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Abstract— In this paper, we present examples of quality
improvement efforts to enhance student learning in engineering
education by employing a novel program evaluation
methodology that automates ABET Student Outcomes (SOs)
data measurement and analysis based on the classification of
specific performance indicators per Bloom's 3 domains and
their learning levels. The learning levels are further categorized
based on a 3-Level Skills Grouping Methodology that groups
together learning levels of related proficiency. Program
evaluations use aggregate values of ABET SOs as an overall
performance index. These values are calculated by assigning
weights to measured specific performance indicators according
to the Frequency-Hierarchy Weighting-Factors Scheme, which
incorporates a hierarchy of measured skills, course levels in
which they are measured, and counts of assessments
implemented for their measurement. The number of
assessments processed for measurement of performance
indicators associated with the 3 categories of skills in multiple
course levels is counted to calculate percentage learning
distribution in the elementary, intermediate and advanced levels
for the 3 learning domains. Learning distributions obtained for
measured ABET SOs are compared to ideal models to verify
standards of achievement for required types of skills,
proficiency levels and align engineering curriculum delivery to
attain highest levels of holistic learning.

Keywords— Outcomes Assessments; Bloom’s Domains;
Learning Domains; ABET; Student Outcomes; Skills; Learning
Levels; Performance Indicators;

I. INTRODUCTION

Multiple research papers published by the National Institute
of Learning Outcomes Assessment (NILOA) [11,12]and others
[2,13,14] clearly state that in many higher education
institutions, actual Continuous Quality Improvement (CQI) and
accreditation efforts are minimally integrated and that, ideally,
CQI instead of accreditation standards should be the prime
driver for outcomes assessment [18]. The indispensable
necessity of digital technology to automate and streamline
outcomes assessment for accreditation is explained in many
research papers [15,16,17,18,27,28,30]. State-of-the-art digital
technology-based outcomes assessment systems would
definitely help fulfill accreditation standards and achieve
excellent CQI results. In this paper, we present the results of
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integration of fundamental concepts of the Outcomes Based
Education (OBE) model with world-class best practices in
outcomes assessment and web-based software EvalTools® 6,
deployed with significant customizations.

The current format of measuring ABET, Engineering and
Accreditation Commission (EAC), 11 SOs is definitely
cumbersome for programs and institutions that utilize manual
processes. The general advice provided to programs is to be
very selective in using assessment for measuring these SOs to
minimize overburdening faculty and program efforts for
accreditation [18,35]. This is acceptable from the accreditation
criteria fulfillment standpoint, but from the OBE model student-
centered point of view, it does not facilitate CQI. These
assessments tend to become summative and not formative,
since educational assessment refers to all activities which
provide information to be used as feedback to revise and
improve instruction and learning strategies [1,10]. The learning
outcomes data measured by most engineering institutions are
rarely classified into all three learning domains of the revised
Bloom’s taxonomy [18,29] and their corresponding categories
of the levels of learning. Generally, institutions classify courses
of a program curriculum into three levels: introductory,
reinforced, and mastery, with outcomes assessment data
measured for the mastery level courses in order to streamline
the documentation and effort needed for an effective program
evaluation. This approach presents a major deficiency for CQI
in a student-centered, OBE model, because performance
information collected at just the mastery level is at the final
phase of a typical quality cycle and occurs too late for
implementation of remedial efforts.

Instead, student outcomes and performance criteria
progressing from the elementary to advanced levels should be
measured at the course level for all courses spanning the entire
curriculum [18,31,32]. A holistic approach for a CQI model
would require systematic measurement of specific Performance
Indicators (PIs), in all 3 domains of learning of Bloom’s
taxonomy and their corresponding categories of learning levels,
for all course levels of a given program’s curriculum.
Therefore, a digital PI bank containing a good number of well-
defined specific PIs, classified per Bloom’s 3 learning domains
and learning levels, related to the ABET SOs, was developed at
the Faculty of Engineering for the EE, CE, and ME programs.
The specific PIs measured in all course levels have provided
faculty members with precise information for course and
program evaluation and subsequent improvement.



In the OBE model, assessments form the basis of learning,
giving precise information for improvement, and thus are
formative. Since assessment is an essential element of the
educational process and is the basis of CQI, a novel technique
has been implemented to estimate learning distribution
achieved by an engineering program for a given term in
Bloom’s 3 domains and their learning levels. The learning
levels in each domain are further categorized based on a 3-Level
Skills Grouping Methodology that groups together learning
levels of related proficiency to form 3 broad skills levels
categories, namely: elementary, intermediate and advanced.
Hence the number of assessments processed for the
measurement of performance indicators associated with the 3
categories of skills in multiple course levels is counted. The
assessments counts information is used to calculate percentage
distribution of learning in the elementary, intermediate and
advanced levels for the cognitive, affective and psychomotor
domains of learning. Specifically, the ABET SOs coverage of
Bloom’s 3 domains has been studied in great detail. The
percentage learning distribution individual and composite are
available for specific and overall combined information related
to the measured ABET SOs.

