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Abstract—Computer-based assessment (CBA) measures learner’s
progress in an automated manner. A challenge is to align the
CBA outcomes with predefined learning goals. In this paper we
propose an architecture that feeds the machine-readable results
of learning analytics processes into an educational recommender
system in order to produce personalized applicable feedback to
guide learner during assessment. We describe the architecture,
its inner structure, its separate modules, the data-flow between
them and the basic mechanisms for data preparation and
processing. Our goals are threefold: a) to meaningfully interpret
learner’s interaction-generated data into goal-oriented feedback,
b) to implicitly link task-level cognitive feedback to learning goals
and performance, and c) to automate the delivery of personalized
assessment tasks to examinee. Finally, we conclude with our
planning on future work.
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I. INTRODUCTION

Assessment of learners’ knowledge, skills and attitudes has
always been a challenge in the educational settings. Many
approaches have been proposed in order to improve assessment
methodologies. The mediation of technology in education
facilitates and simplifies assessment processes. Computer-
based assessment (CBA) has therefore been recognized as a
beneficial form of assessment that mechanizes these processes
[17 [2] [3]- The issues of the alignment of the formative
assessment outcomes with the predefined learning goals and
students’ scaffolding during formative assessment are
summarized under the common term of formative feedback [4]
[5]. Its improvement remains an open research question.

Recently, exploitation of ‘Big Data’ in education has
attracted increased interest and has led to new, more
sophisticated proposals to support and measure learners’
performance that are synopsized under the term Learning
Analytics (LA). Processing large amounts of gathered
educational data have potential to clearly determine what
students already know and set the boundary between that and
what they need to learn. LA focuses on the analysis and
reporting of data for gaining insights to learners’ processes,
targeting to predict behavior, act on predictions and inform and
empower instructors and learners, applying both statistical
methods and more sophisticated techniques (e.g. discourse
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analysis, content analysis, sense-making modeling, social
network analysis and more) [6] [7] [8] [9].

Furthermore, resources constitute a vital component of a
LA system. That is because resources comprise the actual
support services delivered to students. Educational
Recommender Systems (ERS) have been proposed for
providing personalized recommendation of resources [10] [11]
[12] [13] [14] [15]. These systems can be used to refine
suggestions to users through data gathering during an analytics
cycle.

We propose an architecture that combines the LA
assessment capabilities with the ERS potential for personalized
recommendation of resources, in order to provide cognitive,
task-level formative feedback to examinee during assessment.

II.  ASSESSMENT AND RESOURCE HANDLING
A. Learning Analytics for Assessment and resources
management

An extensive area of LA research deals with issues related
to using LA for adaptive assessment of goal achievement
during activities either within structured learning environments
[16] [17] [18] or in open-ended learning environments
(OELESs) [19] [20] [21] [22] [23]. In the case studies conducted
in typical learning environments, the authors combined learner
and learning data in order to generate the assessment results.
Complementary, case studies conducted in OELEs showed that
the automation and multidimensionality of the analysis of
multimodal student activity data (e.g. gestures, facial
expressions, eye-tracking, speech, emotions, etc.) during
assessment could facilitate understanding of students’ behavior
and thus, grant insight in students’ cognition mechanisms.

Another major issue in dataset-driven research concerns
data resources and their management [24]. Research in this
domain follows two approaches of handling resources: a) from
a pedagogical aspect, researchers try to identify which is the
attitude of participants towards resource usage [25] [26] [27]
[28][29], and b) from a technical aspect, the interest focuses on
similarity calculation mechanisms deployment, aggregation of
different datasets in the context of dataset-driven research,
suggestion of infrastructures for storing and forwarding
learning-resources metadata for learning resources discovery
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and relevant data modeling [30] [31] [32] [33] for resource
recommendation in larger scale and across different contexts.

B.  Recommender Systems in the educational context

A traditional problem in the Technology Enhanced
Learning (TEL) context has been the automated seeking and
identification of suitable learning resources within a plethora of
digital learning artifacts. These learning resources are produced
in different and often diverse learning settings. As a result, the
adoption of the recommender systems solution in the TEL
context has attracted increased interest.

However, particularities of the TEL context (such as its
inherent complexity) render inadequate the traditional two
dimensional (user/item) approaches of RSs. Consequently, this
statement shifts the information retrieval objectives of TEL
recommenders towards additional parameter exploration (e.g.
learner characteristics and contextual information). User
model, domain model, recommendation strategy and algorithm
have to be reconsidered.

