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Abstract— Issues related to the failure of mathematics in the 

teaching of engineering and the negative impact that these 
difficulties have in various courses in engineering degrees is a 
problem to which we have devoted our attention and 
investigation. Most students when entering higher education have 
insufficient preparation in mathematics. It is further aggravated 
because of the different areas of knowledge from their 
background when entering degrees in Engineering. The 
Mathematics in Engineering Support Center (CeAMatE) is a 
space intended to monitor students who attend the course of 
"Differential and Integral Calculus". It allows the construction of 
an academic course that promotes the development of students' 
independent study skills, with the joint responsibility of building 
their own educational paths. It also facilitates the construction of 
learning and acquisition of new knowledge through the 
availability of various activities and resources aimed at 
overcoming students’ difficulties. It also incorporates an e-
learning component, adapting to the learning styles and cognitive 
levels of students. The understanding of the educational 
pathways made by students who attended CeAMatE and the 
corresponding academic achievement in "Differential and 
Integral Calculus" course is a goal of this study. This analysis 
will permit a better development of a set of suitable mathematical 
strategies/activities. 

Keywords— Learning paths; engineering; mathematics; 
blended learning 

I. INTRODUCTION 

The admission policies in higher education have a 
significant difference between educational supply and demand 
where there is a substantial decrease in the demand. Therefore, 
meseaures have been implemented to try to democratize the 
access. In Portugal, the Mathematics and Physics exams 
became mandatory for the access to most engineering courses 
in 2012. It was a measure that teachers had always certified as 

essential for the areas of Engineering. However, our 
perception is that most students complete their secondary 
school with a lack of knowledge in these topics. The reasons 
could be a future line of research because these topics are 
taught in secondary school and it is not a subject ignored by 
the teachers, but simply students couldn’t master and apply 
these topics. Furthermore, it is difficult to entice the new 
generations in enjoying these types of subjects due to their 
previous difficulties, which have created a stereotype of 
adversion in our society to these areas. Consequently, there is 
a decrease in demand for engineering courses. To confront this 
problem, higher education institutions provide input 
mechanisms from a very diverse audience and from very 
different areas with different personal, motivational and 
cognitive characteristics. This heterogeneity demands that 
there be an increase in attention given to the inclusion of 
complementary means to the formation of some of the 
enrolled profiles. 

In this context, it is a priority that the math teachers in 
undergraduate engineering, especially those who teach courses 
in the first year, look for changes in their teaching practices. 
This will allow the adequacy of educational strategies to cover 
such a huge diversity of students’ backgrounds. This practice 
becomes a permanent challenge for teachers of Higher 
Education and launches a debate of some important issues, 
particularly with regard to the motivation, the student success 
and the design of the different learning paths. 

II. THE DIAGNOSIS 

A. Perception of the students dificulties 

Due to the multiple concerns about the process of teaching 
and learning of mathematics at engineering degrees, in 2011 
the Research Group in Teaching of Mathematics in 



Engeneering (whose Portuguese acronym is GIDiMatE) was 
constituted. This group was interested in research work, which 
aims to understand how, where and why students may or may 
not learn math. The establishing of relationships between 
teaching and learning methods and the building of learning 
environments that give responsibility to all the people 
involved in the educational process was also a goal of this 
group. 

The difficulties in teaching courses of Differential and 
Integral Calculus when students access undergraduate courses 
have been shown in many studies [1-5]. The difficulties 
experienced by students in basic content essential to their full 
integration in these courses is one of the main concerns 
expressed by teachers. This, inevitably, leads to an adaptation 
of curriculum organization and the definition of actions for 
changing the situation. In this regard, a major concern for 
teachers is how to present integrated concepts in Curricular 
Units of Differential and Integral Calculus (UC-CDI) in a way 
that allows students a better understanding of these topics. 
According to [6] the successful integration of students in 
theses subjects is verified by the need to reconcile the 
mathematical basis of knowledge acquired during the 
secondary education with the knowledge considered essential 
for the first year attendence in engineering. This consistency 
brings forth better student integration with the curricular units. 
Therefore urgent articulation between secondary and higher 
education is needed to reduce the degree of early withdrawal 
in classes with consequent implications for the academic 
failure. 

B. The errors 

One way to analyze students' difficulties in learning 
mathematical content emerges from a careful investigation of 
the answers which students present to mathematical questions. 
The detection of errors contributes towards an understanding 
of how the students obtain certain knowledge [7-8]. In this 
context, the identification of errors and consequent 
comprehension of the mathematical thinking and cognitive 
style of students may arise as an important and needed 
pedagogical tool to be integrated into the design and 
implementation of teaching strategies, since it may potentiate 
a set of activities aimed at overcoming difficulties. 