The complete assessment strategy for each measured ABET
SO and estimation of program level competencies is provided
in the 3 phase SOs, Pls and learning domains evaluation
modules’ term summary. The term summary contains detailed
information on the type of assessments used, their course levels,
counts, learning distributions and skill levels of the associated
performance indicators measured and can be referred to in our
previous work [18,28]. Any existing deficiencies in current
assessment models for measured ABET SOs are identified
through a detailed 3 phase program term review process
conducted by faculty members. In particular, the programs’
term review learning domains evaluation, which is presented in
this paper, estimated learning distributions in Bloom’s 3
domains and their 3 skills levels are compared with target ideal
values to generate several CQI activities such as the
modification or development of: teaching and learning
activities; course outcomes; course topics; and assessments and
associated PIs to correct the existing learning distribution
deficiencies. This assessment methodology, Hierarchy-
Frequency Weighting-Factors Scheme combined with digital
technology, promotes the easy development and usage of
formative assessments, making each phase of the course,
curriculum delivery transparent to all stakeholders and provides
precise information of where and why performance weaknesses
exist for timely remedial actions. This implemented assessment
methodology encourages faculty to use relevant information for
real-time modifications. The generation of assessments and
their mapping to specific PIs for measurement followed up with
failure identification and remedial action is a total faculty affair,
thereby creating the ideal situation for CQI in engineering
education [18].

The alignment of student teaching and learning processes,
by implementation of outcomes assessments to cover the 3
broad skills levels in all of the 3 Bloom's domains according to
preset target percentage distribution levels presents an exciting,
new frontier in holistic quality improvement methodologies to
achieve the highest education standards for engineering

programs world-wide. Therefore, the focus of this research is to
present CQI efforts in engineering education using state-of-the-
art, digital technology-based, automated outcomes assessment
systems to implement proper alignment of program curriculum
and course delivery according to ideal learning distributions
scenarios required for various engineering specializations.

II.  ENGINEERING PROGRAM EVALUATIONS

A. Assessment Methodology

The Faculty of Engineering at the Islamic University of
Madinah has studied various options for developing its
assessment methodology and systems [2,3,4,5,14,15,16,17,31]
to establish actual CQI and not just to fulfill ABET
accreditation requirements [35]. The following points
summarize the essential elements chosen by the faculty to
implement state-of-the-art assessment systems for achieving
realistic CQI in engineering education [18]:

1. OBE assessment model

2. ABET, EAC outcomes assessment model employing
Program Educational Objectives (PEOs), 11 EAC SOs
and PIs to measure Course Outcomes (COs)

3. Measurement of outcomes information in all course
levels of a program curriculum: introductory,
reinforced and mastery.

4. The Faculty Course Assessment Report (FCAR)
utilizing the Excellent, Adequate, Minimal, and
Unsatisfactory  (EAMU)  performance  vector
methodology [24,25,26,27,28]

5. Well-defined performance criteria for course and
program levels

6. A digital database of specific Pls [20] classified as per
Bloom’s revised 3 domains of learning and their
associated levels (according to the 3-Level Skills
Grouping Methodology)

7. Unique Assessments mapping to one specific PI [28]

8. Scientific Constructive Alignment for designing
assessments to obtain realistic outcomes data
representing information for one specific PI per
assessment [9,22,28]

9. Integration of direct, indirect, formative and summative
outcomes assessments for course and program
evaluations

10. Calculation of program and course level ABET SOs,
COs data based upon weights assigned to various types
of assessments, PIs and course levels

11. Course, program, and student level measurement and
analysis of ABET SOs [28]

12. The Program Term Review module of EvalTools® 6
consisting of 3 parts a) Learning Domains Evaluation
b) Pls Evaluation and ¢) ABET SOs Evaluation [18,28]

13. A student academic advising module related to
measured outcomes data

14. Electronic integration of the Administrative Assistant
System (AAS), the Learning Management System
(LMS), the Outcomes Assessment System (OAS) and
the Continuous Improvement Management System



(CIMS), facilitating faculty involvement for realistic
CQI [23,28]

15. Electronic integration of Action Items (Als) generated
from program outcomes term reviews with the Faculty
of Engineering standing committees’ meetings, tasks,
lists and overall CQI processes (CIMS feature)

16. Customized web-based software EvalTools® 6
facilitating all of the above [23]

B. COs, Specific Pls and Associated Assessments
Classification Based upon the Revised Bloom’s Taxonomy,
3 Domains and Their Learning Levels.

The design flow outlined in Section II.A adopted by the
Faculty of Engineering for the creation of holistic learning
outcomes and their performance indicators for all courses
corresponding to introductory, reinforced and mastery levels
spanning the curriculum has been mostly reported in [18]. But
first, some of the key concepts needed, to lead into further
details on the estimation of learning distribution based upon
frequency counts of outcomes assessments used to measure
specific PIs in the Bloom’s 3 domains and their learning levels
for multiple course levels, are given.

In past research [33], Bloom’s learning levels in each
domain were grouped based on their relation to the various
teaching and learning strategies. With some adjustments, a new
3-Level Skills Grouping Methodology was developed by the
Faculty of Engineering, for each learning domain with a focus
on grouping activities which are closely associated to a similar
degree of skills complexity. Fig. 1 exhibits this new grouping
[18].

As stated in several research papers [7,20,21,28,31,32], PIs
should be specific in order to collect precise learning outcomes
information related to various course topics and phases of a
curriculum, while addressing multiple levels of proficiency of
a measured skill. Fig. 2 indicates an ideal learning level
distribution model for COs and PIs for the introductory,
intermediate and mastery level courses. The measurement of
outcomes and Pls designed following such an ideal distribution
will result in a comprehensive database of learning outcome
information, which will facilitate a thorough analysis of each
phase of the learning process, and a comparatively easier
mechanism for early detection of the root cause of student
performance failures at any stage of a student’s education [18,
28].