In [12] the authors defined the TEL recommendation
problem, identified the TEL recommendation goals and context
variables, shortly presented datasets to support TEL
recommendations and presented relevant TEL RSs reported in
literature. Relevant work focuses on Adaptive Educational
Hypermedia, Intelligent Tutoring Systems, Learning Networks,
Educational Data Mining and Learning Analytics.

Examples  of  algorithmic approaches include
recommendation of learning material based on similarity of
content items and good learners’ average rating strategy [34],
recommendations according to the affective state of the learner
[35], implementation of collaborative filtering to sequence
learning activities [36], hybrid recommendations based on
learner and content modeling [37] [38], context-aware
recommendations for creativity process using topic map
technology [39] and more.

III. THE LAERS ARCHITECTURE

Our suggested architecture is the engagement of an ERS
with a LA engine. The LA engine will reveal what students
already know and what they need to learn, and the ERS engine
output will act as valuable scaffolding feedback to align
assessment output with goal achievement. The integration of a
LA engine with an ERS supports a CBA system for provision
of formative prescriptive feedback to learners. The final output
of the systems is the final assessment outcome (timely defined
by the duration of the learning activity).

The whole mechanism is a 6-step iterative procedure that
follows the 5-step categorization of the analytics cycle [40]:

e  Gathering and storing of learners’ data (capture),
e Assessment results generation (report),

e Interpretation of assessment results
comparison to learning goals (predict),

and

e Preparation of data to guide recommendation
(predict),
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e  Generation of recommendations (act),

e Feeding recommendations back to learners

(refine).

This approach attempts to add a complementary dimension
in previous research towards the development and exploitation
of ERSs for automated task-level recommendation during
assessment. The involvement of LA concerns data extraction
from initial task and their appropriate preparation to feed into
the ERS.

A. The abstract architecture of LAESRS

We assume a number of assessment assignments, a number
of learners and their activities during assignments’ tasks. Each
of these modules is represented by a respective ontology. Table
1 synopsizes the attributes of each module.

TABLE L MODULES AND ATTRIBUTES
Attributes
Module
Name Index Description
Oy, b=1, ..., B objectives
M, a=1, ..., A resources (material)
k=1, ..,5 .
0, =1, o J Dy, (1=casy...., 5=dif) level of difficulty
(task) K. - e related basic concepts
i Y=o (keywords)
c=1,23
_ (1=cognitive task,
Co 2=critical task, category
3=synthesis task)
4; learners’ activity” during task j
U; i=1,...n user
LSy f=1,..F learning style
E_XTD" Py x=1, .., X preferences
i=1,...n
G n=1,.., N learning goals
time-spent on the task j, frequency of requiring hints
_ extracted keywords
Azj Z—], ey Z (fromA,)
dA; K, distance of 4.; K,;
LAengine Te (=1, ..., L tags
we (=1, ..., L tags® weights
Slag flag
item={hint, worked
_ example, instruction,
b p=1 .. P study material,
people, O}
1T, s=1, ..., 8 tags
ERS ’ e
y rating frequency-
’ vector
Rec;; resources
0 (same as the O module)

a. user’s activity may include for example an answer to a quiz question, a contribution in an
argumentation dialogue, a proposed solution to a real-life problem, etc.
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Fig.1 delineates the general scheme and data flow between
the separate components of the system. The functionalities and
roles of each of these modules are presented in the next
sections.

Worked example, User Interface

study material, etc.)
@

Rec (= Hint, Clue, ’

i

(Te, We, flag)i=AQ;, Aj, EXTD;)
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End

Output

:

The general LAERS architecture

|
|
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+
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|
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Y
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(Q;, Ri)=g((Tes We, flag)i)

Figure 1.

In general, the output O(t) over time ¢ is represented by a
function f applied on previous data from the ERS, the LA and
the Q and A modules:

OW)=AQ(t-1), A(t-1), ERS(t-1)), (1
where Q)= g(ERS(t-1)), 2)
ERS()=h(LA(1), )
and LA()=k(QA(1), EXTD(1)) “4)

(A(t-1) is the user’s “answer”).

