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Abstract — This paper describes the use of learning by
teaching (LBT) as an instructional strategy to promote standards
education in an undergraduate computer science course. The
main objective of this instructional strategy is to make students
understand how standards and computer network technologies
are fundamental resources to create and use both internet
infrastructure and services in a multitude of devices presented in
daily activities. Such instructional strategy involves a distance
learning platform with a sort of resources such videos,
animations, class materials, online books and other resources, a
set of equipment such as routers and switches to students make
experiments, as well as librarian collaboration to provide access
to technical standards and digital libraries. Preliminary results
and observations indicate that learning by teaching is an effective
approach to introduce technical standards in a computer science
course compared to a traditional approach.

Keywords — standards education, learning by teaching, peer
tutoring.

L INTRODUCTION

The study of computer networks technologies is vital to
undergraduate students understand how to use the available
resources from internet in order to create new systems and
services. The standards are an essential source of information
for the service and system high quality and proper design.
Despite the importance of standards, several undergraduate
academic programs seem do not incorporate the study of
standards in the curricula, which create barriers for students to
understand how a multitude of devices may interact to provide
services or how to create systems using heterogeneous
technologies. Computer Science students usually study
software engineering standards, but not always have contact to
IEEE standards or even with Request for Comments (RFC)
from Internet Engineering Task Force (IETF).

The undergraduate students are considered digital natives
and usually they do not realize (or do not think about) there is
an infrastructure that need to have standards to provide devices
interoperation and digital services such as instant messaging,
video on demand or a simple web browsing. For them, learning
standards do not seem an important issue.

In the proposed approach, students were introduced to all
topics in classes when the teacher presents the main issues of
each topic in the computer networks course syllabus and
briefly do the relationship between them. The students were
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also introduced to several types of resources, such as video,
animations, reference sources and journal articles to create their
own classes and had access to real computer networks
equipment and computers to deeply test and check mechanisms
defined in the standards. Such approach made the education of
these concepts more interactive since it provides a dynamic and
close relationship between standards and the services and
systems that students use in daily activities.

This work aims to foster the discussion about how active
teaching methodologies, like Learning By Teaching (LBT), can
collaborate to encourage students of the Science, Technology,
Engineering and Mathematics (STEM) courses [1] to study
concepts presented in computer network standards and may be
able to apply them into several scenarios. According to the case
study carried out in [2], in which teachers indicated that the
methodology based on LBT: "... supports life and career skills
such as team work, flexibility, being enterprising, adaptability,
self-management, responsibility and effective studying"; and
those are fundamental skills to 21st century professionals. In
order to improve students' abilities regarding to the subject of
computer network standards, an instruction strategy will be
discussed based on LBT methodology to teach critical IEEE
and RFC standards related to computer networks in an
undergraduate computer science course. These instructions are
based on experimentation of the emerging effects of this
method, in which 24 students participated in classes and
activities according to the steps suggested by the Learning by
Teaching methodology. The activities in the proposed approach
was arranged according to revised Bloom’s taxonomy [3] as a
method to classify them according to the level of students’
understanding about each course topic.

II. LITERATURE REVIEW

In contrast to the traditional teaching methods based on
lectures with few interactions between students, the active
learning promotes the engagement of students in the learning
process through class discussions, laboratories, projects and
field experiences [4]. Several papers on the current literature
presents topics about how students and teachers react with the
adoption of active teaching methodologies and discuss the
resistance of both students and teachers into adopt new learning
methods. according to [5] the adoption of new teaching model
has been slow, despite significant evidences of the efficiency of
the method. The empirical results in [5] indicate that the



instructors have great influence to diminish the resistance of
students in the use of the new methodology.

Learning by teaching and peer tutoring are not a new trend
in education but in recent years several papers described
application of this instruction strategy as a tool for active
learning and a way to students improve their own learning [6],
[7]. LBT presents relevant results in both higher education and
middle school, making students to overcome their struggles
and improve the retention of the topics studied as described in
[6] and [8]. The complexity of the systems under development
and the multitude of communication technologies presented in
daily activities has an intrinsic demand for standards that not
only guarantee the interoperation between systems and
services, but also provide the principles to strategic planning of
future infrastructures and services [9]. In [10] is discussed three
categories of standards for complex projects such as smart city
project: (i) the strategic standards to planning the infrastructure
and basic requirements; (ii) process standards to structure
process management and provide coherence between
communication processes; (iii) technical standards with
detailed definitions of processes, mechanisms and algorithms.
In the study of Agayev and Mamedova [11] the main objective
of higher education is the training of the skilled employee and
standards are a fundamental knowledge to professional growth.
However, a professional must be able to continuously learn by
himself and he must be prepared to do so.

