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Abstract— This Research to Practice Full Paper presents a 
study on the difficulties 46 Biomedical Engineering students show 
in a particular topic of the first programming course, the loop 
topic. Students' results in programming courses are often very 
disappointing and to improve these results it is fundamental to 
understand the type of difficulties students feel when they are 
leaning how to program. Most of the researches are too generic 
and do not report on specific programming topics and we consider 
important to be more specific. To achieve this purpose we 
organized a test, using the revised Bloom's Taxonomy, where all of 
the questions were about the programming loop topic. We did a 
statistical analysis based on the grades students obtained on each 
question of the test and we concluded that the approach we 
followed has clear pedagogical advantages to weaker students, 
making them more confident and motivated and allows teachers to 
use adequate strategies to each of the identified students’ 
difficulties. The authors propose, in the next future, a set of visual 
methodologies to be used with the students, which they expect can 
contribute to delineate a more motivating teaching strategy in 
overcoming students’ difficulties. 

Keywords — Bloom’s Taxonomy, Computer Science 
Education, Programming Teaching Strategies 

I. INTRODUCTION

Learning computer programming is a difficult process for
many students worldwide. The literature includes many 
descriptions of failure cases all over the world, independent of 
programming languages or paradigms used [1]. Some authors 
have discussed different reasons for such problems [2-6]. We 
also think that there are several reasons that cause these 
difficulties and could be pointed out, like teaching methods, 
study methods, student’s abilities and attitudes, the nature of 
programming, the type of students’ motivation and also the 
strategies used by the teachers [7]. In previous researches we 
investigated the impact that some personal characteristics may 
have had in the performance of learning to program [8, 9]. 
However, previous programming experience showed an 
important factor influencing the results in learning how to 
program, even when using a different language or paradigm. 
This is not surprising, as we believe that general programming 
abilities are far more important than language specific details 
and that it takes time to train and mature the acquired knowledge. 

Many solutions have been proposed in the literature and, 
although many of them may give very important contributes to 
the resolution of this issue, in general, the problem remains [10-
19]. We believe, that to modify the current picture in 
introductory programming courses it is necessary to improve 
several areas, such as, student motivation, attitudes and study 
and teaching methodologies. However, first of all, it is 
fundamental to understand the type of students programming 
difficulties. Some observations and studies about the main errors 
made by students when they start programing, whether during 
the class, the exams or other types of environments were already 
made [20]. Different approaches and tools have been proposed 
to help students and teachers reach their objectives, but most of 
the researches are too generic and do not report on specific 
programming topics. We consider it is important to be more 
specific and report about specific programming topics, through 
more deep studies and analyzes of the themes in which the 
students have more difficulties and of the way to surpass them 
and propose specific pedagogical activities for each of them. 

Many times, programming teachers ask students to develop 
complete programs beginning in the early stages of the course. 
Normally, simple programs are asked in early stages, and 
problem complexity grows as the course develops. We believe 
that this strategy may be inadequate for many students, 
especially those that can’t create programming solutions even to 
simple problems. That means that the complexity is too high for 
these students right from the beginning, leading to frustration, 
lack of motivation and failure. At the same time, this approach, 
makes it difficult for teachers to clearly identify the type of 
students’ difficulties. As mentioned in [21], “students should 
first be taught to read programs before they write programs. As 
children, in our early school years, the ability to read and 
understand our native language outstripped our capacity to write 
fragments of that language”. 

In this paper, we describe a study done on the introductory 
programming course of the 1st year and 1st semester of 
Biomedical Engineering degree of our institution, the 
Informatics and Systems Department (DEIS) from the 
Engineering Institute of Coimbra (ISEC) of the Polytechnic 
Institute of Coimbra (IPC). This course uses as introductory 
language the C language and the subjects covered include the 
basic concepts taught in an introductory programming course 
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using a procedural programming language, like data types, 
operators and expressions, standard input and output formatted 
data, data structures, loops, functions, arrays and string 
manipulation. In the first three weeks, the students solve 
programming problems using sequential, selection and repetitive 
structures through pseudocode. Only after a certain 
comprehension of the subject the problems are solved using the 
C language giving emphasis to the syntax details. This course 
has 4 contact hours per week, 1 hour of theoretic class and 3 
hours of lab classes in two groups of about 30 students each. In 
addition, teachers offer more 6 hours per week to clarify 
students’ doubts, during the entire semester.  