B.  The LA engine Module

The LA engine applies LA methods (interactive content
analysis, latent semantic analysis, text mining, statistical
analysis) on the data from the QO;and 4; modules in order to
mine data for tags generation, their weight calculation (based
on word co-occurrence) and flag index generation (for guiding
recommendation). First, Latent Semantic Analysis is applied
on A; data to extract the related keywords A Next, the
conceptual similarity between K,; and A is calculated for
concept mapping [41]. The interpretations of the concept maps
can be used to guide evaluation by revealing the learner’s
needs [42]. Based on this concept mapping, the distance of
these keywords is calculated [43] [44]. The result is considered
for weight calculation. It is also used for flag generation. The
flag indicates if the next task will be of different level or
different category. Clustering algorithms are used to extract
tags and compute their frequencies. Similarly, the initial task’s
objectives are assigned to the previous generated tags (creating

15

another concept map). This will be used in conjunction with
EXTD; module attributes in order to construct the final
assessment outcome.

So, if we assume a function f, which represents the data
mining method, then a number of tags 7¢ their weights W¢ and
a flag are generated into triples (7¢ W¢, flag); accordingly, as in
(5):

(Te, W, flag)y=f(Q; Aj, EXTD).

This procedure is illustrated in Fig.2.

)

LSA

Concept
map

IConceptuall
Similarity

Clustering of weighted Ky;

Visualization (leaming according (0 O
bi

curve/diagram): progress
of Gy achievement in
terms of Oy, over time

Figure 2. The LA Engine data flow and processing mechanism

For example, the LA engine computes the user’s i “score”
(distance of concepts used from concepts required) for every
task j, based on Q; and 4; module data, and stores this
information on appropriate structures (ontologies), given the
task’s difficulty level, its category, and the answer given by the
user. Then a set of triples (7¢, W¢, flag) is generated for the
particular user.

C. The ERS module

The ERS module stores (in an ontology) a number of items
1, that are assigned a set of tags /7, and a weighted vector V),
These items will be used as feedback to the users: indexing the
next task and a set of appropriate recommendations. The ERS
module consumes the triples (7¢, W¢ flag); generated by the
LA engine in order to produce personalized tag-based
recommendations to the user i during the next task j according
to his previously revealed needs. The recommendation is a
couple (Q;, Rec;) of the suggested task Q; and its respective
resources (Recy).

Defining a function g, which represents the
recommendation algorithm (based on [45] and [46]), then a
personalized recommendation R;; for user i on the task j would
be produced, as in (6):

(O;, Recy)=g((Tt, W, flag)), for j>1.
(6)

0O,, (Rec;=null), for j=1.

More specifically, the
includes the following steps:

recommendation mechanism

e  Construction of item similarity model: items are
considered similar when they share common tags.
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Tags co-occurrence is calculated according to the
Latent Dirichlet Allocation model [47] (as in (7)).

F=(PIT|l,), PAT,\|L,), ..., PATy\1L,)). (7)
where ITj, are the tags for an item I,.

e Determination of the candidate set of items (to
reduce the number of items to rank): an item Ip
belongs to the candidate set when its tags ITsp
include the previously generated tag 7¢ So, the
CandidateSet model is defined in (8).

CandidateSer= Te U (UIT,,) (8)

e Ranking items: The cosine similarity is required to
determine closeness between each item in the
candidate list and the tag 7¢. The weighted vector
We for tag T¢ has already been generated by the LA
engine. The weighted tag vector for each item in
the ERS module is calculated according to the
IT*IDF model [48].

The above data processing is depicted in Fig. 3.

LDA item .
S Ranking
similarity
Items
model
“
ICandidate
@ Question
selection

The ERS mechanism for selection of suitable next question Qj and
associate recommendations

Figure 3.

IV. CONCLUSIONS AND FURTHER WORK

In this paper we presented an architecture that aims to
meaningfully interpret learner’s interaction-generated data into
goal-oriented feedback. Our goal was to implicitly link task-
level cognitive feedback to learning goals and performance and
to automate the delivery of personalized assessment tasks to
examinee. The proposed architecture is based on research on
data-driven decision making in education [49]. The described
system considers prior work both on the field of LA for
assessment and dataset-driven approaches on educational
recommenders systems. The contribution of this paper is a
suggested architecture towards the automatic generation of
adaptive assessment artifacts. The added value of our
contribution is that it feeds valuable (machine readable) results
from a LA system into another system (beyond the learners
themselves) in order to guide recommendation of personalized
assessment tasks (beyond resources or independent activities).
We are planning to evaluate the system with real users during
the next academic semester and measure its acceptance
according to the Computer Based Assessment Acceptance
Model (CBAAM) [50].

