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Abstract—This paper investigates reliable answers to the 
following proposed research questions: Will changing course 
contents and difficulty levels affect the achievement of course 
intended learning outcomes and the levels of students’ success? 
Detailed analyses and findings of a proposed course assessment 
framework that primarily uses direct assessment techniques are 
presented. Two online courses are compared, an introductory 
programming class versus a computer literacy one. The paper 
employs two different data sets. The first set are collected then 
analyzed to compare the levels of achievement of Intended 
Learning Outcomes (ILOs) across the studied groups. ILO 
achievement levels are represented as EAMU vectors then used 
collectively in the comparison. Statistical analyses of these 
vectors using both Chi-square and t-tests have shown that there 
are no statistically significant differences between the two 
groups. The second data set is used to directly measure and 
compare a number of factors representing students’ success. The 
obtained results for the majority of success measures denoted 
that there are no statistically significant differences between the 
two groups except for withdrawal rate and resource utilization 
levels which were higher in the introductory programming 
group. Discussions of the obtained results are provided along 
with how such findings can support the effectiveness of online 
delivery. 

Keywords—measuring course effectiveness, online 
programming courses, evaluating learning outcomes, measuring 
student success 

I. INTRODUCTION 

The ever-increasing use of online course offerings across 
various disciplines including the Engineering/Computer 
science fields necessitates the need to better understand this 
non-traditional delivery mechanism and to ensure its 
effectiveness and applicability under different circumstances. 
One of the reasons for the popularity of online delivery is the 
flexibility that it provides for both the enrolling students and 
the educational institutions. For students, particularly those that 
are working full- or part time, it provides a unique opportunity 
to obtain college credits. On the other hand, the educational 
institutions see online offerings as an excellent opportunity to 
reach out to non-traditional students and thus improve 
recruitment.  

In spite of the great opportunities that online delivery 
provides, it also introduces various challenges [1-2] that need 
to be addressed for this trend to continue successfully. Some of 
the issues that are posed as a result of such wide proliferation 
include: 

1. Measuring and improving the effectiveness of online 
courses. 

2. Identifying the best audiences for such delivery 
mechanism. 

3. Researching effective approaches to broaden its 
applicability and improve retention rates. 

4. Studying the ramifications of such wide spread use on 
higher education and its institutions. 

Given such spread, one should keep in mind that online 
delivery is a unique mechanism for knowledge transfer that has 
its own characteristics and peculiarities that can be different 
from those of traditional delivery mechanisms. Therefore, 
many of the assumptions and findings that generally apply to 
traditional mechanisms might not apply to online 
environments. As will be discussed at the end of this section, 
many researchers have realized the importance of addressing 
these issues to sustain the success of this trend. In spite of 
many interesting research studies, this field is still in its infancy 
and there is a real need for novel approaches and solutions to 
these outstanding challenges and problems.  

The study presented is part of a multi-year, comprehensive 
research project with the main objective of proposing a reliable 
framework for evaluating the effectiveness of computer science 
course delivery. This proposed framework employs both direct 
assessment and indirect assessment methodologies. In direct 
assessment techniques, data are derived based on actual student 
performance in the class. Examples of direct assessment 
metrics include measuring the achievement levels of course 
ILOs. On the other hand, indirect assessment techniques use 
data collected from the student themselves expressing their 
own perspective of course effectiveness. 

This paper addresses the following research question: Will 
changing course contents and difficulty levels affect the 



achievement of course intended learning outcomes and the 
levels of students’ success? To provide reliable answers to the 
posed research question, this paper presents the analyses and 
findings resulted from applying direct assessment techniques 
on data sets collected from both groups. Furthermore, the 
results of using indirect assessment techniques are briefly 
introduced in Section V. 

Our initial research hypothesis can be stated as: Changing 
the course from an introductory programming course to a 
computer literacy course will have a noticeable effect on 
students’ achievement of course outcomes and degree of 
success. This hypothesis was based on observations that some 
students find introductory programming classes more 
challenging compared to computer literacy ones which is likely 
to affect student performance and success. To test the proposed 
hypothesis, direct assessment techniques are discussed in this 
paper. The direct assessment metrics were measured by 
collecting and analyzing two data sets for each group. The first 
set is used to assess the achievement levels of the ILOs and 
compare these levels across the two studied groups. The 
second set is used to measure then compare the degree of 
students’ success and resources utilization in both classes.  