The observed problems, collected during the classes and also 
by analyzing the tests and exams, indicated to us that the great 
difficulties begin with loops. Hence, in this study, we 
concentrated on analyzing this topic. A taxonomy of educational 
objectives, such as revised Bloom's Taxonomy of Educational 
Objectives, can be a good reference to understand this question, 
since it is divided in levels that can be translated to an assessment 
of increasing complexity level. We think that before students 
write complete programs they should master easier tasks that can 
be related with the first and intermediate levels of the Bloom's 
Taxonomy.  

We agreed that the different activities and problems 
proposed to students during the classes should follow an 
increasing level of difficulty, but the entry level should be easy 
enough, so that most students can have success in the early 
learning activities and feel motivated, so we organized a test 
about the programming topic looping (all of the questions were 
about this topic) in terms of the Bloom’s Taxonomy followed by 
a statistical analyses of the results to make conclusions about the 
pedagogical advantages of this approach. 

II. TAXONOMIES OF LEARNING 

Taxonomies of educational objectives are used worldwide to 
describe learning outcomes and the assessment results, reflecting 
a student learning stage. Usually they divide educational 
objectives into three domains: cognitive, affective and 
psychomotor. As described in [22], some, such as Bloom’s 
taxonomy, treat each of these as a one-dimensional continuum, 
others, like the revised Bloom’s taxonomy describe the cognitive 
domain using a matrix. Yet others, like the SOLO taxonomy 
[23], use a set of categories that describe a mixture of 
quantitative and qualitative differences between student 
performances. There are also taxonomies that use all three 
domains equally. Existing researches on the use of learning 
taxonomies in computer science focuses mainly on the cognitive 
domain and among the diverse taxonomies proposed in the 
literature, a very well-known taxonomy is the original Bloom’s 
taxonomy [24]. It is a classification of the different objectives 
and skills that educators set for students, where the skills in the 
cognitive domain are divided in six levels. Starting from the 
lowest order processes to the highest, those levels are: 
“Knowledge”, “Comprehension”, “Application”, “Analysis”, 
“Synthesis” and “Evaluation”. Higher levels are built on lower 
ones and are considered more complex and closer to complete 
mastery of a subject matter. 

Bloom’s taxonomy has been revised [25]. The authors 
changed the nouns listed in Bloom’s model into verbs, to 
correspond to the way learning objectives are typically described 
(see Table 1). 

TABLE 1. REVISED BLOOM’S TAXONOMY 

Categories Cognitive Processes 

“Remember”  Recognizing, Recalling 

“Understand” Interpreting, Exemplifying, Classifying, 
Summarizing, Inferring, Comparing, Explaining 

“Apply” Executing, Implementing 

“Analyse” Differentiating, Organizing, Attributing

“Evaluate” Checking, Critiquing 

“Create” Generating, Planning, Producing

 

Fuller and colleagues made a revision about existing 
taxonomies, stressing the strengths and weaknesses of each one. 
They also proposed a new taxonomy and discussed how this can 
be used in application-oriented courses such as programming 
[21]. 

Although we find several positive aspects in the approaches 
followed in different taxonomies, we agree with Raymond Lister 
when he says that “specific to the teaching of elementary 
programming: the lower two levels should emphasize the skill of 
reading and comprehending code, the intermediate two levels 
should emphasize the writing of small fragments of code, but 
within a well-defined context, and the upper two levels should 
emphasize the writing of complete non-trivial programs” and 
that “students should first be taught to read programs before they 
write programs” [21]. We chose to develop this study based on 
the revised Bloom’s Taxonomy. 

III. THE STUDY 

A total of 46 students (16 male and 30 female) appeared for 
the test we structured based on the Bloom’s taxonomy. The 
number of freshmen students was 36 (11 male and 25 female). 
For the purpose of our study we considered only freshmen, as 
we wanted to consider only students who were in the same 
circumstances when the course started.  

We structured the test (2nd test), according to the Bloom’s 
taxonomy. That is, instead of asking students to write complete 
programs (as was usual before), we structured the test in the 
following 6 questions (Q1 to Q6) and, to analyse student 
performance, we considered any answer to each question with a 
positive grade if it had a grade superior or equal to 50%. 

 The statistical results, calculated in percentage for each of 
the questions, were the minimum value (Min), the maximum 
value (Max), the average (Average), the standard deviation (Std. 
Dev.) and the median (Median) and can be found in Table 2 and 
in the bar graph of the Fig. 1 can be visualized the respective 
average with standard deviation and the median values.  