Ideally, all courses should measure the elementary,
intermediate and advanced level skills with their COs, specific
PIs and associated assessments. However, introductory level
courses should measure a greater proportion of the elementary
level skills with their COs, PIs and assessments. On the other
hand, mastery level courses should measure more of the
advanced, but fewer intermediate and elementary level skills
[18]. The design of COs and their PIs was meticulously
completed by using appropriate action verbs and subject
content, thus rendering the COs, their associated PIs, and
assessments at a specific skill level—elementary, intermediate
or advanced. Fig. 3 shows an example from a civil engineering
course, in which CO_2: Describe the composition of soil and
solve volume-mass relationship equations for soils; and its

associated specific P1_5 34: Determine the physical properties
of soil using given parameters; measured by assessment, Mid
Term Q9, are of similar skills complexity and therefore at the
same level of learning. The corresponding category of learning
is intermediate-cognitive-applying. Therefore COs would be
measured by PIs and assessments strictly following the 3-Level
Skills Grouping Methodology [18].

Skills Level Cognitive Affective Domain | Psychomotor
Domain (Krathwohl, Domain
(Bloom, 1856; Bloom & Masia, (Simpson,
Anderson & 1973) 1972)
Krathwohl, 2001)
Elementary |1. Knowledge 1. Receiving 1. Perception
2. Comprehension phenomena 2. Set
2. Responding to 3. Guided
phenomena response
Intermediate |3. Application 3. Valuing 4. Mechanism
4. Analysis 5. Complex
overt
response
Advanced |5. Evaluation 4. Organizing 6. Adaptation
6. Creation values into 7. Origination
problems
5. Internalizing

Fig.1. 3-Level skills grouping methodology of Bloom’s revised taxonomy
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Fig.2. An ideal learning level distribution scenario for COs, PIs and associated
assessments for introductory (indicated by shaded red triangle looking L
to R) to mastery (indicated by a shaded blue triangle looking R to L)
level courses

Details with illustration on examples of specific PIs EAMU
vector calculation employing weighting factors is given in
[18,25,28].

C. Hierarchy-Frequency Weighting-Factors Scheme for
multiple learning and course levels

The philosophy behind the implementation of this
Hierarchy-Frequency Weighting-Factor Scheme (HFWFS) for
program learning domains evaluations is to consider a
combination of two critical factors: (a) to implement a hierarchy
of skills by giving prevalence to those assessments that measure
skills of the highest order over others. For example, mastery-
advanced level PIs will have a higher prevalence than those for
the reinforced-advanced level; and (b) to consider the counts
of assessments implemented in a certain learning level due to



abet_PI_S_34 |Determine the physical SO_S
properties of soil using

given parameters

Mid-1 Q9 2009 09

CO-2: Describe the composition of <oil and solve volume-mass relationship equations for soils,

CE_321_374_Lab_Exp-1

This assessment covers skills related to conducting laboratory experiments and field tests to determine the physical and engineering

properties of soils and rocks

Assignment: (E,AMU)=(2,5,4,0)
CE_321_374_Lab_Exp-2

This assessment covers skills related to conducting laboratory experiments and field tests to determine the physical and engineering

properties of soils and rocks
Assignment: (E,AMU)=(4,4,2,1)
CE_321_374_Lab_Exp-3

This assessment covers skills related to conducting laboratory experiments and field tests to determine the physical and engineering

properties of soils and rocks

Assignment: (E,A,M,U)=(7,4,0,0)

CE_321_374_Lab_Exp-4

.

This assessment covers skills related to conducting laboratory experiments and field tests to determine the physical and engineering

properties of soils and rocks
Assignment: (E,AM,U)=(2,8,1,0)
CE_321_374_Lab_Exp-S

This assessment covers skills related to conducting laboratory experiments and field tests to determine the physical and engineering

properties of soils and rocks

Assignment: (E,A,M,U)=(8,3,0,0)
Mid-1 Q9

Assignment: (E,AM,U)=(2,0,0,9)
Group: (E,AM,U)=(1,5,4,1)

average: 2.58

Fig. 3. Example of a civil engineering course showing CO_2, PI_5 34 and assessment Mid Term Q9 assigned to intermediate-cognitive-applying skill level

based on the 3-Level Skills Grouping Methodology.

Table 1: Weighting factors calculation for various learning levels of the reinforced and introductory courses for ABET SO ‘a’ program evaluation

the fact that outcomes assessment is directly equivalent to
learning. Table 1 shows the calculation of weighting factors for
various learning levels of the reinforced and introductory
courses, which are then applied to measured Pls in given course
levels to compute the final program ABET SO ‘a’ value [18].

The detailed calculation for each column in Table 1 is
reported in [18] and also shown below:

Learning Distribution % (LD)

Eqn. (1) shows the percentage of total assessments
implemented in all courses for each learning level. Fig. 4 shows
that for ABET SO ‘a’ (SO _1), 14 assessments out of 51 were
implemented in reinforced-level courses measuring
intermediate level PIs for all 3 domains composite.
Assessments in this level accounted for 27.5% of learning.

count(i)
LD()=——— x1 1
Q) Total count 00 1

The Progressive Distribution % (PD)
Eqn. (2) calculates PD by summing LD values according to

ABETSO 1,50 'a" Counts(i) in | %Learning Distribution % Progressive Pistribution % Relative Di.stribution Weigl.1t5 WF[.i]
- Course level- Pl level term 361 [LD({i)] [PD(i)] [RD(i)] = LD(i) x RD(i)
Learning level (i) DoA™ | {counts(i)/total}x100 3 LD(i) {PD(i)}/Min{LD(i)} | {LD(i) x RD(i)}
1 REINFORCED-ADV 6 11.8 100 5.68 67.05
2 REINFORCED-INTER 14 27.5 88.2 5.01 137.81
3 REINFORCED-ELEM 9 17.6 60.7 3.45 60.70
4 INTRODUCTORY-ADV a a 43.1 2.45 0.00
5 INTRODUCTORY-INTER 13 25.5 43.1 245 62.45
6 INRTODUCTORY-ELEM g 17.6 17.6 1.00 17.60
TOTAL 51

the hierarchy of the skills levels. Reinforced course and
advanced skill levels are assigned the highest value in this case
since mastery level courses were not offered in term 361.