A brief literature review of the emergence of online 
delivery, its recent trends, and examples of research studies 
focusing on comparing online course effectiveness are 
presented below. In the past decade, many academicians have 
delivered various computer science courses online. Two 
representative examples of these attempts are given in [3-4]. It 
is also worth noting that one of the noticeable recent trends in 
online delivery is the introduction of Massively Open Online 
Course Systems (MOOCs) such as coursera and edX [5-6]. 
MOOCs trend seems to be promising in spite of challenges 
identified by some researchers [7]. A positive indicator of the 
increasing popularity of this trend is the recent offering of the 
first accredited Master of Science in Computer Science by GIT 
using MOOC delivery format [8]. 

Several researchers have studied the evaluation of online 
courses. Reference [9] presented a recent study to evaluate 
several delivery modes including online delivery. This study 
focused on measuring the perception of students regarding the 
effectiveness of each delivery mode. Results obtained along 
with traditional student evaluation data were used to improve 
future offerings. In [10], Helm, Powell and Ice introduced a 
systematic evaluation process for online courses. This 
proposed process employed tools developed to assess 
classroom and homework equivalent contact hours in an online 
environment. In [11], an interesting quantitative evaluation 
model was proposed that considered both the interdependence 
among measures and the inherent noise in subjective 
perceptions in order to evaluate the effectiveness of uncertain 
e-learning systems. Another study that evaluated how the 
number of students in a class affected the quality of the online 
delivery was presented in [12]. This study found that large 
class size negatively impacted students' satisfaction as well as 
limited the quality and quantity of student–student and 
student–instructor interactions. Reference [13] presented a 
study that first validated a proposed  tool to measure students’ 
evaluation of online courses then used that tool to examine 
students’ evaluations of their online courses. That study found 

that students rated content organization and format higher than 
other performance measures. A number of assessment 
methodologies and best practices for evaluating online offering 
are also described in [14]. 

From this brief survey, one can notice that online delivery 
is certainly on the rise. In addition, several researchers have 
realized the importance of reliably assessing the effectiveness 
of such offerings. This study presents a novel proposed 
assessment framework to evaluate the impact of course 
contents on the achievement levels of ILOs and students’ 
success. 

II. STUDY DETAILS 

This work discusses results from a comprehensive 
experimental research study with the objective of investigating  
the effect of varying course contents and difficulty levels on 
the achievement of the intended learning outcomes and other 
success indicators. The study compares two groups using a 
proposed framework for assessing the effectiveness of such 
courses. Both groups are computer science courses that are 
offered fully online in our department. 

The first group data were taken from our Computer 
Literacy (CS 101) class. This course is an introduction to 
computers and covers basic topics such as computer hardware, 
applications and system programs, operating systems, 
networking, and security. An important laboratory component 
of this course covers various MS-office applications. This 
course is usually taken by Computer Science minors as well as 
business and other majors. The collected data were taken from 
recently taught sections that were delivered fully online in the 
last two years.  

The second group comprises data obtained from our 
introductory programming course (CS 110). This course is a 
traditional introduction to algorithm development and 
programming. It covers basic programming concepts such as 
data types, allocation, expressions, I/O and advances to discuss 
decision making, looping, structured data types, functions, 
recursion, OOP, and simple GUI concepts. This course is 
required of all Computer Science majors and is also taken by 
science and other interested students from various majors. The 
collected data were taken from several sections of this course 
that were taught fully online in the last five years. 

Although the delivered content in these two courses have 
different focuses, these fully online courses have similar 
structures. Both feature comprehensive syllabi that highlight 
the self-paced nature of the course while clearly expound all 
policies and expectations. Asynchronous activities in both 
courses include projects, laboratory environment, online 
exercises, and several discussion forums. Synchronous 
activities including chat sessions and phone calls were also 
lightly used. The similar structures of both studied groups will 
add to the homogeneity of the study and help exclude 
extraneous factors. Moreover, in a trial to ensure study 
reliability, all collected data were obtained from sections that 
were taught by the same instructor using the same teaching 
style and Learning Management System (LMS). 