TABLE 2. STATISTIC RESULTS OF THE QUESTIONS 1 TO 6 



Level Min Max Average 
Std. 
Dev. 

Median 

Q1 - Remember  0.0% 100.0% 64.3% 48.5% 100.0% 

Q2 - Understand  0.0% 100.0% 66.8% 31.0% 75.0% 

Q3 - Apply  5.0% 100.0% 42.9% 27.9% 40.0% 

Q4 - Analyse 0.0% 100.0% 18.2% 39.0% 0.0% 

Q5 - Evaluate  0.0% 100.0% 30.0% 29.0% 25.0% 

Q6 - Create 0.0% 100.0% 28.7% 25.9% 22.5% 
 

a) The first question (Q1) was a question belonging to the 
Knowledge level (“Remember”). This question consisted of a 
code statement for students to assess the need for a loop. This 
code statement asked the user his/her age that would be valid 
only when the value entered was positive. Although this is a very 
simple question, it refers to an error that occurs very frequently, 
when students cannot distinguish between a selection and a loop. 
Thus, the large amount of wrong answers was because students 
solved the question using a selection. Students forgot that a user 
may, more than once, enter an incorrect value (outside the 
expected range). The results obtained for this question were 0% 
and 100%, having fifteen 0% and twenty-seven 100%. 
Therefore, most students had satisfactory results in this question. 

b) The second question (Q2), classified in the 
Comprehension level of Bloom (“Understand”), consisted of a 
multiple response question. The students should point out, 
circling the corresponding answer, which of the codes, printed 
in each line the double of each of the first “n” user-entered 
numbers, followed by a "*" on the next line. Options coded with 
various for loops and while loops were given to students and to 
minimize the chances of “guessing” by the students, wrong 
answers were penalized. The results obtained can be found in 
Table 2. Notice that only 8 students achieved 100%, having all 
code correct and not selecting any wrong option. Although the 
marks obtained in the answers to this question were high, we 
expected to obtain better results, since it corresponded to the 
basic understanding of the functioning of the loop. 

c) The third question (Q3) belonged to the Application level 
(“Apply”), in which the students were asked to write a C 
program that receives an integer between 100 and 200 and 
presents the sum of its divisors. The student was also asked to 
make the program in a way requiring the user to enter a number 
in a specified range and to give an output similar to a given 
example. In this question, it was observed an abrupt decrease of 
the grades compared to the previous question. We think that this 
decrease is related to the fact that students have to write code. 
We want to highlight the fact that only 1 student obtained 100%, 
corresponding to a completely correct code. The difference in 
results obtained between the answers to this question and the 
previous question clearly reveals that there is a difference 
between the competence of undestanding code and the ability to 
produce code. Students who can interpret programs may not 
necessarily be able to write their own programs, being code 
interpretation and code writing two different aptitudes. 

d) In the fourth question (Q4), at the Analysis level 
(“Analyse”), it was given to the student a set of lines of code that 
the student had to examine in order to be able to decide which 

output would be generated. This question, consisted in the 
creation of a visual pattern, triangle shaped, implying loops 
inside loops. For such, it was provided to the student, several 
similar outputs, but with differences to reveal the true 
understanding of the subject. Since only one response was 
correct, it was assigned 100% to the selection of the correct code 
and 0% to the wrong(s) answer(s). The decrease in the students’ 
grades showed that only the best students were able to deal with 
the difficulty of this question. Notice that only 8 students 
achieved 100%, for having the correct code.  

e) In question 5 (Q5), classified in the Evaluation level 
(“Evaluate”), the students had to assess code, justifying which of 
the 2 programs presented were more efficient to read 5 integer 
numbers and present the sum of positive numbers. The code, 
although had no chained loops, included a set of more elaborate 
code, considered by teachers as being more difficult to 
understand by students, like the inclusion of break and continue 
statements inside loops. Two very similar codes were provided, 
although only one was correct. There were few students that 
could do this identification and the level of justification was 
generally very poor, which revealed other weaknesses in 
reasoning and corresponding code translation. 

f) At last (Q6), it was asked the student to create a program, 
much more complex, consisting in the generation of a graphic 
pattern that seemed a diamond, using a character requested to the 
user. This question, located at the highest level of Bloom's 
Taxonomy, the Creation level (“Create”), included a complex 
use of chained loops. To note that only 1 student got the answer 
completely correct, with 8 students with grade 0%. The average 
grade obtained to this question was quite negative. 