PD(i) = Z LD(i) 2)
1

The Relative Distribution % (RD)

Eqn. (3) calculates RD by dividing the PD(i) value with
LD(m): the non-zero minimum value (learning level m’) of the
set of LD values corresponding to all the learning levels / fo i.

RD(i)

_ PD(i) 3)
" Min —non — zero {LD(1), LD(2),....LD(i)}

The Weighting Factors WF(i) for the various measured
learning levels given by Eqn. (4) for ABET SO ‘a’ (SO_1) are
calculated by multiplying LD(i) with RD(i).

WF(i) = LD(i) x RD(i) @)



III.  CONTINUOUS IMPROVEMENT

A. Program-Level Learning Domains Evaluations

Since assessments are equivalent to learning in the OBE
model [34], the Faculty of Engineering has decided to consider
the type of assessments, their frequency of implementation, and
the learning levels of measured specific PIs in Bloom’s 3
domains for courses and overall program evaluations. At the
course level, the types of assessments are classified using the
course formats chart to calculate their weighting factors
[18,28], which are then applied using the setup course portfolio
module of EvalTools® 6 [23]. The results can be seen in the
FCAR and are used for course evaluations. The program level
ABET SO evaluations employ a weighting scheme HFWFS,
which considers the frequency of assessments implemented in
courses for a given term to measure Pls related to specific
learning levels of Bloom’s domains [18]. This research focusses
on some examples of CQI activities generated from the
engineering program term review: Learning Domains
Evaluations.

Fig. 4 shows the EE program term 361 composite learning
domains evaluation data for their 11 ABET SOs. For each SO,
the counts of total assessments and their aggregate average
values are tabulated for each learning level [18].

Fig. 5 shows analytical results for the individual cognitive,
affective and psychomotor— Bloom’s domains of learning.
The counts of assessments in various learning levels and their
calculated values for all 11 ABET SOs are displayed for each
learning domain. The ABET SO ‘a’ (SO _1) is highlighted for

1.Choose a Term: 361 2015 v Select

understanding. There is no data for the mastery level in Figs. 4
or 5 because the EE program is a new program, and hence,
mastery level courses were not offered during term 361. Fig. 4
also shows the overall percentage learning distribution in each
learning level for all the 11 ABET SOs. The details of how these
entries are computed are explained in detail in our previous
work [18]. Fig. 6 shows average values calculated on a 5.0 scale
for the cognitive, affective and psychomotor domains,
providing a good overall indication of how the program has
performed in each learning domain. The pie chart indicates the
EE program term 361 outcomes assessment activity percentage
distribution in the 3 Bloom’s learning domains [18].

A detailed term review report for each program was
compiled with information on efforts for improvement targeting
proper coverage of each ABET SO to achieve curriculum
delivery according to the Ideal Learning Distribution Model.
Fig. 7 shows portions of composite and individual ABET SOs
learning domain evaluations review reports for the EE program
for a specific term, in which the ABET SOs coverages of the
Bloom’s 3 domains and their learning levels, categorized as per
the 3-Skills Level Methodology, are studied and discussed. On
the left, a composite learning domains evaluation section is
indicated, where the overall percentage distribution of learning
in the 3 domains, ABET SOs coverages are analyzed and
comments entered with possible suggestions for improvement
of any deficiencies. On the right, portions of individual SO
learning domain evaulations are shown with examples of
deficiencies in certain ABET SOs such as “d” and “e”. ABET
SO 4 or “d”, with just one assessment and a zero aggregate

2. Choose a Department Code: EE v | Select |
Term: 361 2015 Counts and values of assessment implemented for
different Pis in multiple courses for SO_1
All Domains Learning Analytic
T | e SO_1]/s0_2 SO_3 SO_4 SO_5 SO_6 SO_7 SO_8 SO_9 SO_10 SO_11 Total Total % Learning
Avo NJAvo N Avo N AvON Avg N Avg N Avg N AW NAVON Avg N Avg N Avg N Distribution
Mastery Advanced 0o 0 1]
Intermediate 0 0 o
Elementary 0 0 o
Reinforced Advanced D48 6244 21 167 2 0 1315 1519510321 7 214 1 21 14 19 77 308
Intermediate |2.76 14]4.05 10 245 22 1.51 19 269 65 26
Elementary |1.98 9 198 9 36
Introductory Advanced 3.71 18 167 S 199 4 071 27 8 263 37 148
Intermediate |2.91 13]|4.25 20 167 S 1.75 11 024 4 216 53 21.2
Elementary |1.38 9 1.38 9 36

[ Rogular Aggregate: 2.5 |51 2.97/69]1.67/12| - |1]2.48]48]1.96]11]3.06/11[0.7111] - Jo[2.14]1]181145] | 250]

All Domains Individual SO Learning Distribution (LD) Analytic
Course Level PI Grade So_1
% LD

Mastery Advanced o

Intermediate o

Elementary 0
Reinforced Advanced 118
Intermediate 278
Elementary 176

Introductory Advanced 0
Intermediate 25.5
Elementary 176

Learming Distribution in different learning levels for SO 1

0_2 SO_3 SO_4 SO_5 SO_6 SO_7 SO_8 SO_9 SO_10 SO_11
% LD %LD %LD %LD %LD %LD %LD %LD %LD %LD
0 0 0 o [ o 0 0 0 (]
(4] 4] 1] 0o 0 4] 0 0 0o (]
0 4] 4] 1] 0 4] 4] 0 ] (]
304 167 100 313 909 636 0 0 100 na
145 1] 1] 458 [ o 0 4] 0 422
[ 0 0 o 0 o 0 0 0 [
26.1 417 1] 1] 9.1 364 100 1] 0 178
29 447 0o 229 0 o 0 0 0 8.9
(4] [+] [+] 1] 0 4] 1] 0 0o 0

Fig. 4. A given term learning domains evaluation for EE program showing all 3 domains’ composite data with assessments counts and their aggregate average

values for various learning levels and ABET SO ‘a’ highlighted.