As stated before, this research tries to produce a reliable 
answer to the following question: Will the change in course 
contents from “Intro to Programming” to “Computer Literacy” 
have a significant impact on course effectiveness? To answer 
this question, we used an inclusive framework for measuring 
the effectiveness of the delivered courses then conducted an in-
depth statistical analyses to compare the two studied groups. 
The employed framework uses both direct and indirect 
performance assessment factors. Two direct assessment 
methods are used. The first one measures the achievment levels 
of the course intended learning outcomes (ILOs) while the 
second one employs a set of student success metrics. The focus 
of this paper will be discussing the two sets of direct 
performance indicators, followed by reporting the details of the 
statistical analyses and findings. The two indirect assessment 
methods assess the students’ perception of various online 
course delivery metrics and the degree of students’ satisfaction 
with the course. Results of the indirect assessment experiments 
are briefly discussed towards the end of this paper while the 
details of these experiments are the focus of another work. 
Lastly, as discussed previously, our research hypothesis posed 
by this study states that the change in course contents will 
result in differences when measuring and comparing various 
course assessment factors. 

III. ANALYSIS OF COURSE LEARNING OUTCOMES 

ACHIEVMENT 

For CS 101, various course objectives can be summarized 
into four main course outcomes (listed below) that each student 
completing this course must attain at a certain level. 

1. Demonstrate deep understanding of essential computing 
concepts and how to have a successful digital life style 
(O1). 

2. Illustrate the ability to use various MS-office applications 
simulated labs (O2). 

3. Apply knowledge of various MS-office applications to 
generate and edit professional office documents (O3). 

4. Recognize the importance of actively participating in class 
discussion forums and other online activities (O4). 

Similarly, CS 110 has four main Intended Learning Outcomes 
(ILOs) given below. 

1. Put into practice effective use of an Integrated 
Development Environment to edit, compile, and run 
programs (O1). 

2. Demonstrate the ability to develop algorithms from 
problem specifications and apply various structured 
programming techniques to proficiently transform them 
into programming code (O2). 

3. Illustrate the ability to use debugging and testing 
techniques to locate and fix errors to ensure program 
correctness (O3). 

4. Recognize the proper use of the language’s constructs and 
apply this knowledge in creating effective programs (O4). 

To assess the level of attainment of each ILO, a set of 
course graded activities are selected as a measure for this 
particular outcome. Each student’s achievement in this set is 
measured to compute a percent value indicating how well a 
student attains each outcome. Then, a number of thresholds 
were proposed to differentiate Exemplary (E), Adequate (A), 
Minimal (M), and Unsatisfactory (U) performance. This 
procedure is applied to the four outcomes and all students in 
each course to develop an EAMU vector for each ILOs. The 
EAMU notation was introduced in [15] and has been adopted 
in previous research studies [16-17]. As an example, the 
obtained overall EAMU vector for outcome 1 (O1) in CS 110 
offerings was [49  9  4  4]. This means that out of the 66 
students who passed the course, 49 students exhibited 
exemplary attainment of O1, nine attained adequate levels, four 
measured at the minimal level and the performance of the 
remining four students was unsatisfactory. The computed 
EAMU vectors for each outcome along with the percentage of 
each level are listed in Table 1 for both groups. 

The results in Table 1 show somewhat comparable 
achievement levels across the two groups. For instance, in 
outcome 4, the percentages of students who achieved 
Exemplary (E) performance are 35% and 38% in the 110 and 
101 classes, respectively. Table 1 also indicates that the sample 
size in the 110 group is 66 students, and 56 students for the 101 
group. Where: N is the sample size, EAMU vectors are the 
computed EAMU vectors for each outcome and the last four 
columns are for the percentages of the exemplary, adequate, 
marginal and unsatisfactory performances respectively.  