Even though these questions were all easy, we noticed a 
decrease in the percentage of satisfactory answers from question 
1 to question 6, which can be associated to a slight increase of 
difficulty and the need to produce more coding. 

 

Fig. 1. Graph of the average, standard deviation and median values of the 
questions 1 to 6 
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IV. DISCUSSION 

The universal problems associated with programming 
education in many higher education institutions leading to high 
failure levels are well known. Our institution, is not an 
exception. From 2011/2012 academic years on, we have been 
teaching an introductory programming course and we have been 
more attentive to the type of students’ difficulties and errors they 
make when programming. We have been gathering these types 
of problems and collected them during classes and exams. The 
classes’ interactions with students enabled us to easily predict 
the success of students in introductory programming courses as 
well as the type of main topics where the principal problems 
happened. For our students the most problematic aspects are the 
chained loops and the functions. As chained loops are taught 
first, we decided to primarily concentrate on this topic. For that, 
we decided to make a test only about the loops topic, where each 
question could be classified as belonging to each level of the 
revised Bloom’s Taxonomy. We wanted to find out in what 
Blooms level the students had more difficulties.  

This is quite different from an approach where most activities 
ask students to develop complete programs that solve some 
proposed problem. Many students are not able to create those 
programs, which will install a feeling of inability, often leading 
to a lack of motivation and abandonment (typically 
programming courses have high abandon rates when compared 
with other courses). The approach we used, included low 
difficulty level activities, which gave weaker students a sense 
that they were able to do some activities correctly. This had some 
positive impact in the course. Many students commented that 
they were more motivated with this approach. They felt able to 
understand some programming and to answer correctly to some 
questions, thus giving them some sense of confidence. Even 
though the progress was slow paced, the students felt more 
confident and able to learn (some) programming. Students also 
commented that they become aware that learning to program is 
a process consisting of different stages and not a unique stage 
that is impossible to reach. They understood that it is a process 
that takes time and requires a lot of effort and intensive study 
methods in order to obtain positive results. 

The results obtained, and their analysis showed us that even 
though it seems that students completely understand a loop when 
it is isolated, chained loops make the comprehension very 
difficult for them, causing students not to fully understand the 
interaction between the various variables in each of the loops, as 
well as all the interaction mechanisms between all of them. We 
also verified that the problem is much more complicated when, 
instead of using while loops, for loops are used. We think that 
the problem is due to the fact that the for loop can have a more 
compact visual representation, while in the while loop the visual 
representation is more elucidative of the dynamics involved. 

We believe that not all students can become brilliant 
programmers, but we also agree that to be successful in a 
programming course, students should be able to build programs 
with some complexity. To reach this stage, takes time and, at 
each learning stage, teachers should take into consideration what 
the students know and don´t know. To the majority of students, 
learning should be progressive, starting with simpler questions 

(not complete programs), continuing gradually towards more 
difficult ones. 

It should be noted that the proposed strategy is to be applied 
to the teaching of fundamental topics. We consider that students, 
to pass in an introductory programming course, must be able to 
develop complete programs and not only be able to read and 
interpret individual code fragments, so exams and other 
assessment methods should in the first place test this 
competence. However, we think that the proposed approach 
could be used in classes, intermediate formative tests and in 
some parts of exams, since it helps the identification of 
difficulties of a topic at various stages, while motivating students 
to learn more about that particular topic.  

Finally, we consider that the approach we followed has clear 
pedagogical advantages to weaker students. They can become 
more confident and motivated. For teachers it is easier to identify 
each student’s doubts and misconceptions and to help them to 
overcome those difficulties. Students’ specific difficulties are 
more complicated to identify when they are asked to write 
complete programs due to the multiple concepts associated to 
this task. 

V. CONCLUSIONS 

It is known that programming learning is complex to many 
students. In the past we studied different factors that could 
contribute to this problem and several general causes were 
already identified. In this paper, we analyzed the specific types 
of students misunderstanding about loops, organizing a test with 
all question about this topic according to an increasing difficulty 
level following the revised Bloom’s Taxonomy.  