The LBT as an instruction strategy may incorporate the
knowledge of computer network standards in an undergraduate
computer network 101 course as a way to promote more
dynamic classes with a deeper understanding of standards and
technologies related to local area networks and internet routing
issues.

A. Learning by Teaching

The active learning concepts may be applied using several
methodologies, one of which is the LBT defined as a teaching
strategy in which the student assumes a role of tutor and
through the teachers’ assistance teaches other colleagues about
some subject. Studies indicate that the student in the role of
tutor retains knowledge more efficiently when compared to
other passive methods of teaching, such as traditional
classroom when lectures are given with a teacher presenting all
knowledge while the students taking notes. Recent researches
based on the learning approach proposed by Jean-Pol Martin
indicate the effectiveness of LBT in the development of
students' abilities expected in the future professionals of XXI
century [2].

There are three steps to apply LBT strategy [12]: (i)
preparation for teaching; (ii) learning by teaching and (iii)
recursive feedback. In preparation of teaching the students
must gather pertinent contents to structure their reasoning
about the subject. In this stage lies the expectation for teaching
for the colleagues, which motivates the student to understand
the topic as best as he can to teach. And such situation
contributes to a deeply learning.

Once completed the preparation for teaching, the effective
stage of learning by teaching begins, in which the tutor
explains the content learned to the others. The tutor could be

stimulated to think about what he effectively learn throughout
doubts that arise from the students that are learning with him.

The last stage of LBT is the recursive feedback, in which
the tutor receives feedback that arises from the evaluate of the
performance of his learners/pupils, that is, how the
learner/pupil act using the taught content explained by the
tutor, in this way, exercises could be applied to the
learner/pupils to guarantee of what tutor taught is correct and
was properly explained. Whether some student makes a
mistake in an exercise, it may indicate that he did not
understand some concept of the subject, both students may
revise the concepts and work to achieve the right
understanding. The teacher assistance may be required at any
time. These steps generate an interactive and active work
between students and between students and teacher. The
expected result is a deeply understanding of the studied
concepts [12].

A survey in [13] concluded there is no relevant differences
in grades of an assignment applied after the class between a
group of students that learn by traditional methods and two
group of students: (i) a group of students that do the LBT and
(i1) other group of students that just prepare themselves to
teach, but did not. However, a second assignment after a week
of the first test indicated that the group of students that
effectively taught other students achieved a deeper degree of
retention of knowledge that the other groups of students. In
[14] the significant retention of content (memorization) and
understanding were achieved in a group of 120 students (60
tutors and 60 receiving students). All those studies indicate
benefits of LBT in several situations, but none of them were
related to learning technological standards in an undergraduate
course, or even detailed the complexity of the subject in which
LBT were applied.

B.  Peer Tutoring

Peer tutoring is also a learning strategy which can be
defined as: “...people from similar social groupings who are
not professional teachers helping each other to learn and
learning themselves by teaching”. Three issues can be
associated with peer tutoring: (i) emotional satisfaction from
tutors when they help learners and perceive his own learning
development; (ii) personal responsibility related to tutor while
engaging himself during the teaching activity; (iii) the
interaction between learners and tutors [15]. Other Survey
emphasizes the importance of encouraging student tutors in
their preparation before leading study groups. The survey
indicates that peer tutoring improves learning from both
student - tutors and learners/pupils [16]. Peer tutoring has
similar issues compared to LBT, and in this paper only LBT is
taking into consideration. The next section is described how
LBT was applied in a computer network class using IEEE and
RFC standards as one of the reference materials of the course.

III. TEACHING COMPUTER NETWORK USING LBT

The LBT was applied in computer network classes as the
learning strategy to motivate students to study the technologies
and standards used for communication in both local area
networks and IP addressing related topics.



