didactic_method

R. Jeffries and H. Desurvire, "Usability testing vs. heuristic evaluation:
Was there a contest?," ACM SIGCHI Bulletin, vol. 24, pp. 39-41, 1992.




<<
  /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 false
  /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
    /AdobeSansMM
    /AdobeSerifMM
    /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
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /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
    /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
    /EuroSig
    /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
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-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
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /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
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /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
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /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
    /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
    /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
    /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 200
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 on-screen display, e-mail, and the Internet.  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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