16

ACKNOWLEDGMENT

We would like to thank all the people who commented on
previous versions of this document.

REFERENCES

Chatzopoulou, D. L., and Economides, A. A., “Adaptive assessment of
student’s knowledge in programming courses”. Journal of Computer
Assisted Learning, 26(4), 2010, pp. 258-269,.

Economides, A. A., and Roupas, C., “Evaluation of computer adaptive
testing systems”. International Journal of Web-Based Learning and
Teaching Technologies, 2(1), 2007, pp. 70-87

Scalise, K. and Gifford, B., “Computer-Based Assessment in E-
Learning: A Framework for Constructing “Intermediate Constraint”
Questions and Tasks for Technology Platforms”. Journal of Technology,
Learning, and Assessment, 4(6), 2006, Retrieved [12/04/2013] from
http://www.jtla.org

Hattie, J., and Timperley, H., “The power of feedback”, Review of
Educational Research, 77, 2007, pp. 81-112

Shute, V. J., “Focus on formative feedback”, Review of Educational
Research, 78, 2008, pp. 153-189

Chatti, M.A., Dyckhoff, A. L., Schroeder, U., and Thiis, H., “A
reference model for learning analytics”. Int. J. Technol. Enhanc. Learn.
4, 5/6 (January 2012), pp. 318-331

Elias,T., “Learning Analytics: Definitions, Processes and Potential”,
(2011), Retrieved [20/11/2012] from
http://learninganalytics.net/LearningAnalyticsDefinitionsProcessesPoten
tial.pdf

Ferguson, R., “The State Of Learning Analytics in 2012: A Review and
Future Challenges”, Technical Report KMI-12-01, Knowledge Media
Institute, The Open University, UK, 2012, Retrieved [20/11/2012] from
http://kmi.open.ac.uk/publications/techreport/kmi-12-01

Long, Ph. and Siemens, G., Proceedings of the Ist International
Conference on Learning Analytics and Knowledge, February 27-March
1, 2011, Banff, Alberta, Canada

Drachsler, H., Hummel, H.G. K. and Koper, R., “Personal recommender
systems for learners in lifelong learning networks: the requirements,
techniques and model”. Int. J. Learn. Technol. 3, 4, 2008

Drachsler, H., Bogers, T., Vuorikari, R., Verbert, K., Duval, E.,
Manouselis, N., et al., “Issues and considerations regarding sharable data
sets for recommender systems in technology enhanced learning”,
Procedia Computer Science 1 (2), (2010), pp. 2849-2858

Manouselis, N., Drachsler, H., Verbert, K. & Duval, E., “Recommender
Systems for Learning”, Springer New York, 2013

Sikka, R., Dhankhar, A., and Rana, C., “A Survey Paper on E-Learning
Recommender  System”. International ~ Journal — of  Computer
Applications 47(9), 2012, pp. 27-30

Verbert, K., Manouselis, N., Ochoa, X., Wolpers, M., Drachsler, H.,
Bosnic, 1., Duval, E., “Context-Aware Recommender Systems for
Learning: A Survey and Future Challenges,” IEEE Transactions on
Learning Technologies, vol. 5, no. 4, 2012, pp. 318-335

Zhou, X., Xu, Y., Li, Y., Josang, A., and Cox, C., “The state-of-the-art
in personalized recommender systems for social networking”. Artif.
Intell. Rev. 37, 2, 2012, pp. 119-132.

Dimopoulos, 1., Petropoulou, O., and Retalis, S., “Assessing students'
performance using the learning analytics enriched rubrics”,
In Proceedings of the Third International Conference on Learning
Analytics and Knowledge (LAK '13), ACM, New York, 2013, pp. 195-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

199.
[17] Koulocheri, E. and Xenos, M., “Considering formal assessment in
learning analytics within a PLE: the HOU2LEARN case”,

In Proceedings of the Third International Conference on Learning
Analytics and Knowledge (LAK '13), ACM, New York, 2013, pp. 28-
32.