TABLE I.  OVERALL EAMU VECTORS AND PERCENTAGES 

Outcome N EAMU vectors E% A% M% U% 

O1-110 66 [49  9  4  4] 74% 14% 6% 6% 

O2-110 66 [35  17  9  5] 53% 26% 14% 8% 

O3-110 66 [40  13  4  9] 61% 20% 6% 14% 

O4-110 66 [23  29  10  4] 35% 44% 15% 6% 

O1-101 56 [17  32  6  1] 30% 57% 11% 2% 

O2-101 56 [44  5  4  3] 79% 9% 7% 5% 

O3-101 56 [14  20  14  8] 25% 36% 25% 14% 

O4-101 56 [21  26  6  3] 38% 46% 11% 5% 

 

Given that the objectives of the two courses are not 
identical, we computed the average of each achievement level 
over all four studied ILOs and used the overall averages as a 
general measure of the degree of achievement of the studied 
course outcomes. These averages were compared across both 
courses. For example in the 110 class, the average of achieving 
Exemplary level over all four ILOs is ((49+35+40+23)/4) 
which equals 37. Applying the same procedure on the data in 
Table 1 gives us the overall average EAMU vector for 110 as 
[37  17  7  5] and the corresponding vector for 101 as [24  21  7  
4]. The percentages for achieving each components of the 
EAMU vectors will then be [56%  26%  11%  8%] and [43%  



38%  13%  7%] for the 110 and 101 classes, respectively. 
When comparing the collective achievement of the overall 
class ILOs (using the overall EAMU percentages just 
computed), we notice that the percentage of students achieving 
Exemplary performance in 110 is higher than the 
corresponding percentage for students in the 101 class by 13%. 
For the Adequate performance level, the reverse is true in 
which the 101 group has a higher percentage than the 
corresponding one for the 110 group by 12%. Nevertheless, 
comparable performance can be noticed if we combine both the 
E and A levels in both cases (82% for 110 and 81% for 101). 
Similarly, both M and U levels have shown comparable 
percentages in both groups. 

From the percentages in Table 1, one can initially conclude 
that there were generally comparable achievements of ILOs in 
both classes and the contents and degree of difficulty of the 
delivered materials did not have a considerable impact on the 
achievement of ILOs for those students who completed the 
class. In order to ensure the statistical correctness of this initial 
observation, additional analyses need to be done. The first 
proposed statistical procedure treats the data as Categorical and 
thus uses the Chi-Square test to compare both groups. The 
obtained Chi-square test results can be stated as:  

For achieving unsatisfactory (U) performance level: There 
was NO significant association between the course contents 
(110 or 101), χ2 (3) = 2.5, p = .48. It is also worth noting 
that the computed odds ratio, 1.07, indicates that the odds 
of students achieving U level in the online 110 class were 
1.07 times if they were taking the online 101 class which 
supports the insignificant Chi-square test result.  

Another statistical test was also employed to confirm the 
results obtained by the Chi-square test, above. In this 
experiment, the data are treated as continuous ones. To do that, 
each EAMU vector for each outcome (of a certain offering) is 
transformed into a scalar value. The transformation is 
accomplished by using a proposed weighted sum formula (see 
equation 1) that places increasingly higher weights on good 
performance (A and E) while penalizes marginal and 
unsatisfactory performance by assigning them diminished 
weight values. The formula is normalized to the number of 
students (N) in the offering to produce a comparable scale. For 
each course offering, a scalar value was computed that 
represents achievement of a specific ILO. These are then 
averaged over the studied four ILOs (a process similar to the 
one described in the Chi-square analyses above) to determine 
one overall scalar value for each offering that expresses the 
overall degree of achieving the ILOs in this specific offering. 
These data are then analyzed using Shapiro-Wilk and Levene’s 
to check whether the data conform to the parametric test 
assumptions or not. That analysis revealed that the data are 
normally distributed within each group. In addition, the 
homogeneity of variance (Levene’s) test produced insignificant 
results where the statistical test value for the Levene’s test (F) 
was .23 and the test significance (p values) was .65. Given that 
the data conform to the parametric test assumptions, the 
Independent Samples t-Test was used to compare the 
achievement levels for the overall course outcomes in both 
cases. The results of using the t-test are presented in Table 2, 
where µ is the mean value, SE is the standard error, t is the test 

statistical value, df is the degree of freedom, and r is the effect 
size which provides a measure of the importance of the effect 
[18]. 
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TABLE II.  RESULTS OF T-TEST FOR OVERALL ILOS COMPARISON 