The observation of the mistakes made by the students, as 
well as the various versions in which they arise, will reveal the 
basic or elementary knowledge that is missing and is essential 
in the UC-CDI syllabus. This allows the construction of a 
basic framework and a set of strategies to include in the 
teaching practice. A study [9] carried out in the first half of 
2011/2012 academic year and the review of the collected 
literature [3] identified a number of errors considered the most 
common and supposedly responsible for the incorrect answers 
to certain questions at UC-CDI. 

A more specific analysis in the interpretation of these 
errors, as well as the various representations as they occur in 
the tests of student assessment, suggests the lack of basic 
knowledge in terms of understanding the difference between 
the properties of addition and multiplication. The study also 
shows that the incidence of these errors and their typology was 

directly related to the matter addressed in the evaluation. 
These findings infer the need to implement strategies in the 
classroom or outside, which can meet the real needs of 
students in overcoming their previously identified difficulties. 
These suggest the development of activities aimed at the 
acquisition of basic knowledge, which could run parallel to the 
development of the course. 

For the proper functioning of the UC-CDI, this study also 
recommended the existence of a diagnostic test. It will enable 
an earlier detection of students' difficulties in order to make a 
timely intervention to avoid demotivation and consequent 
abandonment. 

C. The diagnostic test 

Following the recommendations proposed, the Diagnostic 
Test (DT) has become one of the visible faces of GIDiMatE. 
This DT was set in order to analyze the level of basic 
knowledge identified as fundamental to the full integration of 
the mathematics syllabus in UC-CDI. 

Held for the first time in the academic year 2011/2012, the 
construction of the diagnostic test has had successive changes 
leading to a model that, in 2013/2014, was considered ideal 
for future comparisons. The amendments took into [10] 
through its working group (Mathematics Working Group) and 
further cooperation with the Dublin Institute of Tecnhology 
(DIT). Taking as reference the SEFI document and the Basic 
Education and Secondary Portuguese programs, the final 
version consists of twenty questions including topics of 
Algebra, Analysis, Calculus, Geometry and Trigonometry, 
nine of which are common to the diagnostic test (DT), which 
reinforces the transversality of this problem [11]. Therefore 
the students accessing to higher education should be submitted 
annually to an exam that diagnose their knowledge, at a basic 
and complementary level. This will allow individual support 
strategies and develop educational resources that can assist in 
overcoming the identified problematic gaps. 

Independently of how the student was admitted to an 
engineering degree, results show that, in a sample of 853 
students, 48.3% had a score below 10 right answers, 42.7% 
had a score above 10 right answers and 9% of the results were 
equal to 10 [12]. These unsatisfatory results are not, however, 
exclusive of ISEC (a portuguese acronym for Coimbra 
Institute of Engineering) students or even of the Portuguese 
students. In 1999 the European Society for Teaching 
Engineering – Mathematics Working Group [13] also 
witnessed a decline in results of students entering their 
undergraduate engineering degree. 

III. THE CEAMATE – MATHEMATICS SUPPORT CENTER IN 

ENGINEERING 

A. The Center 

The natural perception of teachers on the reasons behind 
the failure of mathematics in Engineering degrees, supported 
by studies already done, conducted to a pedagogical 
intervention. Since 2013, an awareness of ISEC’s educational 
community for the need to implement a Mathematics Support 
Center in Engineering (named CeAMatE) has begun. The 



CeAMatE is therefore a structure to personalize support for 
students in learning mathematics in engineering, which 
includes two components: the CeAMatE-in and CeAMatE-on. 

The CeAMatE-in is a physical space dedicated to support 
the learning of mathematics, located in DFM-ISEC 
(Department of Physics and Mathematics of ISEC). This space 
has resources enabling the development of activities, parallell 
to those developed in the classroom. It aims to provide a 
quality service and a wide range of learning resources in order 
to encourage students to overcome their mathemathical 
difficulties through self-study and with the help of teachers. 
Even though there is no mandatory attendance, it intends to 
establish itself as a strategy to fight against the dropout rate, 
reducing the number of students who choose not to renew 
their registration, often because they were overwhelmed with 
difficulties in their integration. 