Cognitive Domain Learning Analytic

so_1 SO_2 S03 S04 SOS5 SO6 SO7 SO 8 S0 9 S0 10 S0_11  Total Total % Learning
Course Level PIGrade S
Avg N Avg N Avg N Avg N Avg N Avg N Avg N Avg N Avg N Avg N Avg N Avg N Distribution
Mastery Advanced 0 0 0
Intermediate ] 0 0
Elementary 0 0 0
Reinforced Advanced 0.48 € 3.15 15 233 10 1.59 31 18.5
Intermediate .76 14 245 22 151 13 224 55 35.3
Elementary 1.98 9 1.98 9 5.8
Introductory Advanced 3.57 7 1.67 5 278 7 267 15 12.2
Intermediate 2.81 13 167 5 175 11 0.24 4 164 22 21.2
Elementary .38 9 1.38 9 5.8
2.05 156 100.2
Affective Domain Learning Analytic
S0_1 SO0_2 S0_3 S04 SO_S5 SO_6 S0_7 S0_8 SO_9 SO_10 SO_11 Total Total % Learning
Course Level PI Grade S
Avg N Avg N Avg N Avg N Awg N Avg N Avg M Avg N fwg N Awg N Avg N Avg N Distribution
Mastery Advancad 0 ] 0
Intermediate 0 (] 0
Elemantary 0 0 0
Reinforced Advancad [ 1.55 10 3.21 7 214 1 1.83 19 76
Intermediate 0 0 0
Elementary 0 ] 0
Introductory Advancad 5 1 199 4 071 1 2.57 6 24
Intermediate ] 0 0
Elementary 0 0 0
Psychomotor Demain Learning Analytic
s0_1 S0_2 S0 3 S04 SO5 SO6 SO_7 SO8 S0_9 S0_10 SO0 11 Total Total % Learning
Course Level PI Grade e
Avg M Avg N Avg N Avg M Avg M Avg N Avg N Avg N Avg W Avg N Avg N Avg N Distribution
Mastery Advanced 0 0 0
Intermediate 0 0 0
Elementary ] 0 ]
Reinforced Advanced 2.44 21 1.67 2 0.85 4 169 27 29.1
Intermediate 4.05 10 4.05 10 14.5
Elementary ] 0 ]
Introductory Advanced 3.81 11 2.62 1 3.2 12 17.4
Intermediate 4.25 20 4.25 20 3
Elementary 0 0 0
3.04 [ 100

Fig. 5. Learning domains evaluation for EE program term 361 showing assessment counts and values for the individual cognitive, affective and

psychomotor domains

Summary of Individual Domains Activities:

EE:361-2015: Learning Domains Achievement
Achigvement
0 05 1 15 2 2.5 3 35 4

45 =

Cognitive

Affective:

Psychomotor

Learning Domains

Fig. 6.
Bloom’s 3 learning domains

value as shown in Fig. 5, deals with team work skills related
mostly to the affective domain. The assessment for this SO was
not properly implemented and required the creation of specific
instruments, PIs, rubrics and strategies targeting select capstone
courses with significant elements of teamwork related to design
projects. The other example, ABET SO _5 or “e”, dealing with
problem solving as shown in Fig. 4, had no assessments for the
introductory and reinforced courses, for measurement of
elementary skills in either of the 3 domains. Problem solving in
the EE curriculum primarily involves cognitive activities such
as application, analysis or evaluation and some psychomotor
activities such as mechanism, complex overt response or
adaption corresponding to the intermediate and advanced
levels. The review comments therefore indicate difficulty in
measuring the elementary level skills for ABET SO_5 or “e” in
the past term.

In general, for all programs, ABET outcomes “b” and “c”
corresponding to various aspects of conducting experiments
and design work per realistic constraints cover all 3 learning

EE:361-2015: % Learning Domains Distribution

Psychomotor —\‘

Cognitive

Affective—F

m Cognitive

Affective = Psychomotor

Learning domains evaluation histogram and pie chart for EE program term 361 showing the percentage distribution of assessment activities in

domains. Several PIs were developed for the experimental and
design work to cover all 3 domains. Special instruments
containing Pls, rubrics and assessment strategies with a focus
on analysis of final design to fulfill realistic constraints are in
the developmental phase for measurement of various skills
levels in all 3 learning domains in the senior design courses. In
all programs, affective domain ABET SOs like “f,” “h,” “i,” or
“j,” corresponding to professional ethics, impact of engineering
solutions on the environment, lifelong learning, contemporary
issues etc., were usually covered by the intermediate and
advanced level skills dealing with valuing, organizing values
into priorities, or internalizing. In the past term, affective
domain, elementary skills were not measured for these SOs.

All skills levels in the affective and psychomotor domains
are difficult to measure for an engineering curriculum since
they require specific, complex instruments with significant
amounts of resources allocation for implementation of valid
assessment processes. An important observation is that the
comprehensive coverage of all the Bloom’s learning levels for
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Action
COMPOSITE LEARNING DOMAINS EVALUATION:

All the domains of learning have reached appropriate levels of
coverage. However, the affective domain assessments can
increase to 20% in the future.