Outcome 
overall 

Descriptive 
values 

t-test  

 µ SE t df p r 

Overall 
ILOs-110 

.40 .01 
1.59 8 .15 .49 

Overall 
ILOs-101 

.35 .04 

 

In Table 2, the t-test significance (p value) is greater than .05 
which indicates that both groups exhibit similar distributions. 
Thus, the results of the t-test for the overall achievements of 
ILOs can be reported as follow:  

On average, students taking the online 110 class scored 
slightly higher in achieving overall ILOs (µ = 0.396, SE = 
0.013) than students taking the online 101 class (µ = 0.346, 
SE = 0.036). This difference was NOT significant t(8) = 
1.587, p > 0.05. Moreover, the effect size (r) is 0.49. 

In summary, the results of both tests (the Chi-square test and 
the t-test) confirmed that both groups have similar distributions 
for the achievement levels of the studied ILOs. In other words, 
there were no statistically significant differences between the 
distributions of the studied groups. Thus, one can conclude that 
the change in course contents from 110 to 101 and the varying 
levels of materials difficulty have no significant effect on the 
achievement of the Intended Learning Outcomes in both 
courses. These results do not support our main research 
hypothesis in this study.  

IV. EVALUATING STUDENTS’ SUCCESS AND 

RESOURCES UTILIZATION 

The second proposed set of direct assessment performance 
indicators focused on the degree of students’ success and 
resources utilization. The chances of students receiving the 
highest grade (A), failing grade (F), or withdrawing from the 
course (W) are compared as detailed in the following sub-
section. 

A. Chances of Receiving A, F, and W 
The three factors analyzed in this sub-section can be 

defined as follow: 

• Chances of obtaining the highest grade (A-Factor): number 
of students who received A grade to the total number of 
students who passed the class. 



• Chances of obtaining a failing grade (F-Factor): number of 
students who received F grade to the total number of 
students who completed the class. 

• Chances of withdrawing from the course (W-Factor): 
number of students who withdrew from the class to the 
total number of students who enrolled in the class. 

The data for these three factors are analyzed as categorical 
data.  To analyze these data, Chi-Square (χ2) test was used and 
the results are given in Table 3 where # is the number of 
students achieving this level and N is the overall sample size. 
For example, Table 3 shows that the percentages of students 
who received A grade are 47% and 34% in the 110 and 101, 
respectively. χ2 tests for the A and F factors produced 
insignificant result (p > .05). For example, the obtained results 
for A-Factor can formally be reported as: 

There was NO significant association between the class 
contents (110 or 101) and whether or not students can 
receive a final grade of A in the class χ2 (3) = 3.57, p = .31. 
It is also worth noting that the computed odds ratio, 1.75, 
indicates that the odds of students receiving A in the online 
110 class were 1.75 times if they were taking the 101. 

TABLE III.  CHI-SQUARE TEST RESULTS FOR THREE SUCCESS FACTORS 

Success 
Factor 

# N % 
Chi-Square test results 

χ2 df p odds 
ratio 

A-110 31 66 47% 
3.57 3 .31 1.75 

A-101 19 56 34% 

F-110 36 102 35% 
7.70 4 .10 2.04 

F-101 15 71 21% 

W-110 69 171 40% 
21.55 1 .00 5.23 

W-101 9 80 11% 

 

On the other hand, the obtained results in Table 3 for the 
W-factor gave significant test statistics. The results for the 
withdrawal factor can be stated as follow: 

There was a significant association between the class 
contents (110 or 101) and whether or not students withdrew 
from the class χ2 (1) = 21.55, p < .05. This result is also 
supported by the computed odds ratio, 5.23, indicating that 
the odds of withdrawal in the online 110 class were 5.23 
times if students were taking the 101 class. 

The results obtained above are not entirely surprising for two 
reasons. First, high withdrawal rates have frequently been 
reported in various online courses [19]. Second, it is believed 
that the relatively difficult course contents presented in 110 
have led to this statistically significant association between the 
course type and the withdrawal rate. 

