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Abstract. Significant competitive advantage both for businesses and for the other
entities are the well prepared, adaptive, and constantly improving staff. One approach
of the education system for the creation and development of adequate to the needs staff,
is the development of projects with topics from real economy. Important preconditions
for successful realization of the project are the close collaboration between the trainer
(teacher, lecturer, mentor, supervisor/consultant, etc.) and the learner and the motivation
of the latter to create a product of high quality. The accurate and objective evaluation,
set and announced on time, could play a significant role for the positive motivation and
respectively for the successful outcome of the project and the acquisition and consolidation
of knowledge. This paper considers some features of Cloud Computing used to increase
the efficiency in the evaluation of projects with topics from real economy.

Keywords: Cloud Computing; Cloud Computing in education; usage of Cloud tech-
nologies in education; project work; evaluation of project work; road map of practical
projects; Cloud Computing for evaluation

Significant competitive advantage both for the businesses and for the central and
local administration is well-prepared, adaptable and continuously improving staff. In
today’s dynamic stage of human existence, seeking and finding appropriate experts is
a difficult and vital process that does not always end successfully. This often leads to
direct losses or missed opportunities. Ernst & Young conclude in one of their surveys
that “German SMEs have difficulties finding qualified staff, which causes them missed
opportunities of € 33 billion a year”!. According to an IBM report (IBM’s 2012 Tech
Trends), only one of 10 organizations has professionals with the skills needed for effective
implementation of technologies such as “business intelligence”, “mobile computing”,
“Cloud Computing” and “social business’?.

The minimization of time from the occurrence of the need till knowledge acquisi-
tion and application in practice becomes more and more significant for all industries,
services, management, etc. One approach of the education system for the creation and
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development of adequate staff needs is developing projects with themes from the real
economy. So the learners (students, graduates, employees in companies, etc.) acquire
practical knowledge and skills.

It is well known that the occurrence of the project method is closely related to the
acquisition of practical knowledge and skills. Project work was used even back in 1763 in
the architectural school “San Luca” in Rome - according to a study by M. Knoll (Knoll,
1997). Significant development and justification of this method is made by the U.S.
educator and psychologist John Dewey and his student William Kilpatrick (Nikolaeva,
2004). Institutionalization of the term “project” is done in 1911, when the Bureau of
Education of the United States legalized it.
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Nowadays the project method is being reassessed and developed. Over the past 20
years a number of authors, including Bulgarian ones, actively explored the main issues of
the project-based learning. Plovdiv teams (A. Rahnev, E. Angelova, K. Gurov, S. Aneva,
etc.) have worked hard on issues related to the project activity and its improvement.
A number of scholars and teachers in different subjects (B. Toshev, A. Gendzhova, B.
Yordanova, I. Marasheva) has studied and implemented project-based learning (Mara-
sheva-Delinova, 2012). In the past few years, in terms of evaluation in our country, there
has also been solid theoretical and practical experience (Bankov, 2012), (Stoimenova,
2000), (Lazarov, 2009), etc.

The development of practical (on topics from the real economy) projects in mathemat-
ics, computer science, information technology, etc. is an iterative process, consisting of
seven phases (Delinov & Marasheva, 2013), whose block diagram is shown on Fig. 1.
Important preconditions for the successful end of the process are the close cooperation
between the trainer (teacher, lecturer, mentor, scientific supervisor / consultant, etc.)
and the learner, on one hand, and the motivation of the latter to create a “top-quality”
product out of his efforts and work, on the other (Marasheva, 2011). In this respect, the
ability of the trainer, to form positive motivation attitude in students mind (learners),
which is one of its most important tasks (Andreev, 1996).

Evaluating the projects: Evaluation, as part of learning, plays an important role for
motivation. According to one of the definitions, evaluation is “the process of comparing
the measured actual performance with pre-set and required quantitative and qualitative
standards, norms, criteria” (Radev, 2005). According to another one, “it is a process of
differentiation by comparison aiming regulation and analysis” (Stamm, 1998), and so
on. It is clear that there is no uniform and standardized definition of evaluation, but in all
cases it is understood that this is a process of comparison, cross-check, analysis, etc. of
the achievements against pre-set criteria. But it’s not just stating the results of a compari-
son. The evaluation of one activity and single knowledge cannot be considered outside
the development of the learner’s overall personality. Therefore the tutor (teacher, trainer,
scholar, etc.) should be very well aware of his/her students (Grozdev, 2007). Through the
evaluation of acquired knowledge and skills the students form significant parts of self-
awareness and self-assessment criteria, compares the social and psychological significance
of their achievements with those of others (Andreev, 1996). In (Andreev, 1996) and (An-
dreev, 1987) Marin Andreev sets the functions of check and evaluation. Three of these are:

— Diagnostic and prognostic - establishing the status of the work done and acquired
knowledge to a given date gives feedback and helps to predict future conditions and
progress management.
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— Stimulating - objective evaluation plays an important stimulating function because
it encourages students to work systematically, ensuring fair remuneration for the work.