Although the final results were similar to those obtained in 
previous years, we noticed that the advantages of this 
methodology are twofold. In one hand, it caused an increase of 
motivation and confidence, especially among weaker students 
and in another hand, this approach facilitates the detection of 
students’ difficulties by the teacher, which allow him to use 
strategies to attack each of the identified weaknesses. We believe 
that more time is necessary for weaker students to develop the 
necessary skills to be successful in the course as in fact, the final 
objective remains, being students to be able to develop programs 
to solve specific problems.  

Our future plan is the application of the proposed 
methodology in another topic. Although we defend the 
traditional method to assess students, we agree that teachers can 
contribute to an improvement of the students learning. This can 
be done through the use of some taxonomy as reference for 
guiding the type of activities to be done in classroom, mainly to 
help teachers to detect students’ difficulties. Teachers will be 
able to better diagnosis the students’ difficulties and better guide 
them with suitable activities. The idea of this approach is also to 
define new pedagogical strategies, which, after being tested by 
students and teachers, can be followed in order to improve the 
process of programming teaching and learning. 

Several authors had developed several types of tools to assist 
the teaching/learning of initial programming having in mind 
different approaches. However, it seems that these approaches 
don’t contribute to some extent, to a full comprehension of all of 



the programming topics. Therefore, we are planning a set of 
visual methodologies (static and dynamic) in order to test which 
ones leads to a better understanding of programming topics. We 
want to test them with students and we also want to have the 
contribution of a set of trained programming teachers. At the 
same time, we are not only interested to see which ones leads to 
a better understanding but also, which specific strategies 
contributes to a better engagement of the students with those 
particular topics. The idea would be to achieve a simultaneously 
more profitable and motivating strategy. This idea is currently 
being developed and the tests being planned. 

We expect that our study can contribute to a valuable 
discussion about the impact of this approach in improving the 
students’ learning process and the teaching methods used with 
them, by finding adequate strategies and types of activities that 
motivate the students in their process of learning. Additionally, 
we consider that it could be interesting to apply it in similar 
courses. 

REFERENCES 
[1] C. Watson, and F. W. Li, “Failure Rates in Introductory Programming 

Revisited,” in Proceedings of the Innovation and Technology in 
Computer Science Education Conference (ITiCSE2014), Uppsala, 
Sweden, ACM, 2014. 

[2] K. D. Sloane, and M. C. Linn, “Instructional Conditions in Pascal 
Programming Classes,” in Teaching and learning computer 
programming, R. E. Mayer, Ed. Hillsdale, New Jersey, Lawrence 
Erlbaum Associates, 1988, pp.137-152. 

[3] E. Soloway, and J. Spohrer, J. Studying the Novice Programmer. Hillsdale, 
New Jersey :Lawrence Erlbaum Associates, , 1989. 

[4] T. Jenkins, “On the difficulty of learning to program,” in Proceedings of 
the 3rd Annual LTSN_ICS Conference (Loughborough University, 
United Kingdom, August 27-29, 2002), The Higher Education Academy, 
2002, pp. 53-58. 

[5] E. Lahtinen, K. Ala-Mutka, and H-M Järvinen, H-M., "A study of 
difficulties of novice programmers," in Proceedings of the 10th Annual 
SIGCSE Conference on Innovation and Technology in Computer Science 
Education (Monte de Caparica, Portugal, June 27-29, 2005), ACM New 
York, NY, USA, 2005, pp. 14-18. 

[6] W. D. Gray, N. C. Goldberg, and S. A. Byrnes, “Novices and 
programming: Merely a difficult subject (why?) or a means to mastering 
metacognitive skills?,” Journal of Educational Research on Computers, 
vol. 9, no. 1, pp. 131-140, 2007. 

[7] A. Gomes, and Mendes, A. J., “Learning to program – difficulties and 
solutions.,” in Proceedings of the International Conference on 
Engineering Education, Coimbra, Portugal, 2007. 

[8] A. Gomes, A. Santos, A., and A. J. Mendes, “A study on students’ 
behaviors and attitudes towards learning to program,” in Proceedings of 
the 17th ACM Annual Conference on Innovation and Technology in 
Computer Science Education – ITiCSE2012 (Haifa, Israel, 2012), ACM 
Press, NY, USA,  doi:10.1145/2325296.2325331. 

[9] A. Gomes, W. Ke,, M. J. Marcelino, S. Lm, S Siu,  and A. J. Mendes, “A 
Teacher's view about introductory programming teaching and learning – 
Portuguese and Macanese perspectives,” in Proceedings of 45th 
ASEE/IEEE Frontiers in Education 2017 - FIE’17 (Indianápolis, 
Indiana, USA, 2017). 