LBT activities in the classroom combined individual with
group tasks, however the evaluation described in this work
takes into consideration only the individual grades of students.
The LBT learning strategy was applied in three topics of the
course, and in the end of each class students answered
questions about the studied topic. The LBT was applied in
switch technologies and its mechanisms, VLAN (Virtual LAN)
and STP (Spanning Tree Protocol), and IP (Internet Protocol).
Students had text books to study and a set of videos, animation,
reference sources and scientific and technical papers, and the
standards and references related to standards. In each class, the
group of four students were organized as follows: two as tutors
and two as learners/pupils. If a student is tutor in one class, he
would be learner in the next one.

In order to prepare students to work with LBT, teacher did
a lecture about local area networks (LAN) topics to present the
relevant technologies that will be studied in the LBT classes,
including switch technologies, VLAN and STP. The most
important mechanisms of each technology are presented in a
real scenario of a LAN in order to help students to
understanding the importance of each technology in the
network operation and how such mechanisms are related. The
objective is to give an overview of all topics to the students in
order to help them during the preparation to explain to their
colleagues about one of the proposed topics of the course (or to
teach).

For any other class of LAN all students receive a set of
questions to think about and engage tutors in the topic that will
be taught in the next class (a week later). Such questions are
also related with a typical scenario that students know, such as
“how your computers exchange data using the Ethernet switch?
How it may delivery all frames correctly to every machine?”.
In order to study and be prepared for the class, students have a
distance learning environment with several videos, animations,
online books and texts about each topic of the class, as well as
have access of technical standards and physical reference
books through the library subscription. Currently, students
have access to full text access to standards from IEEE and
IEEEXplore, and to other databases such as Elsevier and
Springer.

As the majority of students have not been worked with
standards prior in the computer science course, the teacher
presents for each topic the standard that should be used in the
class. For example, the IEEE 802.1Q standard for virtual lan
(VLAN) class, the IEEE 802.1W for the spanning tree and the
RFC 2474 and RFC6918 (among others) to IP. For each
standard, the students should study some of the mechanisms
and understand how they should be used in the proposed
scenario for the class.

The students were organized into groups of four, and in
each class, two students took on the role of tutors and the other
two the learners (pupils). In the subsequent class students
changed the roles. The students have access to switches and
routers with respective tutorials to configure equipment and
evaluate the effects of mechanism studied in a scenario
described in the tutorial. The teacher could provide support for
any question that the group could not solve by themselves
during the class. The tutors had around 80 minutes to teach and

the group should to answer some questions in the distance
learning system after the class (around 20 minutes). At the end
of questionnaire, the student received a feedback about the
results.

IV. RESULTS AND LEARNING OUTCOMES

Each LBT class had an individual assignment to students
demonstrate their learning outcomes, and such results were
compared to two evaluations that was done during the term.
The teacher also took notes about the development of activities
in the classroom. The objective was to register what happened
in each class and compare it to the evaluation about the LBT
methodology that students did in the end of the course.

A. Teacher evaluation about LBT approach

After the lecture in which students received an overview
about the topics, they had one week to prepare themselves to
teach each topic. During the preparation week (one week by
topic), students usually did not looked for the teacher to solve
doubts or to ask for assistance of any kind, even if teacher was
available in his office, by email, or in distance learning
environment. However, during the class students asked for help
several times during all classes, which may indicate that other
approaches of LBT could be used to make students more
confident about the topics to teach.

Assignments in the end of class was an interesting tool to
check the LBT effectiveness. Using the questionnaire tool of
the distance learning environment, the teacher created several
questions related with the relevant aspects of the studied topic,
each one with a sort of feedbacks that was presented to students
according to their answers. The learning environment also
reports the success or failure of students in each question, and
when a significant number of students did not understand some
topic, teacher could provide an explanation in the beginning of
the next class or even post some material to them to study
online.

The teacher had to change its role to be also a tutor of each
group of students, and needed to deal with each group of
students work in their own pace. Although there was one topic
with clear learning objectives for each class, each group
develop their own strategy of presentation and discussion of
the subject demanding sometimes more effort than expected by
the teacher. Usually, students tried to deal with topics without
asking for assistance. However, in issues related to standards
such as algorithms, messages, response times of some
mechanism, teacher was requested to help to understand the
reason for the existence of certain mechanisms and how they
are related with some situations of the proposed scenario under
study.