— Developing skills for self-control - students form their own criteria for evaluation
of the nature of their mistakes and find ways to overcome them.

The accurate and objective evaluation, set and announced on time, could play a
significant role in the positive motivation and respectively in the successful outcome of
the project and the acquisition and consolidation of knowledge. It is therefore a good
practice to evaluate the work throughout the whole cycle of development, preparation
and presentation of the project. The measurement during the entire project development
is also necessary in order to provide operational feedback. In this aspect, in the differ-
ent phases of the map, the verification by teacher and/or mentor is a sort of evaluation
of the activities to date. The process of verification, respectively evaluation, could be
significantly improved and optimized by using Information technologies (IT), and more
specifically “Cloud Computing” (Grozdev et al., 2013a).. Essential for the learners (es-
pecially students) is the final score that they receive for the public defense of the project
in front of an audience. The latter usually consists to a greater extent of their peers, often
even classmates from their class or school. According to a survey conducted among the
students from the “upper classes”, developing projects, one of the most important evalua-
tion of their work is the one given by their peers during classroom and school conferences
(Marasheva-Delinova, 2012). It turns out that the assessment is not the only important
thing for the young people. A survey, conducted among students from 21st Secondary
School “Hr. Botev”, Sofia, shows that a very important incentive for the development
of projects is the dissemination of results among their peers. When asked how they wish
to popularize their results, 50% of the students answer: “On the school website”, and
41% say: “On the school’s board”. The massive selection of the first two answers by the
students is natural because at this age the defining factors are their environment and the
approval of their peers. According to the American psychologist Judith Harris (Stamatov
& Minchev, 2010), the socialization of children is done not by their parents, but by their
peer groups. Moreover, 20% of students recommend when organizing school confer-
ences to invite younger students. This also serves to build credibility and popularity.
The competition for prestige and popularity is powerful incentive for the development
of young people, for their expression and accumulation of knowledge (Marasheva-
Delinova, 2013). The researches conducted among students from economic specialties,
confirm the conclusion that for the majority of the students developing projects it is of
practical importance that their work is presented to an audience of their peers. When
asked “How would you like to popularize the results of your projects?”” more than 66%
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indicate a response “Using a poster in front of the group/course/Institute”. Over 50%
chose the answer “On the web site of the Institute”. This choice was probably made as
it is supposed that the web site of the Institute is most often visited by students and/or
future students (i.e. peers).

To achieve a greater objectivity of the project evaluation for the development of
practical knowledge it is necessary to set up evaluation criteria and that the students
(learners) get acquainted with them. Such criteria are for example, designed to evalu-
ate projects in mathematics using IT (Marasheva-Delinova, 2009). Part of the criteria
for evaluation of mathematical projects is the basis of the developed evaluation criteria
for projects, forming practical knowledge (Delinov & Marasheva-Delinova, 2014).
These are unified, coherent and to a greater extend fixed (unchangeable) through the
years of students education. They are developed by taking into consideration the com-
ments, opinions and recommendations of the learners. Project evaluation is conducted
with the help of evaluation cards, based on the criteria. They are used by the jury of
the conference and by the participants and/or guests entitled to the right of voting. This
mechanism for evaluation and self-evaluation of projects is described in (Marasheva-
Delinova, 2012). Its effectiveness has been demonstrated by analyzing more than 650
completed evaluation cards and given over 1,500 assessments on developed projects
(Marasheva-Delinova, 2012).

From the above it is clear that the timely, accurate and targeted evaluation is one of
the main levers for successful project development, in particular with topics from real
economy, forming practical knowledge. Among the destinations in which one may be
looking for effectiveness of evaluation are:

— Recruitment and creation of a suitable audience for the evaluation of the projects.

— Development and implementation of appropriate instruments enabling objective
evaluation of the projects.

— Search and implementation of appropriate tools for timely evaluation of the projects
both during the development process, and of the final version.

Cloud technologies and the possibilities for their application in the process
of project evaluation: We think that one good tool to make the process of project evalu-
ation more effective, both throughout the whole development cycle, and in the final
phase (the presentation of the finished project) is “Cloud Computing” due to the pos-
sibilities it provides for sharing of large amount of data, for mutual work, for creation
and processing of forms. These features are platform and geographically independent.