B. Analysis of Overall Percentage Grade 
This analysis focuses on comparing the average overall 

percentage grade in the 110 course with the corresponding 

percentage for the 101 group. Such a comparison gives us 
better understanding of whether the course content and level of 
difficulties have affected the average overall percentage grade 
for all students in the class. The research hypothesis in this 
analysis states that the distribution of final grade percentages 
will be different across categories of class type. Before 
selecting a test statistic, the data were first checked for 
conformance with parametric assumption as done before. The 
Shapiro-Wilk test results for 101 class group indicates 
normally distributed data but the test gives significant result (p 
= 0.02) for the 110 data. Fig. 1 depicts the non-normal 
frequency distribution of the 110 class grades with apparent 
negative skewness and kurtosis. Please note that there is a 
chance that some final percentages may exceed 100% with the 
availability of extra credits. In addition, the Levene’s test also 
gives significant results indicating that the variance of the two 
groups is not homogenous. Since the data do not satisfy the 
parametric test assumptions, we adopted the Mann-Whitney, a 
non-parametric test, to compare the averages in both groups. 
This test yielded a non-significant difference, a result that does 
not support the initial research hypothesis given above. To 
summarize the test outcome: 

Students final grades in the online 110 class (Median = 
89.28) did not differ significantly from those enrolled in 
the online 101 class (Median = 85.75), U = 1574.00, z = -
1.41, ns: p > 0.05, r = -0.13 which represents a small 
effect. This was also apparent in the close values of the 
average final grades in the 110 and 101 classes, 85.67 and 
84.04, respectively. 

 

 
Fig. 1. Non-normal distribution of grades in 110 course 

 

C. Comparing Resources Utilization 
In this subsection, we use the frequency of utilization of 

course online resources as a rough indicator to the involvement 
of the students, then compare the computed values across both 
of the studies groups. Our research hypothesis states that 
students enrolled in the 110 class will utilize the online class 
contents more than those enrolled in the 101 due to differences 
in course contents and difficulty of the covered materials. As 



expected students in the 110 online class have higher access 
frequency to course online materials (µ = 1248) while the 
corresponding mean for the 101 students is (µ = 538). The 
Shapiro-Wilk test reveals that the data is normally distributed 
for the 101 group but not in the 110, see Fig. 2 that depicts the 
histogram distribution of frequency of access to various online 
course contents for the 101 group. Data in Fig. 2 shows a 
typical normal distribution with a positive kurtosis (0.56) and 
slightly positive skewness (0.09). Besides, the Levene’s test 
found that the variance is not homogeneous; therefore, Mann-
Whitney, a non-parametric test, was used yielding the 
following:  

Students frequency of access to course contents in the 
online 110 class (Median = 1235) differs significantly from 
those enrolled in the online 101 class (Median = 510), U = 
1523.50, z = -6.23, p < 0.05, r = -0.48 which represents a 
large effect that accounts for about 25% of the variance. 

It is worth noting that the used online contents in both 
classes share large similarities in content structure and access 
requirements. This finding supports our research hypothesis 
mentioned above. Thus, one might conclude that the difficult 
nature of the programming course content (110) encouraged 
students to utilize more frequently the online resources 
compared to the other group. 

 

 

Fig. 2. Normally distributed resource access data in the 101 course.  

 

V. INDIRECT ASSESSMENT RESULTS 

As discussed earlier, the goal of this research focused on 
discussing the direct assessment (mainly the achievement of 
the intended learning outcomes and the evaluation of several 
essential success indicators) analyses and results to shed some 
light on answers to the proposed main research question. The 
results discussed here represent a subset of the results and 
findings of a comprehensive quantitative study to evaluate 
online course effectiveness, using a multitude of performance 

factors applied to various data sets and scenarios. Because the 
results of indirect assessment performance metrics have not 
been discussed in this paper due to space limitation, this 
section briefly comments on them. Two data sets were used in 
the indirect assessment. The first one was used to assess the 
perception of students via a number of online specific 
performance metrics listed below, most of them are part of the 
COLLES model [20]: 