The teacher also need to be aware of the discussions in each
group and how students are using tools, because some concepts
may be misunderstood. At these times, the teacher should
interfere in the discussion of the issue and need to identify the
misunderstandings and propose a question or emphasize some
aspect of the scenario to bring the discussion back to the
learning objectives. The LBT was an useful strategy because it
was possible to closely follow the development of each group
of students. The classroom had 24 students and it was possible



to identify that students could answer correctly direct questions
about some technology of mechanism in most of times, after
the class done by a colleague. However, they needed assistance
to correlate concepts or apply some mechanisms described in
the standards in a given scenario, even if a teacher had
explained the scenario and briefly pointed those relationships
in the first class of LAN or internetworking. Neither orientated
questionnaire nor examples using the equipment in lab
(tutorials) was quite enough to students make the connections
between mechanisms in the given time, around 80 minutes in
class or during their preparation for teach in the class. In both
LAN and IP subjects the teacher needed to have an extra class
to connect the concepts and explain the effects of the
application of technologies described in the standards in a real
network. The LBT was effective to students understand the
mechanisms, but not their applications in a more complex
scenario.

Although students were capable to do all the assignments
and did all evaluations using LBT learning strategy as the same
way as other students that did traditional lectures, the LBT
class students asked for more assistance from teacher to work
with standards and the concepts of computer network classes. It
was not possible to assume those students had more difficulties
to understand and correlate mechanisms and messages patterns
presented in the standards, but they tried to go deeper in the
concepts and that is the reason to request for assistance more
frequently.

The first results indicate similar learning outcomes from
students working in LBT compared to students of a traditional
lecture. In the class using LBT there was 73.0% of students
approved in the computer network courses and in class using
traditional lecture 78% of students were approved. The two
classes were given in the same term, with the same content and
deadlines for the assignments.

Some students reported two reasons to disagree of the LBT
approach: (i) they do not desire to interact with other students
and prefer only a traditional lecture; (ii) they do not understand
or not agree with the potential benefits of the LBT approach
and prefer to study for regular assignments (in this course there
is two assignments during the term).

B.  Student evaluation about LBT approach

Students answered a survey with questions about students
perceptions and evaluation about the application of LBT
method in the course. The format of survey was direct
questions with multiple choices and an open form when
students could write any opinion about the method, the course
outcomes, or other impressions.

Taking into consideration only the number of students
approved, the dynamism of the classes and the possibility of
the students work at their own pace had no effects. One
possible reason for this result should be the impact of the new
proposed learning method (LBT) which was new for all
students. However, most students (92.0%) declared that the
method and how to work with it was quite clear in the
beginning of the course, and more than half students (58,3%)
also declared that LBT made classes more interesting
compared to traditional lecture, against 37,5% of them that

prefer the traditional lecture. Analyzing the anonymous posts
from students it is clear that some students indicates learning
by teaching as an innovative instruction strategies, however
they declare themselves more adapted to the traditional
instruction strategy when teacher guides students through all
topics. Around 10.0% of students from LBT classes
anonymously declare themselves uncomfortable to participate
of this learning strategy and would only study by themselves as
usually did for traditional lectures.

The students also anonymously declared that learned more
when taught the colleagues compared to the traditional lecture
(66,7%). However, several students (approx. 29.0%) declared
that learnt more with a traditional lecture compared to that
learned in LBT. Their comments indicate they were unsure
about how to teach for a colleague, even if the teacher
indicated all relevant points of each topic. And the reason of
such concern was the feeling of responsibility to have a better
understanding of the concepts in order to teach for someone
else. Other pointed reason was they had many issues in a topic
that they need to think about and understand how they was
related to get a good explanation to the learners.

C. Results from evaluations

The contents and the evaluations were organized according
to revised Bloom taxonomy [3] as a way to understand the
results of the evaluation and also understand the learning
outcomes. The evaluations were organized as depicted in table
I, it is emphasized that there is no pre-requisite between revised
Bloom’s categories [17].

TABLE L CONCEPTS CLASSIFICATION ACCORDING TO REVISED
BLOOM’S TAXONOMY
Switchs VLAN/STP IPL
Remember b
Understanding X X
Apply X
Analise
Evaluate ®
Criate

Each topic demands from student more complex exercises
and as consequence a deeper understanding of each topic. Such
organization permits to evaluate how students were dealing
with the LBT strategy and how deeply they were learning. The
class about switch and related technologies had lots of new
concepts such as switch learning process, concepts about what
Ethernet (IEEE 802.3) technology is and its most important
topics. However, students only needed to understand how
components and mechanisms work together to create a layer
two network and remember key features. In VLAN/STP topic
students discussed the concepts, the mechanisms presented in
the standards (802.1Q and 802.1D) and also applied the
technologies in a case study. Because the complexity involved
students should understand the concepts and also apply them.
In this context, the recursive feedback [12] was relevant to
motivate both tutors and learners in wok in one experiment to
solve the case study. Tutors could actively review and
consolidate their knowledge, and learners/pupils demonstrate
to be more interested in learning the concepts to apply them. In



the third class about IP protocol (IP1) students needed to
evaluate a scenario and work in a solution in order to apply a
distribution of IP address in a scenario based on a real network.