S501,2,3,5 and 11 were covered for the cognitive domain.

S04,6,7 and 10 were covered for the affective domain. However,
S04 needs proper assessment with a course containing a
capstone design project for measurement.

The program faculty shall endeavor to develop and utilize
additional assessments to cover the affective domain in 300 and
400 level courses for term 362.

SOs 3,4,6,9,10 will also be targeted for measurement in the
future terms.

Psychomotor has percentage distribution of 28% in term 361
due to several lab courses and practical activities.

S02, SO3 and SO11 have been covered in the psychomotor
domain

cognitive has coverage of 64% with ABET SO1, SO2, SO3, SOS,
S011 have been covered for the cognitive domain.

INDIVIDUAL SO LEARNING DOMAINS EVALUATIONS:

SO_4:

Team work skills were not measured in 361 since the EE program
intends to use capstone design courses for appropriate
measurement of team work skills.

A new team work measurement instrument has been recently
developed and available for implementation.

SO_5:

Introductory level courses have not measured the advanced and
elementary skills.

Introductory level courses in the EE program are focused more
on the application and analysis level

Reinforced level course have no elementary skills assessments
since much of the activity is related to application and analysis of
basic principles in problem solving.

Fig. 7. Portions of EE program learning domains evaluation reports for alignment of course and curriculum delivery as per Ideal Learning Distribution
Model: column on right shows 3-skills levels coverage deficiencies in ABET SOs 4 (“d”) and 5 (“e”) extracted from report for all 11 SOs

each ABET SO is not a trivial process and requires multi-term
measurement and analysis of all courses and relevant
assessments processed in a complete cycle of any engineering
curriculum. Specifically, elementary skills involve activities
that deal with: remembering, understanding in the cognitive
domain which are more relevant for the ABET SO “a”:
Application of the principles of math, science and engineering;
receiving, responding in the affective domain corresponding to
students’ responses, emotional attitudes, interests to elementary
phases of teaching and learning that do not involve critical
thinking; and perceving, setting or guided response in the
psychomotor domain corresponding to students’ natural and
learned set responses to stimuli and capability to immediately

Class: EE_212_1487 ELECTRONICS 1
Size: 9

replicate teacher’s instructions. Introductory drawing
courses in CE program covered aspects of guided response
skills in the psychomotor domain. Since many of Bloom’s
affective and psychomotor elementary skills may not be within
the scope or focus of measurement for most engineering
specializations, it could be recommended, to develop alternate
learning levels models for the realistic measurement of skills,
for the affective and psychomotor domains in engineering
education.

B. Course-Level Learning Distribution Alignment

Fig. 8 shows a course delivery alignment example, where an
introductory level course, Electronics, EE 212 1487, in a

3 Bloom's domains and 3 skills levels grouping indicator

for course-level alginment

+course Outcomes: ‘

The existing defined assignments:
[ [ Coonitive | ecive | Paychomator| Elementary | Intermediate Advanced
Count 1 1 1 Count 0 1 2
Percent %  33.3 333 333 Percent % 0 333 66.7
Standards
Select Order Assignment/Activities | Available Period Files Uploaded Last Modified
B /" co PI so

Edit Delete 1 Homework: HW-1
Edit Delete 2 Homework: HW-2

0% -- Need to add
Edit Delete 3  Homework: HW-3 Elementary skills
Edit Delete 4 Homework: HW-4
Edit Delete 5  Homework: HW-5
Edit Delete 6 Quiz: QZ-1

EE_212_1487:362-2016: % Learning Domains Distribution

Affective.

Cognitive

33%
Psycnomotor—?
= Cognitive . Psychomotor m Affective

CO 1 abet_PI_1_10 abet_SO_1

2016-02-11 : 2016-02-18
grade release:2016-02-25

2016-02-25 : 2016-03-03
grade release:2016-03-10
2016-03-24 : 2016-03-31
grade release:2016-04-01
2016-04-07 : 2016-04-14
grade release:2016-04-21
2016-04-21 : 2016-04-28
grade release:2016-05-05

2016-02-18 : 2016-02-18
grade release:2016-02-25

2016-04-04 10:03
2016-04-10 17:43
2016-02-24 8:59
2016-02-24 9:01
2016-02-24 9:03

2016-02-24 9:07

EE_212_1487:362-2016: % Learning Levels Distribution

Elementary Skills 0%

a—— Intermediate

Advanced

Elementary

Intermediate = Advanced

Fig. 8. Example of course-level learning domains realtime evaluation showing elementary skills not covered at a certain phase of course delivery
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Size: 9

Elementary Skills are now covered by mapping

*icourse Outcomes:

The existing defined assignments: ‘

HW-2 assignment

[ Cognitve  irecive | poychomotor] Tementary | Tntermediate Advanced
Count 2 1 1 Count 1 1 2
Percent % 50 25 25 Percent % 25 25 50
) . Standards : ~ . ~
Select Order Assignment/Activities Available Period Files Uploaded Last Modified

co PI

Edit Delete 1 Homework: HW-1

CO 1 abet_PI_1_10 abet_SO_1

SO

2016-02-11 :2016-02-18 2016-04-04 10:03

grade release:2016-02-25

m

dit Delete 2 Homework: HW-2

CO 1 abet_PI_1_25 abet_SO_1

2016-02-25 : 2016-03-03
grade release:2016-03-10

2016-04-23 7:55

m

dit Delete 3 Homework: HW-3

m

i Homework: HW-4

Delete 4
EE_212_1487:362-2016: % Learning Domains Distribution

Affecllveﬁ

L = -

Cognitive

Paychomotor R

= Cognitive . Psychomotor = Affective

2016-03-24 : 2016-03-31
grade release:2016-04-01

2016-04-07 : 2016-04-14
grade release:2016-04-21

2016-02-24 8:59
2016-02-24 9:01

EE_212_1487:362-2016: % Learning Levels Distribution

Q 8

25%
N———— Intermediate

Elementary Skills now
covered

Advance d—p 509%

Elementary Intermediate = Advanced

Fig. 9. Course-level learning domains realtime evaluation showing deficiency in measurement of elementary skills overcome by mapping existing

assignment HW2 to elementary ABET PI 1 25.

realtime, course-level learning domains evaluation, did not
cover elementary skills with its existing set of assignments.