1. Relevance: How relevant is online learning to the students 
and their professional practices?   

2. Reflection: Does online learning stimulate students' critical 
reflective thinking?   

3. Interactivity: To what extent do students engage online in 
rich educative dialogue?   

4. Tutor Support: How well do tutors enable students to 
participate in online learning?   

5. Peer Support: Is sensitive and encouraging support 
provided online by fellow students?   

6. Interpretation: Do students and tutors make good sense of 
each other's online communications? 

7. Course elements: A combined performance measure that 
assess various course components such as labs, quizzes, etc. 

 The majority of studied factors in this data set (5 out of 7) 
showed non-significant differences between the two groups but 
the remaining two factors (interactivity and peer-support) 
exhibited statistically significant results. The second indirect 
data set was used to compare students’ satisfaction levels when 
taking the 110 class with the same levels when taking the 101 
class. The obtained statistical results indicated that there were 
no significant differences between the two groups in both of 
the adopted performance measures (course satisfaction and 
instructor satisfaction). The detailed analyses for all indirect 
assessment factors are the focus of another work. 

VI. CONCLUSIONS 

This work presented the analyses and results of a study 
with the objective of answering the research question:  Will 
changing course contents and difficulty levels affect the 
achievement of course intended learning outcomes and the 
levels of students’ success? The paper devised the use of a 
framework in order to achieve its objectives. The framework 
employed sets of direct and indirect assessment measures to be 
used to assess course effectiveness. The paper focused on 
reporting the results of the direct assessment measures. Results 
from the indirect assessment experiments were briefly 
discussed in the previous section. 

Two groups were the focus of this experimental research 
study. The data for the first group were collected from several 
recent online offerings of an introductory programming course 
while the data for the second group were collected from recent 
online offerings of a computer literacy course. The paper 
employed two data sets for each of the studied groups. The first 
data set was used to assess and compare, across the studied 
groups, the achievement levels of the Intended Learning 
Outcomes (ILOs) in each course. Equivalent ILOs for both 



groups signify that both student populations have acquired 
comparable levels of knowledge and skills after the completion 
of the course. In our experiments, the four major ILOs in each 
course were measured by computing the EAMU vectors for 
each outcome. The statistical analyses denoted that there were 
no statistically significant differences between the achievement 
levels of course Intended Learning Outcomes across the two 
studied groups. Moreover, a second direct assessment data set 
of performance measures focused on student success criteria 
was employed. Data analyses for these factors yielded 
comparable distributions in most areas. Two exceptions were 
found. The first was the rate at which students have withdrawn 
from class, in which significant association between the class 
type/difficulty levels and the withdrawal rate was present. The 
second was the resource utilization factor in which there was a 
statistically significant association between the frequency at 
which students access the online course resources and the 
course difficulty.  

In conclusion, our main research hypothesis in this study 
has not been supported by the overall obtained results. It is 
believed that the interesting findings of this study can strongly 
support the argument regarding the effectiveness of online 
delivery. We have obtained comparable achievement levels for 
course learning outcomes in two courses that are qualitatively 
different and of varying course difficulty. Similar comparable 
levels of performance were also obtained for most of the 
parameters used to measure student success and resources 
utilization. Such findings attest to the ability of online courses 
to effectively deliver numerous course contents irrespective of 
the technical depth of the covered materials. 

Lastly, we would like to highlight some strengths and 
weaknesses of this study. Our sample sizes were reasonably 
large and have reached 170+ in some experiments. These 
ranges produced results that are reliable. On the contrary, we 
have relatively small sample sizes (N = 25) in certain 
experiments, mainly when measuring one of the indirect 
assessment factors (students satisfaction). Such sample size 
was dictated by the fact that participation in these surveys is 
totally voluntarily (a requirement of our institution IRB 
approval) in all the sections used in this study. Lastly, the 
obtained results and the drawn conclusions were mainly for the 
studied cases (110 and 101). Caution should be exercised when 
trying to generalize our conclusions on other situations without 
further investigation. 

REFERENCES 

 
[1] A. Azemi, M. Bodek, and G. Chinn, “Teaching an introductory 

programming course using hybrid e-learning approach,” proceeedings of 
IEEE Frontier in Higher Education (FIE) Conference, 2013, pp. 1911-
1913.DOI= 
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=6685168. 

[2] W. Armitage, N. Boyer, S. Langevin, and A. Gaspar, “Rapid conversion 
of an IT degree program to online delivery: impact, problems, solutions 
and challenges,” proceedings of the SIGITE Conference on information 
technology education, 2009.  pp. 100-107. DOI= 
http://doi.acm.org/10.1145/1631728.1631758. 