The CeAMatE-on is an e-learning platform enabling the 
student learning according to their cognitive level and 
preferred learning style. In its implementation phase, it is a 
plug-in of the Moodle platform. It allows the construction of 
co-responsible educational itineraries, implementing various 
activities and using the resources available to students in order 
to overcome their difficulties. The lesson activity is chosen 
from the list of available activities in this platform. It is 
expected that the CeAMatE-on developes a personalized 
learning environment, making both teachers and students 
responsible for the educational process and responds 
individually to the differences of the students enrolled in ISEC 
degrees, both in terms of cognitive development and preferred 
learning style [14]. 

This project has implied some important characteristics, 
such as the association between higher education and civil 
society and also the association to the educational community 
in which it operates. From these intentions a partnership, with 
the private institution of social solidarity CASPAE (a 
Portuguese acronym of Social Suport Center for Parents and 
Friends of the School) for the implementation of CeAMatE-in 
in ISEC, was born.  

Another substantial foundation of CeAMatE-in is the 
integration of successful students in UC-CDI within the 
existing volunteer program in the IPCSer (a Portuguese name 
for a volunteer project of the Coimbra Polytechnic - 
http://voluntariadoipc.wordpress.com/programas/). The work 
of these students will revert to the diploma supplement. 

This project is in a pilot phase and is mainly directed to all 
students attending the courses of Differential and Integral 
Calculus in the 1st year of the ISEC engineering degrees. 
However other students; which may be indicated by teachers 
of other curricular units to access this monitoring or that self 
propose to do so, could attend the CeAMatE-in. In the first 
half of 2015/16, an analysis of data collected through the 
monitoring tools specifically defined for the project was done. 

B. The CeAMatE-in methodology 

The Center uses a composed methodology. It includes a 
diagnostic, recommendation and assessment methodology 
considered crucial, reflecting on the educational process of the 

student, their different roles, levels and contexts, and value the 
meaning assigned to it by the subject himself. The custom and 
responsible support offered intends to induce behaviors of 
self-efficacy, prevent demotivation and classes abandonment. 

The basic instrument in the monitoring methodology 
applied in CeAMatE-in is the DT. The indication provided by 
DT referring to the base knowledge that the student has and 
needs to overcome, serves as a pretest or an alert signal at the 
end of the process. It also enables to draw conclusions on the 
progress of students with regards to their specific learning. 
This DT provides specific information about the mathematical 
content to be worked with the student at follow-up in 
CeAMatE-in and which will focus on a higher level of effort. 
For this purpose, a Working Individual Plan (PIT) is built. It is 
prepared according to [10] adapted to the Portuguese 
education. The minimum knowledge, advised for the entrance 
of Higher Education to an Engineering course, is detailed by 
areas and identified by topics in the Core Zero section of this 
reference on topics that were considered essential for 
integrating CDI and defined in accordance with Portuguese 
programs of secondary and primary education. This document, 
together with student data (personal and academic), includes a 
training plan, consisting of a selected set of flashcards and 
exercises taken from MathCenter 
(http://www.mathcenter.ac.uk/students/courses/) that is 
properly reformulated as the student porceeds and progresses 
while attending a defined study schedule. 

A math teacher that will accompany the students by 
clarifying doubts and offering guidance throughout the 
independent study so that students can take advantage of the 
whole process of learning. 

The evaluation of this work is performed on each of the 
student presence in CeAMatE-in through self-proposal tasks, 
promoting continuous monitoring in the definition of a sound 
and structured training. In addition, periodic realizations of 
adapted versions of DT, with consequent evaluation and 
redesign of the PIT are made until the student reaches the 
minimum required to be considered apt for integration in the 
syllabus of UC-CDI. 

Still applied to the CeAMatE-in is a set of monitoring tools 
and actual monitoring of the evolution of learning that aim to 
analyze the preferences of students and understand how they 
feel about the whole process, which will show the degree of 
motivation to learn and personal investment in the proposed 
work. 

IV. LEARNING ANALYTICS  IN CEAMATE-IN 

A. First results 

Data collection was made at the beginning of the semester 
of the academic year of 2015/2016 with the completion of DT, 
and in the period since the official opening of CeAMatE-in 
made on October 14 until February 11, coinciding with the 
beginning of the 2nd semester. 