For all classes, it was compared the results obtained by
each student between the evaluation in the end of class and the
score in an assignment about all three concepts (called P1).
This last evaluation was done around a month after the switch
class, three weeks after VLAN /STP class and only two weeks
after IP class. The students were identified by their role in each
class, and in P1 the same level of difficulty where applied to
each topic; the question in P1 related to switch topic could be
classified as remember and understanding according to revised
Bloom’s taxonomy [3], the VLAN and STP questions were
classified as understanding and apply, and IP question the
students should evaluate a scenario.

In figure 1 there was no difference between tutors and
learners/pupils and all of them had a good score in both class
evaluation and P1. This result demonstrate that students
remembered and also understood, and there is no difference
between student role. It may have happened because the
question was not complex according Bloom’s taxonomys;
however, it is not possible to confirm improvements since it is
unknown how much time students dedicated to prepare
themselves to P1.

Switch

s . @ Tutor
A Pupil

Activity
Results

Fig. 1. Correlation between test and activity performance of Switch concept

The figure 2 presents some relationships between tutors and
learners/pupils. Most students in area III in the figure II
belongs to the same groups, which indicates that LBT could be
effective. The students in area II could prepare themselves to
the P1, since their results were not good in the class evaluation.
And some students did not present a good result in the P1
compared to class evaluation (area IV). Although it is not
possible to guarantee how much time each student studied to
P1, those questions about VLAN and STP were more difficult
compared to the question about switch technologies.

The difference in the distribution of students in figure 1 and
2 suggests that students of the same groups (area III) had a
better understand of the topics and could apply such concepts

properly, which could indicate the LBT effectiveness
regardless the individual study to P1. And students of area II
and IV, which belongs to same groups as well could not repeat
the results, and in some cases learners/pupils got better results
in P1 compared to their tutors, which suggests LBT was not
effective for those students.
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Fig. 2. Correlation between assignments (test) and activity performance of
VLAN/STP concepts

The last concept was about IP protocol, its concepts, the
application in real networks and the differences between 1Pv4
and IPv6. As students should work with a question about
evaluation in revised Bloom’s taxonomy, which can be
considered more complex compared with previous questions.
Again, the synergy of the group was significant in the results.
In area III of figure 3 students of two groups got the best results
in both class evaluation and P1 evaluation. However, due to the
complexity of the subject the tutors had a better score
compared to learners/pupils. Comparing the results of figure III
with the average grade and with median grade of the past
students of the same course that learnt in a traditional lecture, it
can be observed a negative change in the P1 grades, because
the median is 4.5 points in IP question. Using the LBT strategy
it can be observed that a median was 3.75 and it happened
because most learners/pupils did not reach good grades. Tutors
had median in 9.37 which indicates that for more complex
questions the tutors get better results, which is a similar result
compared to the literature [14].

V. CONCLUSION AND FUTURE WORK

The preliminary results and observations based in an
anonymous survey identified some trends. First, students
indicate their understanding of technical standards and
technologies related to computer networks have increased after
LBT classes, especially when they studied to teach a colleague.
The initial analysis for the two global evaluations of the course
indicated the students achieve better grades in the subjects they



taught compared to subjects they learn with the colleagues. The
second trend is students prefer to use LBT instead of traditional
lectures and the majority approved LBT learning strategy,
however they need more assistance to correlate the
mechanisms and algorithms presented in standards with
proposed case studies.

IP1

Activity
Results
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Fig. 3. Correlation between assignments and activity performance of IP1
concept

Based on answers provided in survey it was not possible to
verify whether students became more confident to study by
themselves or the discuss technologies related to computer
networks or not. Students indicated that they enjoyed and
prefer LBT, and at the same time requested more assistance in
the future. It is not clear with they need assistance to relate
what was studied with case studies or there is other difficulties
not detected during this course.