[3] E. El-Sheikh, “Techniques for engaging students in an online computer 
programming course,” J. of Systemics, Cybernetics and Informatics, vol. 
7, no. 1, pp. 1-12, 2009. 

[4] A. Azemi, “An online introductory computer programming course using 
Matlab: Design steps and what to expect,” proceeedings of IEEE 
Frontier in Higher Education (FIE) Conference, 2015, pp. 1-4, DOI= 
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=7344186. 

[5] Coursera Site 2016. Retrieved April 24, 2016 from 
https://www.coursera.org/.   

[6] EdX Site 2016. Retrieved April 24, 2016 from https://www.edx.org/ 

[7] L. Chamberlin, and T. Parish, “MOOCs: Massive Open Online Courses 
or Massive and Often Obtuse Courses?” ACM eLearn, vol. 8, Article 
No. 1, 2011. DOI= http://dx.doi.org/10.1145/2016016.2016017.   

[8] GIT MS in Computer Science Site 2016. Retrieved April 24, 2016 from 
http://www.omscs.gatech.edu/  

[9] J. Mullen and J. Sullivan, “Student-perceived effectiveness of online 
content delivery modes,” proceeedings of IEEE Frontier in Higher 
Education (FIE) Conference, 2015, pp. 1-4. 

[10] J. Helm,  K. Powell, and P. Ice, “Evaluating online course quality for 
student learning and success,” proceedings of the World Conference on 
E-Learning in Corporate, Government, Healthcare, and Higher 
Education, Hawaii, 2011. 

[11] M. Tseng, R. Lin, and H. Chen, “Evaluating the effectiveness of e-
learning system in uncertainty,” J. of Industrial Management & Data 
Systems, vol. 111, no. 6, pp. 869-889, 2011. DOI= 
http://dx.doi.org/10.1108/02635571111144955 

[12] V. Russell and W. Curtis, “Comparing a large- and small-scale online 
language course: An examination of teacher and learner perceptions,” J. 
of the Internet and Higher Education, vol. 16, pp. 1–13, 2013. DOI= 
10.1016/j.iheduc.2012.07.002  

[13] T. Rothman, L. Romeo, M. Brennan, and D. Mitchell, ”Criteria for 
assessing student satisfaction with online courses,” J. International 
Journal for e-Learning Security, vol. 1, 1/2, March/June, pp. 27-32, 
2011. 

[14] T. Tobin, B. Mandernach, and A. Taylor, Evaluating Online Teaching: 
Implementing Best Practices, Wiley, 2015. 

[15] J. Estell, “Streamlining the assessment process with the faculty course 
assessment report,” Workshop in the 37th IEEE ASEE/IEEE Frontiers in 
Education Conference, Milwaukee, 2007, pp. W1A-1. DOI= 
http://doi.ieeecomputersociety.org/10.1109/FIE.2007.4418236  

[16] W. Farag, “Comparing achievement of intended learning outcomes in 
online programming classes with blended offerings,” proceedings of the 
SIGITE Conference on information technology education, Calgary, 
Canada, 2012 pp. 25-30. DOI= 
http://doi.acm.org/10.1145/2380552.2380561. 

[17] W. Farag, S. Ali, and D. Deb, “Does language choice influence the 
effectiveness of online introductory programming courses?”  
proceedings of the SIGITE Conference on information technology 
education, Orlando, Florida, 2013, pp. 165-170. DOI= 
http://dx.doi.org/10.1145/2512276.2512293. 

[18] A. Field, Discover Statistics Using SPSS. SAGE Publications Ltd, 
London, UK, .2009. 

[19] B. Hare,  Classroom interventions to reduce failure & withdrawal in 
CS1: a field report, J. of Computing Sciences in Colleges, vol. 28, no. 5, 
pp. 228-235, 2013.  

[20] P. Taylor, and D. Maor, “Assessing the efficacy of online teaching with 
the Constructivist On-Line Learning Environment Survey,”  proceedings 
of the 9th Annual Teaching Learning Forum, Perth, Australia, 2000. 

 

 

 

 

 

 



<<
  /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