[10] R. Pattis, Karel the Robot: A Gentle Introduction to the Art of 
Programming. John Wiley & Sons, 1981. 

[11] D. Arnow and O. Barshay, “WebToTeach: An Interactive Focused 
Programming Exercise System,” in Proceedings of the 29th ASEE/IEEE 
Frontiers in Education Conference, San Juan, Puerto Rico, 1999, pp. 39-
44. 

[12] T. Naps, J. Eagan and L. Norton, “JHAVÉ – An Environment to Actively 
Engage Students in Web-based Algorithm Visualizations,” in 
Proceedings of the 31st SIGCSE Technical Symposium on Computer 
Science Education, 2000, pp. 109-113. 

[13] E. Roberts, “An overview of MiniJava,” in Proceedings of the 32nd 
SIGCSE Technical Symposium on Computer Science Education 
(SIGCSE’01), Charlotte, USA, 2001. 

[14] “Scratch” [Online). Available: http://scratch.mit.edu/. [Accessed January 
2017]. 

[15] M. Ben-Ari, N. Myller, E. Sutinen, and J. Tarhio, “Perspectives on Program 
Animation with Jeliot,” Lecture Notes in Computer Science, 2269, 
Springer-Verlag, pp. 31-45, 2002. 

[16] M. Kolling, B. Quig, A. Patterson and J. Rosenberg, “The BlueJ system 
and its pedagogy,” Journal of Computing Science Education, Special 
Issue of Learning and Teaching Object Technology, vol. 12, no. 4, pp. 
249-268, 2003.  

[17] T. Rajala, M.-J. Laakso, E. Kaila and T. Salakoski, “VILLE: a language-
independent program visualization tool,” in Proceedings of the Seventh 
Baltic Sea Conference on Computing Education Research (Koli Calling 
'07), vol. 88. Australian Computer Society, Inc., Darlinghurst, Australia, 
Australia, 2007, pp. 151-159. 

[18] A. Santos, A. Gomes and A. J. Mendes, “Integrating New Technologies 
and Existing Tools to Promote Programming Learning,” Algorithms, vol. 
3, no, 2, pp. 183-196, 2010. 

[19] M. Ben-Ari, R. Bednarik, R., Levy, G., Ebel, A. Moreno, N. Myller, and 
E. Sutinen, “A decade of research and development on 
program animation: The Jeliot experience,” Journal of Visual Languages 
& Computing, vol. 22, no. 5, pp. 375-384, 2011. 

[20] A. Gomes, and F. B. Correia, “Errors to avoid in Programming Teaching 
and Learning,” In Proceedings of 7th International Conference of 
Education, Research and Innovation – ICERI’14 (Seville, Spain, 2014). 

[21] R. Lister, “On Blooming First Year Programming, and its Blooming 
Assessment,” in Proceedings of Australasian Conference on Computing 
Education, Melbourne, Australia, ACM Press, New York, 2000, pp. 158-
162. 

[22] U. Fuller, C. Johnson, T. Ahoniemi, D. Cukierman, I., Hernán-Losada, J. 
Jackova, E. Lathinen, T. Lewis, D. M. Thompson, C. Riedesel, and E. 
Thompson, “Developing a Computer Science-specific learning 
Taxonomy,” ACM SIGCSE Bulletin, vol. 39, no. 4, pp. 152-170, 2007. 

[23] J. B. Biggs, and K. F. Collis, K.F., Evaluating the quality of learning: The 
SOLO taxonomy (Structure of the Observed Learning Outcome. New 
York, NY: Academic Press, 1982. 

[24] Bloom, B.S., Engelhart, M.D., Furst, E.J., Hill, W.H. & Krathwohl, D.R. 
(1956). Taxonomy of Educational Objectives: Handbook 1 Cognitive 
Domain. Longmans, Green and Co Ltd, London. 

[25] L. W. Anderson, D. R. Krathwohl, P. W. Airasian, K. A. Cruikshank, R. 
E. Mayer, P. R. Pintrich, J. Raths, and M. C.Wittrock, A taxonomy for 
learning and teaching and assessing: A revision of Bloom's taxonomy of 
educational objectives. New York, NY: Addison Wesley Longman, Inc., 
2001. 

 

 



<<
  /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