Ming, N. C. and Ming, V., “Automated Predictive Assessment from
Unstructured Student Writing”, The First International Conference on
Data Analytics, 2012,Barcelona, Spain, 2012, pp. 57-60

(18]



[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

2013 IEEE Conference on e-Learning, e-Management and e-Services, December 2 - 4, 2013, Sarawak, Malaysia

Beck, J., and Sison, J., “Using knowledge tracing in a noisy environment
to measure student reading proficiencies”, International Journal of
Artificial Intelligence in Education, 16(2), 2006, pp. 129-143.

Blikstein, P., “Using learning analytics to assess students' behavior in
open-ended programming tasks”, In Proceedings of the 1st International
Conference on Learning Analytics and Knowledge (LAK '11). ACM,
New York, 2011, pp. 110-116.

Worsley, M. and Blikstein, P., “Towards the development of multimodal
action based assessment”, In Proceedings of the Third International
Conference on Learning Analytics and Knowledge (LAK '13), ACM,
New York, 2013, pp. 94-101.

Segedy, J.R., Loretz, K.M., and Biswas, G., “Model-driven assessment
of learners in open-ended learning environments”, In Proceedings of the
Third International Conference on Learning Analytics and
Knowledge (LAK '13), ACM, New York, 2013, pp. 200-204.

Tempelaar, D. T., Heck, A., Cuypers, H., van der Kooij, H., and van de
Vrie, E., “Formative assessment and learning analytics”. In Proceedings
of the Third International Conference on Learning Analytics and
Knowledge (LAK '13), ACM, New York, 2013, pp. 205-209

Verbert, K., Manouselis, N., Drachsler, H., & Duval, E., “Dataset-
Driven Research to Support Learning and Knowledge Analytics”.
Educational Technology & Society, 15 (3), 2012, pp. 133-148

Dyckhoff, A. L., Zielke, D., Biiltmann, M., Chatti, M. A., Schroeder, U.,
“Design and Implementation of a Learning Analytics Toolkit for
Teachers”, Educational Technology & Society, Vol. 15, No. 3, 2012, pp.
58-76.

Govaerts,S., Verbert, K. and Duval. E., “Evaluating the student activity
meter: two case studies”. In Proceedings of the 10th international
conference on Advances in Web-Based Learning (ICWL'11), Springer-
Verlag, Berlin, Heidelberg, 2011, pp. 188-197.

Lonn, S., Krumm, A. E., Waddington, R. J., Teasley, S. D., “Bridging
the gap from knowledge to action: putting analytics in the hands of
academic advisors”, In LAK12: Proceedings of the 2nd International
Conference on Learning Analytics and Knowledge, Vancouver, Canada,
2012, pp. 184-187.

Pardo, A., Kloos, C. D., “Stepping out of the box: towards analytics
outside the learning management system”, In LAK11: Proceedings of
the 1st International Conference on Learning Analytics and Knowledge,
Banff, Canada, 2011, pp.163-167

Romero-Zaldivar, V.A., Pardo, A., Burgos, D., Kloos. C. D.,
“Monitoring student progress using virtual appliances: A case study”,
Computers & Education, Volume 58, Issue 4, 2012, pp. 1058-1067

Bienkowski, M., Brecht, J. and Klo, J., “The learning registry: building a
foundation for learning resource analytics”. In Proceedings of the 2nd
International Conference on Learning Analytics and Knowledge (LAK
'12), ACM, New York, 2012, pp. 208-211

Duval, E., “Attention please!: learning analytics for visualization and
recommendation”, InProceedings of the Ist International Conference on
Learning Analytics and Knowledge (LAK '11). ACM, New York, 2011,
pp. 9-17.

Niemann, K., Wolpers, M., Stoitsis, G., Chinis, g., and Manouselis, N.,
“Aggregating social and usage datasets for learning analytics: data-
oriented challenges”, In Proceedings of the Third International
Conference on Learning Analytics and Knowledge(LAK '13), ACM,
New York, 2013, pp. 245-249

Verbert, K., Drachsler, H., Manouselis, N., Wolpers, M., Vuorikari, R.,
and Duval, E., “Dataset-driven research for improving recommender
systems for learning”, InProceedings of the 1st International Conference
on Learning Analytics and Knowledge (LAK '11). ACM, New York,
2011, pp. 44-53.