A total of 384 students performed the DT. They were 
distributed by degrees in the following engineering degrees in 
the subsequent way: Computer Science (212), 



Electromechanical (2), Mechanics (67), Electronics (9) 
Biological (22), Industrial Management (20), Civil (11) and 
Biomedical (41). At this early stage and prior to the focus on 
the most complex research issues of the Project, we found that 
69.6% of the students (282 students) carrying out the DT had a 
score below 60% and were therefore advised to proceed to 
registration in CeAMatE-in. The definition of this 60% level 
of correct answers is not equivalent to the students having the 
basic knowledge to a full integration into UC-CDI. It only 
means the acceptance of a minimum alert threshold calling the 
attention for an eventual need for additional support in order 
to undertake the standardization of knowledge needed to entry 
into higher education. 

Regarding the results of DT, 62 students completed the 
registration form needed for the attendance of CeAMaTE-in. 
38 of these students really attended the Center and 12 more  
students without previous adherence attended, which made a 
total of 50 students who joined the program, registering a total 
of 302 visits in the mentioned period. The distribution per 
course showed a greater participation of Computer Science 
students. This result was expected since this is the ISEC 
degree with more students. There was also a predominance 
participation of 71 students repeating the year 2014-15 and 13 
freshmen. 

The follow-up time was adjusted as the students were 
requested adhesions and was divided evenly by 5 days a week, 
with a total of 17 hours per week. Wednesday was the busiest 
day of the week, evidence that meets what would be the 
choice of support time in CeAMatE-in, since students at ISEC 
in daytime, have this afternoon off. 

Regarding the daily permanency time in the room, it varied 
between 5 minutes and 4h36m, with an average of 1h55m and 
a median of 1h45m. Regarding the distribution per student, the 
total stay registered over the semester lied in the range of 
1h05m and 45h33m with an average of 11h46m and a median 
of 7h10m. It should be noted that participation in CeAMatE-in 
is voluntary, without any return in the classification in the 
course units of the degree, and the set times was made 
according to the students availability. Registered values were 
highly variable, as shown by the standard deviation obtained 
either in the daily stay (55m) or in stay of each student 
(11h52m).  This induces the need to define motivation 
strategies for the students engagement in their autonomous 
learning processes, with the possible introduction of a B-
learning component, with presence monitoring to measure the 
acquired knowledge. 

As regards to the assessment that students make about the 
support given by the CeAMatE-in structure is clearly positive, 
averaging a very good evaluation, considered on a Likert scale 
of 5 points (1-very poor to 5-very good). 

B. Educational Pathways  

The understanding of the educational paths made by 
students who participated in the CeAMatE-in simultaneously 
with the contribution of the corresponding academic 
performance at UC-CDI is very relevant to this investigation. 
It is also a boost for the future of this project that offers an 
individual plan overcoming difficulties with mathematics; 

which are hindering the progress of students and encouraging 
withdrawal. This study will allow to draw conclusions that 
may prove significant in understanding the problems 
associated with learning and teaching of mathematics, 
demystifying it and making it more accessible to all. In 
addition, it will allow a better development of a set of 
mathematical strategies/activities for teachers that allow the 
compatibility of the topics to teach with the diversity of 
learning styles [15]. These approaches can be included in 
comprehensive learning environments in order to address the 
basic and fundamental needs of students, to fully appreciate 
the mathematical basis of issues. 

In this context it was decided to make a detailed analysis 
with students of Computer Science, since the collection of 
data would be simplified by the fact that one of the researchers 
teaches UC-CDI in that degree course. 

202 students of Computer Engineering performed the DT, 
and 115 achieved a result below 60%, which is defined as the 
lower acceptable limit of basic and elementary attainment for 
inclusion in UC-CDI and subsequent counseling for 
participation in CeAMatE; however, only 30 students 
completed their own PIT. 

An analysis of students’ educational paths took into 
account the characteristics of the student (type of access in 
higher education, type of mathematics in secondary school, 
grade obtained in DT), performance in participation in 
CeAMatE-in (attendance, participation, completion of the PIT 
and academic performance of each student at UC-CDI 
(attendance at practical classes, including the continuous 
component in the evaluation of UC-CDI, participation in 
assessment tests and results). 

Regarding characterization of students, it was found that 
the results obtained in DT are quite low with 26 students 
(87%) obtaining a score of 40% or less. These are mainly 
students who are in higher education for the 1st time (67%) 
and students who have completed secondary education having 
passed Mathematics B (93%). This type of mathematics is 
directed at Scientific-Humanistic courses in Visual Arts and at 
Technology Courses, and its syllabus covers how to handle the 
calculation tools at the level of ideas for solving problems and 
applications, without directly tackling the content of the Core 
Zero Reference work [10] as adapted to Portuguese education.  