It is believed that the initial idea of “Cloud Computing” dates back to the 60s of the
20th century, when John McCarthy3+# states the theory that “If computers of the kind I
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have advocated become the computers of the future, then computing may someday be
organized as a public utility just as the telephone system is a public utility...”, ““... The
computer utility could become the basis of a new and important industry.” (McCarthy,
1961). Several decades later, in 1997 Ramnath Chellappa uses the term “Cloud Com-
puting”¢. Serious contribution to the rapid development and application of technologies
that are identified with this term is given by the competition between tech giants and
industry leaders: Google, Amazon, Microsoft, Oracle, IBM, HP, Dell, Fujitsu and others.
According to Gartner “Cloud Computing” is scalable and elastic IT - related resources
that are provided as a service, using Internet technologies’. Cloud service is a special-
ized technology that provides customers tools (processing power, memory, disk space,
network resources, specialized controllers, software, etc.) by a group of interconnected
servers that for the user look like one?:9 . The term “Cloud” is taken from telecommu-
nication companies!?. In 2009 Maria Spinola attempted to systematize and clarify the
terms and content of “Cloud Computing”!!-12 and the related services, referring to the
five defining characteristics of “Cloud Computing” given by the USA National Institute
of Standards and Technology (NIST)!3.

The five characteristics that define “Cloud Computing” are:

— On-demand self-service.

— Ubiquitous network access.

— Location independent resource pooling.

— Rapid elasticity.

— Pay per use.

Cloud technologies offer basically three types of services:

— SaaS — Software as a Service — users rent certain software application installed and
provided in the “Cloud”.

—laaS — Infrastructure as a Service — users rent “virtual hardware”: computing power,
memory, network bandwidth, storage space for information flows, etc.

— PaaS — Platform as a Service - users rent both infrastructure and software provided
in the “Cloud”.

Types of Clouds:

— Private Cloud: The entire infrastructure of a Cloud is owned or rented by one
company and is managed by it.

— Community Cloud: The infrastructure is shared by several companies and serves
to maintain a specific user community.

— Public Cloud: The infrastructure is owned by the company selling Cloud services.
This company provides them to wide range of customers.
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— Hybrid Cloud: The infrastructure is a combination of two or more Clouds (private,
community, public).

There are a lot of criticisms and unresolved issues, regarding “Cloud Computing”.
These mainly affect the security of the information, its possession and dependence, as
well as its location in some types of “Clouds”. When it comes to corporate, confiden-
tial, and “sensitive” data such comments and questions are of great importance. For the
solution of this problem are focused the efforts of the largest technology companies,
as well as a number of governmental, international, regional, etc. organizations. When
considering the usage of “Cloud Computing” in the learning process (including project
development) (Grozdev et al., 2013b) we must have in mind that some of the criticisms
and remarks are not significant. The learning process does not cover “sensitive” data
and with the correct selection of a provider of public “Cloud services” can be overcome
some of the other threats. Students, however, should be aware of all the advantages,
disadvantages and risks.

The advantages of “Cloud Computing”, which make them particularly attractive and
are dynamic driving force for their development and application, are several. Some of
the features and opportunities that “Cloud Computing” provides are quite useful for the
learning process and could significantly improve the quality and effectiveness, including
that part of the evaluation of projects and the formation of an individual learning path:

— Easy, fast, platform independent access (via WEB and/or via “local client”) to the
information in any Internet-compatible device (PC, Tablet or Smartphone) with direct
access to the “Cloud resources” (Grozdev et al., 2012a).

— Publishing, sharing and processing (including WEB based on “office”” documents)
of information. Possibilities for organizing co-working on the materials with almost
instant notification updates. The participants in the virtual groups work in the same way,
as if they are in a local area network and even as they are in a the same room, although
located in different geographical locations (including cities and countries).

Popular “Cloud resources” are: iCloud, OneDrive (old name - SkyDrive), Google
Drive, Dropbox, Amazon Cloud Drive, Open Drive, Mega, Box, etc.

As for the evaluation in the development process, we have already noted that the
application of “Cloud Structures” for verification of material by the teacher (and/or
mentor) significantly optimizes the performance and thus represents a kind and timely
assessment of the activities at the precise moment at which the project is located. For
the evaluation of the final drafts by a wider audience (at conferences and/or conference
connections enabled by digital technologies) we chose the less popular functionality of
Google Drive for form processing.
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This choice was made despite the large range of specialized capabilities (Survey
Monkey, Poll Everywhere, etc.). One of the main advantages of the “Google forms” is
the fact that this technology, although poor in features, is integrated with other widely
used and well-known and popular Google resources. “Cloud structures” are used more
frequently by trainees and trainers in the process of project development and other edu-
cational and extra-curricular activities. This makes Google Drive (along with Dropbox,
OneDrive etc.) somewhat familiar or easier to explore and use. Another advantage is
platform independence. It is especially important in the process of completion and
submission of the evaluation maps. It allows the usage of any technical device with any
operating system and any connection to the Internet. These are personal and mobile
computers (running under Windows, Mac OS, Linux, etc.), Tablets (running under iOS,
Android, Windows, etc.), and Smartphones (running under iOS, Android, Windows, etc.).
The Internet connection may go via local area network, wireless access point or mobile
network. Useful feature is the option to arrange each project evaluation in a separate
table. This opens the way for the formation and organization of a data set with grades
for all projects evaluated with “Google Drive forms”. Last but not least is the fact that
the resources that are provided free by “Google Drive” are sufficient for the purposes
of the paper work, including the evaluation of projects.