To cover elementary skills, either existing assignments need
to be identified and mapped to elementary skills Pls for
measurement or additional assessments, PIs need to be created.
In this case, as indicated in Fig. 9, an existing assignment, HW2,
was relevant, and mapped to elementary skills corresponding to
ABET PI 1 25 (cognitive-understanding): Describe the
characteristics of electrical circuit components and materials,
such as resistance, inductance, capacitance, conductors,
semiconductors and  dielectrics; to achieve realtime
comprehensive coverage of learning disributions. For another
EE course, Signals and Systems, which was just covering the
cognitive domain, advanced and intermediate skills, additional
COs, PIs were introduced to cover elementary and psychomotor
domain skills to achieve holistic learning distributions. A
course outcome, CO1: Describe continuous-time and discrete-
time signals and perform various operations on signals like
transformation of independent variable; was introduced and
mapped to ABET PI 1 59 (cognitive-understanding): Explain
signals and perform various time domain operations on
signals; using existing assignment HW1 to cover the required
elementary skills. Another course outcome, CO2: Represent CT
and DT signals in complex exponential and sinusoidal form;
was added to cover missing psychomotor skills measured by
ABET PI 1 80 (psychomotor-complex overt response):
Represent  diagrammatically, complex exponential and
sinusoidal forms of continuous-time and discrete-time signals;
using existing assignments QZ-1 and Mid Term Exam-1 Q1.

In summary, a large number of changes were introduced at
the Faculty of Engineering in every aspect of curriculum
delivery for all programs, EE, ME or CE, and it was beyond the
scope of this paper to list all the details of modifications. The
focus of this paper was to therefore show that a combination of

analytical data from program-level ABET SOs and course-level
COs learning domains evaluations facilitates planned plus
realtime alignment of course topics, course outcomes,
assessments, Pls, rubrics, teaching and learning strategies to
attain ideal learning distributions in Bloom’s 3 domains and
therefore highest levels of CQI in engineering education.

IV. CONCLUSION

This paper presents a novel outcomes assessment
methodology using customizations in web-based software
EvalTools® 6 modules to analyze program learning distribution
information in Bloom’s 3 domains based on the counts of
assessments processed in multiple course and skills levels of an
engineering curriculum. This learning distributions information
provides a wealth of detail to engineering programs regarding
any deficiencies in their current ABET SOs assessment plans
and helps steer any future or realtime modifications to achieve
an optimum distribution of coverages in the various learning
domains and their learning levels. These CQI activities would
result in the required alignment of program, course learning
outcomes, associated PIs with assessments, teaching and
learning strategies to produce necessary skill levels and learning
domain coverages specific to the various engineering
specializations. Engineering programs employing this approach
would generate and classify COs, their Pls using the 3 levels
skills grouping method in a relatively easier process and make
outcomes assessments the focus for effective pedagogy as
required by an ideal OBE model while implementing
constructive alignment throughout the curriculum delivery
process. Application of this methodology and digital systems
would help develop holistic curriculum delivery processes with
learning outcomes forming the fundamental ingredients of every
aspect of engineering education to produce quality graduates for
the industry with necessary skills levels related not only to the
cognitive but also to the affective and psychomotor domains.



[4].
[5].

[6].
[7].

[8].

[10].
[11].

[12].

[13].

[14].

[15].

[16].

[17].

REFERENCES

Black, P., & William, D. (1998, November). Inside the black box: Raising
standards through classroom assessment. Phi Delta Kappan, 80, 139-44
Wergin, J. F. (2005). Higher education: Waking up to the importance of
accreditation. Change, 37(3), 35-41.

Gardiner L. F. (2002). Assessment essentials: Planning, implementing,
and improving assessment in higher education (review). J. Higher
Education, 73(2), 302-305.

Harden, R. (2007). Outcomes-based Education: The future is today.
Medical teacher, 29(7), 625629

Dew, S. K., Lavoie, M., & Snelgrove, A. (2011, June). An engineering
accreditation management system. Paper presented at the 2nd Conference
Canadian Engineering Education Association, St. John’s, Newfoundland,
Canada

Wyne M. F. (2010, April). Ensure program quality: assessment a
necessity. Paper presented at IEEE engineering education. Madrid, Spain
J. Moon, “Linking levels, learning outcomes and assessment criteria,”
Bologna  Process —  European  Higher  Education  Area.
http://www.ehea.info/Uploads/Seminars/040701-

02Linking Levels_plus_ass_crit-Moon.pdf

“Whys & hows of assessment,” Eberly Center for Teaching Excellence,
Carnegie Mellon University.
http://www.cmu.edu/teaching/assessment/howto/basics/objectives.html
Biggs, J. and Tang, C. (2007). Teaching for Quality Learning at
University. 3rd edition. England and NY: Society for Research into
Higher Education and Open University Press.