Ghauth, K., and Abdullah, N., “Building an E-learning Recommender
System Using Vector Space Model and Good Learners Average Rating”,
In Proceedings of the 2009 Ninth IEEE International Conference on

17

[33]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

Advanced Learning Technologies ICALT '09).
Society, Washington, DC, USA, 2009, pp. 194-196.

Santos, O.C., Boticario, J.G., “Affective issues in Semantic Educational
Recommender Systems”, In Proceedings of the 2nd Workshop on
Recommender Systems for TechnologyEnhanced Learning (RecSysTEL
2012). Published by CEUR Workshop Proceedings, Vol. 896, 2012, pp.
71-82

Hummel, H.G.K., van den Berg, B., Berlanga, A.J., Drachsler, H.,
Janssen, J., Nadolski, R. and Koper, R., “Combining social-based and
information-based approaches for personalised recommendation on
sequencing learning activities”, Int. J. Learning Technology, Vol. 3, No.
2,2007, pp.152-168.

Khribi, M. K., Jemni, M., & Nasraoui, O., “Automatic
Recommendations for E-Learning Personalization Based on Web Usage
Mining Techniques and Information Retrieval”, Educational Technology
& Society, 12 (4), 2009, pp. 30-42.

Klasnja-Milic¢evi¢, A., Vesin, B., Ivanovi¢, M., and Budimac, Z., “E-
Learning personalization based on hybrid recommendation strategy and
learning style identification”, Comput. Educ. 56, 3, 2011, pp. 885-899.

Sielis, G. A., Mettouris, C., Tzanavari, A., & Papadopoulos, G. A.,
“Context-Aware Recommendations using Topic Maps Technology for
the Enhancement of the Creativity Process”. In O. Santos, & J. Boticario
(Eds.), Educational Recommender Systems and Technologies: Practices
and Challenges, 2012, pp. 43-66.

John P. Campbell and Diana G. Oblinger,
EDUCAUSE 2007

Leake, D.B., Maguitman, A., and Canas, A.J., “Assessing Conceptual
Similarity to Support Concept Mapping”, In Proceedings of the Fifteenth
International ~ Florida  Artificial Intelligence Research  Society
Conference, Susan M. Haller and Gene Simmons (Eds.). AAAI Press,
2002, pp. 168-172

Chiou, C-C., “The effect of concept mapping on students’ learning
achievements and interests”, Innovations in Education and Teaching
International, vol.45, no.4, 2008, pp.375-387.

Kodratoff, Y. and Tecuci, G., “Learning Based on Conceptual
Distance”. IEEE Trans. Pattern Anal. Mach. Intell. 10, 6 (November
1988), 897-909.

Agirre, E. and Rigau, G., “Word sense disambiguation using Conceptual
Density”. InProceedings of the 16th conference on Computational
linguistics - Volume 1 (COLING '96), Vol. 1. Association for
Computational Linguistics, Stroudsburg, PA, USA, 1996, pp. 16-22.

Jiang, Y., Jia, A., Feng, Y., and Zhao, D., “Recommending academic
papers via users' reading purposes”, In Proceedings of the sixth ACM
conference on Recommender systems (RecSys '12). ACM, New York,
2012, pp. 241-244

Kim, H. and El Saddik, A., “Personalized PageRank vectors for tag
recommendations: inside FolkRank”. In Proceedings of the fifth ACM
conference on Recommender systems (RecSys '11). ACM, New York,
2011, pp. 45-52.

Blei, D. M., Ng, A. Y. and Jordan, M. L, “Latent dirichlet allocation”, J.
Mach. Learn. Res. 3 (March 2003), pp. 993-1022.

Lops, P., Gemmis, M., Semeraro, G., “Content-based Recommender
Systems: State of the Art and Trends Recommender Systems Handbook”
In: Ricci, F. et al. (ed.) Recommender Systems Handbook, 2011, pp. 73-
105

Schildkamp, K. and Lai,
making in education.
Dordrecht, 2012

Terzis, V., and Economides, A.A, “The acceptance and use of computer
based assessment”, Comput. Educ. 56, 4, May 2011, pp. 1032-1044

IEEE Computer

“Academic Analytics”,

MK. and Earl, L., “Data-based decision
Challenges and opportunities”, Springer,




<<
  /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 false
  /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
    /AdobeSansMM
    /AdobeSerifMM
    /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
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /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
    /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
    /EuroSig
    /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
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-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
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /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
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /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
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /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
    /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
    /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
    /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 200
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