The investigators considered that in a 13 weeks period of 
the program frequency, the working and study time in the 
CeAMatE-in should correspond to at least 2 hours per week, 
which would make up at least 26 hours. Of the 50 students 
who attended the CeAMatE-in, only 9 students of Computer 
Science fulfilled that goal. Therefore, the appropriation by the 
students of this service now provided by ISEC, is certainly a 
process that also requires the direct involvement of teachers of 
the courses and indirectly the whole community. 

It should also be noted that only 5 students maintained 
their presence in the center in the examination period, 
although less frequently, with only one student maintaining his 
record of participation. It is also noted that the number of 
visits to the center is very low (50% of students of Computer 
Science made fewer than 6 visits), so that in the future 



motivation strategies for involving students in obtaining the 
knowledge considered essential for integration in the UC-
CDIs will have to be devised. 

No less important is the number of average daily hours, by 
participation, that these students dedicated to self-study to 
overcome their difficulties with mathematics, detected at their 
entry into higher education, and arising from the reduced 
preparation in mathematics.  Analyzing the data we can see 
through observing the high standard deviation values (apart 
from those corresponding to students with a very small 
number of visits, who cumulatively do not spend much time in 
the center), that the participation of students is very irregular, 
and that no model of individual participation was observed 
during the semester. Compliance with the PIT was only 
achieved by two students, who went on to complete the second 
DT. Although there has been an improvement in the results 
they still fell short of desirable. 

 With regard to academic performance at UC-CDI, 20 
students had an attendance frequency higher than 60% in the 
course. In order to encourage students in their continuous 
preparation, the teacher responsible for the UC-CDI 
introduced weekly systematization tasks on the matter taught, 
as a complementary component in the learning process. This 
strategy involved a commitment to (85%) attendance in 
theoretical-practical classes and delivery of work within a set 
deadline; 7 students adhered to this continuous component but 
only 4 completed the evaluation process. Of the five students, 
who presented evidence to the interim and final evaluation, 
only one student achieved success. 

V. CONCLUSIONS AND RECOMMENDATIONS 

We stress that the results obtained refer to the first phase, 
design implementation – considered, as needs, diagnosis data. 
Indeed, since it was not possible to build a behavioural profile 
able to produce success in UC-CDI the data not only clearly 
demonstrate that students require additional support to 
overcome their difficulties in basic knowledge essential to 
integration in Higher Education, but also evidence an 
emerging intervention to influence the motivation to learn, to 
combat early abandonment of the course and avoid failure. 

Concerning participation in the CeAMatE, the results 
suggest the importance of dissemination strategies, so that all 
students know the existence and functioning of the Center and 
can take advantage of this service that ISEC offers its students, 
to build a sound base of mathematical knowledge, recognized 
as essential for successful integration into the Differential and 
Integral Calculus Course Units. 

The results for the participation in the CeAMatE are very 
variable, which points out a need to define motivation 
strategies for involvement in students’ autonomous learning 
processes, with the possible introduction of a distance 
component, and monitoring attendance to so as to measure 
knowledge acquisition. The adaptation of resources to the 
learning style is certainly one of the keys that could facilitate 
the teaching/learning of these students on their path to 
Engineering, as the diversity of resources available in 
CeAMatE-in is a concern of the team involved in the project. 
Translation of MathCenter files into Portuguese, although 

deemed a non-essential task, may be a strategy to pursue to 
promote reversal of the behavior adopted by students in the 
learning process. 

Given the personal and economic investment that students 
and/or families make to get the degree that will enable them to 
improve their work prospects, it seems appropriate to present a 
set of strategies that improve the way that the ISEC receive 
and welcome new students especially those who do not follow 
the general regime. Our experience as teachers leads us to 
believe that the sooner students tackle the mathematics course 
units, the greater the probability of success in engineering 
courses. This view is reinforced by descriptions provided by 
the students themselves, whose expectations are directly 
proportional to their level of knowledge [9]. We therefore 
consider it important that our Institution should continue to 
invest in the operation of UC-CDI in alternate semesters (also 
in the 2nd semester), as a measure aimed at academic success, 
allowing adequate and timely preparation of students with 
regard to knowledge considered essential in the 1st semester. 

ACKNOWLEDGMENT 
The authors would like to thank FLAD (a Portuguese 

Acronym for Fundação Luso-Americana para o 
Desenvolvimento), ISEC-IPC and CISUC for all the support 
in the implementation of the work, publication and 
presentation of the paper and to all students that participated in 
the experiment.and also to the teacher Eliana Silveira. 