“Assessment Toolkit: aligning assessment with outcomes,” UNSW,
Australia. https://teaching.unsw.edu.au/printpdf/531

Gannon-Slater, N., Ikenberry, S., Jankowski, N. & Kuh, G. (2014).
Institutional assessment practices across accreditation regions. National
Institute of Learning Outcomes Assessment (NILOA).
www.learningoutcomeassessment.org/documents/Accreditation%20repo
rt.pdf

Provezis, S. (2010). Regional accreditation and student learning
outcomes: Mapping the territory. National Institute of Learning Outcomes
Assessment(NILOA).www.learningoutcomeassessment.org/documents/
Provezis.pdf

McGourty, J., Sebastian, C. & Swart, W. (1998). Developing a

comprehensive assessment program for engineering education. Journal of’

Engineering Education. Volume 87, issue 4 (pp 355-361). October 1998.
1998 American Society of Engineering Education. doi: 10.1002/j.2168-
9830.1998.tb00365.x

McGourty, J., Sebastian, C. & Swart, W. (1997). Performance
measurement and continuous improvement of undergraduate engineering
education systems. Proceedings of the 1997 Frontiers in Education
Conference, Pittsburgh, PA. November 5-8. IEEE Catalog No.
97CH36099 (pp. 1294-1301). Copyright 1997 IEEE.

Eugene Essa, Andrew Dittrich, Sergiu Dascalu, Frederick C. Harris, Jr.,
ACAT: A Web-based Software Tool to Facilitate Course Assessment for
ABET Accreditation, Department of Computer Science and Engineering
University of Nevada, Reno Reno, NV USA
http://www.cse.unr.edu/~fredh/papers/cont/092-aawbsttfcafaa/paper.pdf
Kumaran, V., S. & Lindquist, T., E. (2007). Web-based course
information system supporting accreditation. Proceedings of the 2007
Frontiers In Education conference. http://fie-
conference.org/fie2007/papers/1621.pdf

Suseel, K., P. Automating Outcomes Based Assessment, Department of
Computing  Studies,  University = of  Arizona,  Polytechnic

[18].

[19].
[20].

[28].

[29].
[30].

[31].

[32].

[33].
[34].

[35].

(East).http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.199.41
60&rep=repl&type=pdf

Hussain, W., Addas, M., F., and Mak, F. (2016). Engineering Program
Evaluations Based on Automated Measurement of Performance
Indicators Data Classified into Cognitive, Affective and Psychomotor
Learning Domains of the Revised Bloom’s Taxonomy. ASEE 123
Annual Conference, New Orleans, June 26-29 2016, accepted paper.
Wajid Hussain: Digital Technology for Outcomes Assessment in Higher
Education, https://www.youtube.com/watch?v=JaQO0trgk6 YE
Mohammad, A., W. & Zaharim, A. (2012). Programme outcomes
assessment models in engineering faculties. Asian Social Science, Vol . 8,
No. 16. ISSN 1911-2017, EISSN 1911-2025. Published by the Canadian
Center of Science and Education. doi: 10.5539/ass.v8nl6p115

. Kalaani, Y. & Haddad, R., J. (2014). Continuous improvement in the

assessment process of engineering programs. Proceedings of the 2014
ASEE South East Section Conference. 30 March. ASEE.

. Houghton, W. (2004). Constructive alignment: and why it is important to

the learning process. Loughborough: HEA Engineering Subject Centre.

. Information on EvalTools® available at http://www.makteam.com
. J. Estell, J. Yoder, B. Morrison, F. Mak, “Improving upon best practices:

FCAR 2.0,” ASEE 2012 Annual Conference, San Antonio.

. C. Liu, L. Chen, “Selective and objective assessment calculation and

automation,” ACMSE’12, March 29-31, 2012, Tuscaloosa, AL, USA.

. F. Mak, J. Kelly, “Systematic means for identifying and justifying key

assignments for effective rules-based program evaluation,” 40"
ASEE/IEEE  Frontiers in Education Conference, October 27-30,
Washington, DC.

. Eltayeb, M., Mak, F., Soysal, O. (2013).Work in progress: Engaging

faculty for program improvement via EvalTools®: A new software model.
2013 Frontiers in Education conference FIE. 2012 (pp.1-6). Doi:
10.1109/FIE.2012.6462443

W. Hussain, M. F. Addas, “A Digital Integrated Quality Management
System for Automated Assessment of QIYAS Standardized Learning
Outcomes”, 2" International Conference on Qutcomes Assessment (ICA),
2015, QIYAS, Riyadh, KSA.

Taxonomy of Educational Objectives: The Affective Domain. New York:
McKay.

Ibrahim, W., Atif, Y., Shuaib, K., Sampson, D. (2015). A Web-Based
Course Assessment Tool with Direct Mapping to Student Outcomes.
Educational Technology & Society, 18 (2), 46-59.

Mead, P., F. & Bennet, M. M. (2009). Practical framework for Bloom’s
based teaching and assessment of engineering outcomes. Education and
training in optics and photonics 2009. Optical Society of America, paper
ETB3. doi: 10.1364/ETOP.2009.ETB3

Mead, P., F., Turnquest, T., T. & Wallace, S., D. (2006). Work in
Progress: Practical framework for engineering outcomes based teaching
assessment — a catalyst for the creation of faculty learning communities.
36™ Annual Frontiers in Education Conference (pp.19-20). Publisher
IEEE. doi: 10.1109/FIE.2006.322414

Killen, R. (2007). Teaching Strategies for Outcome Based Education (2nd
ed.). Juta & Co, Cape Town, South Africa.

William, D. (2011, September), What assessment can and cannot do
September 16, 2011 issue of Pedagogiska Magasinet, a Swedish
education journal.
www.dylanwiliam.org/.../Pedagogiska%20magasinet%?20article.docx5.6
Accreditation Board of Engineering & Technology (ABET) ,
www.abet.org





<<
  /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