The ability to teach is essential to the professionals of this
century [2] and LBT could promote such skill development.
The results obtained by learners/pupils in evaluation indicated
that students are able to teach when LBT is applied, but some
support from teacher is necessary to deal with students doubts
or to advisory in several subjects related to teaching activity.
The students changed their behavior during the experiments in
the three classes and it was related with the complexity of the
topic. The results suggested the groups that work better and did
a richer discussion got better scores, and also suggested that the
retention of groups that better work in LBT got better results as
well.

Future work includes to plan continue improvements in the
online materials to help students to identify the most relevant
issues of each topic and better prepare themselves to teach.
Some more detailed case studies could be developed to help
students understanding about how mechanisms from standards
work in real computer networks. Such case studies could be
extensions of the current laboratory tutorials. Also, the authors
plan to improve the support to students when they are
preparing themselves to teach and after the LBT class for

topics that has some misunderstanding detected by evaluations.
It is also necessary to explore other categories of Bloom
taxonomy to identify the effectiveness of LBT in each category
of cognitive skills in order to better prepare students for
community.

ACKNOWLEDGMENT

The authors would like to thank to National Council for
Scientific and Technological Development (CNPq) by the
financial support of Gustavo Magalhaes Tercete (scholarship
147165/2015-6)

REFERENCES

[1] Freeman, Scott et al. Active learning increases student performance in
science, engineering, and mathematics. Proceedings of the National
Academy of Sciences, v. 111, n. 23, p. 8410-8415, 2014.

[2] Aslan, Safiye. Is learning by teaching effective in gaining 21st century
skills? The views of pre-service science teachers. Educational
Sciences: Theory & Practice, v. 6, p. 1441-1457, 2015.

[3] Anderson, Lorin W.; Krathwohl, David R.; Bloom, Benjamin
Samuel.A taxonomy for learning, teaching, and assessing: A revision
of Bloom's taxonomy of educational objectives. Allyn & Bacon, 2001.

[4] Ryan, Michael p.; Martens, Gretchen G. Planning a College Course: A
Guidebook for the Graduate Teaching Assistant. (1989)

[5] Nguyen, Kevin, et al. "Students’ expectations, types of instruction, and
instructor ~ strategies predicting student response to active
learning." Accepted on September 4 (2016).

[6] Sommers, Grace. "Students helping students: The benefits of peer
tutoring in mathematics." Integrated STEM Education Conference
(ISEC), 2015 IEEE. IEEE, 2015.

[7]1 Park, SeungWon, and ChanMin Kim. ”Boosting learning-by-teaching
in virtual tutoring.” Computers & Education 82 (2015): 129-140.

[8] Colvin, Janet W. ”Peer Mentoring and Tutoring in Higher Education.”
Exploring Learning & Teaching in Higher Education. Springer Berlin
Heidelberg, 2015. 207-229.

[9] Trivedi, Yatin. ”Smart CitieS: StandardS Will enSure SuCCeSS.”
IEEE Communications Magazine 5 (2016).

[10] Lea, Robert. "Making Sense of the Smart City Standardization
Landscape” IEEE Smart City Standards 6.4 (2016).

[11] Agayev, Firudin, and Gulara Mamedova. “Development of an
educational standard of higher education for ICT sphere.” 2012 IV
International Conference Problems of Cybernetics and Informatics
(PCI).Published. 2012.

[12] Okita, Sandra Y., et al.”Learning by teaching with virtual peers and the
effects of technological design choices on learning.” Computers &
Education 63 (2013): 176-196.

[13] Fiorella, Logan, and Richard E. Mayer. “The relative benefits of
learning by teaching and teaching expectancy.” Contemporary
Educational Psychology 38.4 (2013): 281-288.

[14] Roscoe, Rod D.”Self-monitoring and knowledge-building in learning
by teaching.” Instructional Science 42.3 (2014): 327-351.

[15] Topping, Keith J. "The effectiveness of peer tutoring in further and
higher education: A typology and review of the literature." Higher
education 32.3 (1996): 321-345.

[16] Schramm, Carrie, Shane Brown, and David Street. “Peer tutors’
perceptions of the in-class peer tutoring program in mechanics of
materials.” 2009 39th IEEE Frontiers in Education Conference. IEEE,
20009.

[17] Krathwohl, David R. A revision of Bloom's taxonomy: An overview.
Theory into practice, v. 41, n. 4, p. 212-218, 2002.




<<
  /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