REFERENCES 
[1] M. A. Barbosa, “O insucesso no ensino e aprendizagem na disciplina de 

cálculo diferencial e integral [The failure in teaching and learning in 
differential and integral calculus course, in english],” Dissertação de 
Mestrado [Master’s thesis], PUCPR, Brasil, 2004. 

[2] W. M. Resende, “O ensino de Cálculo: Dificuldades de Natureza 
Epistemológica [Teaching Calculation: difficulties of epistemological 
nature, in english],” Tese de Doutorado em Educação [Ph.D. thesis], 
Faculdade de Educação, Universidade de São Paulo, USP, Brasil, 2003. 

[3] O. Gill and J. O’Donoghue, “The mathematical deficiencies of students 
entering third level: An item by item analysis of student diagnostic 
tests,” in Proc. of Second National Conference on Research in 
Mathematics Education, Dublin, UK, 2007, pp. 228–239. 

[4] M. Cardella, “Which mathematics should we teach engineering 
students? An empirically grounded case for a broad notion of 
mathematical thinking,” Teaching Mathematics and its Applications, 
vol. 27, no 3, pp. 150-159, 2008. 

[5] O. S. Rosa, “Aspectos Motivacionais do Cálculo Diferencial e Integral 
[Motivational aspects of Differential and Integral Calculus, in english],” 
Programa de Pós-Graduação Stricto Sensu, Mestrado Profissional em 
Educação Matemática, Universidade de Severino Sombra, Brasil, 2011. 

[6] M. E. Bigotte, C. Fidalgo, J. R. Branco and V. Santos, “ACAM – 
Competency Assessment/Improvement Actions: Diagnose to guide,” in 
Proc. of the 17th SEFI MWG Seminar Mathematical Education of 
Engineers, 2014. 

[7] H. N. Cury, C. R. J. Azambuja, F.A. R. Silveira, N. S. Gonçalves, B. 
Konzen (December, 2011) Análise de Erros em disciplinas Matemáticas: 
um estudo com alunos de engenharia e ciências da computação [Error 
Analysis in Mathematics subjects: a study done with engineering and 
computer science students, in english]. [Online]. Available: 
http://www.eee2005.uerj.br/artigos/artigo04.prn.pdf 

[8] H. Cury, “Análise de erros em disciplinas matemáticas de cursos 
superiores, [Error analysis in mathematical courses of higher degrees, in 
english]” relatório Técnico-Faculdade de Matemática PUCRS, Brasil, 
2007. 



[9] M. E. Bigotte and A. M. Coelho, “Mathematics in Engineering: The 
Perspectives of Students,” in Proc. of the 22nd Annual Conference of the 
European Teacher Education Network, 2012. 

[10] SEFI (2013) A framework for Mathematics Curricula in Engineer 
Education. Mathematics Working Group. 

[11] M. Carr, C. Fidalgo, M. E. Bigotte, J. Branco, V. Santos, E. Murphy, 
and E. Ni Fhloinn, “Mathematics diagnostic test in engineering: An 
international comparison between Ireland and Portugal,“ European 
Journal of Engineering Education, 2014. 

[12] M. E. Bigotte and C. Fidalgo, “O ensino da Matemática nas licenciaturas 
de Engenharia: ACAM-Avaliação de Competências/acções de melhoria 
[The teaching of mathematics in undergraduate Engineering: ACAM-
Assessment Skills/Improvement actions, in english],” in Proc of the 1st 
International Conference of the Portuguese Society for Engineering 
Education, 2014. 

[13] M. E., Bigotte, D. Martins, and E. Silveira, ”CeAMatE-Um Programa de 
Promoção de Conhecimentos Matemáticos para Alunos de Engenharia, 
[CeAMatE – Promoting a Mathematical Knowledge Program for 
Engineering Students, in english]” Revista de estudos en Psicologia Y 
Educaión, vol. Extr., no 1, pp. 119-122, 2015. 

[14] SEFI (1999) The Newsletter of the SEFI Working Group on 
Mathematics in Engineering Education. Spring Edition. 

[15] M. E. Bigotte and A. Gomes, “The CeAMatE-on project: an online 
Mathematical Support Center in Engineering,” in Proc of XVII Simpósio 
Internacional de Informática Educativa, 2015, pp. 169-175. 

[16] R. M. Felder, and B. A. Soloman, (s.d.) Learning styles and strategies. 
Richard Felder's Education-Related Publications. [Online]. Available: 
http://www4.ncsu.edu/unity/lockers/users/f/felder/public/ILSdir/styles.ht
ml

 



<<
  /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