Stages of the evaluation process, using “Cloud” and others online technologies:

1. Preparation of the form

It is prepared based on an evaluation card. Each of the criteria is formed as a question
and the possible answers are his performance indexes. For the sake of simplicity it is
possible to form several separate pages with criteria sets. A copy (model) of the form is
prepared for each project by changing only the names (of the project and form) - Fig. 2.

2. Referral of the Form

The model with the evaluation card of the project is directed at the right moment
(classroom, school, etc. conferences, seminars, workshops, e-conference connection,
etc.) to the people with voting rights. An individual group (audience) of evaluators (jury,
classmates, colleagues, teachers, etc.) can be set up for each of the projects. A period of
time can be defined for the project evaluation.

3. Evaluation

The evaluators give their assessments in the time given. For each of the criteria (in
the given form) they point their choice — which index suits best which project. At the
moment they have terminated answering all criteria (this is an option for each of the
»questions* on the form), the evaluator may submit his/her card (evaluation of the given
project) if the time for filing has not expired - Fig. 3.
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4. Processing

The set by the evaluation cards estimates are processed in a timely manner and the
results are presented to the developer of the project and the audience (if there is any,
and if the results should be declared before it). Using the selected technology makes
possible the formation of the final results of the evaluation with cards within the nearly
complete presentation of the project and completion of the appointed time for evalua-
tion. Possible are variants of summarizing and displaying the final score, criteria, and

w Form Settings

/ Show progress bar atthe bottom of form pages

Page 10of2

| |Evaluati0n card of a project <Project name>

Evaluation card of a project from real economy - Page 1

Criterion 1. Scienfific*
What is your evaluation of the project under criterion 1 - Scientific?

() Depth study complex material, unleamned classes
() Studied and presented a simple theoretical material subject of study; summarized study material
() The material has a cognitive character, no conclusions and generalizations

Criterion 2. Visualization®
‘What is your evaluation of the project under criterion 2 - Visualization?

() Small amount of text on the slides; usage of differentvisual and multimedia materials (pictures, diagran)
photos, etc.)

(7 Fully used slides; lack of drawings and diagrams; no visualization.
() No Power Point Presentation, boards, or other illustrative materials

Criterion 3. Presentation™
Whatis your evaluation of the project under criterion 3 - Presentation?

() The Presenter has good knowledge of the content and presents itin easy and understandable way, cat
(71 The Presenter has good knowledge of content, but cannot explain some parts of it the presentation is bj
) The Presenter does not know the content of the research and cannot explain on the presentation

Criterion 4. Level of Attraction®
‘What is your evaluation of the project under criterion 4 - Level ot Aftraction?

(71 Large quantity of interesting parts, curious facts, pieces of news, etc
) Some interesting parts, curious facts, pieces of news, etc.
©) No quantity of interesting parts, curious facts, or pieces of news

Add item -

Fig. 2. Preparation of the form
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indicators — Fig. 4. Technology provides good conditions for quantitative measures of
the evaluation and options for export to a spreadsheets (MS Excel, OpenDocument) and
compatible ones (csv, text file), pdf and HTML. The latter makes it possible for further
processing, by means of which can be obtained high quality, averaging, weighted formal
evaluations, rapid processing, publishing, etc. There are preconditions for the application
of nonlinear methods and evaluation, as well as contributing to the management of the
processes by changing some of the conditions.

Evaluation card of a project

Evaluation card of a project from real economy - Page 1

* Required

Criterion 1. Scientific *

‘What is your evaluation of the project under criterion 1 - Scientific?
@ Depth study complex material, unlearned classes

(7 Studied and presented a simple theoretical material subject of study; summarized study
material

(7) The material has a cognitive character, no conclusions and generalizations

Criterion 2. Visualization *
What is your evaluation of the project under criterion 2 - Visualization?

@ Small amount of text on the slides; usage of different visual and multimedia materials
(pictures, diagrams, drawings, photos, etc.)

() Fully used slides; lack of drawings and diagrams; no visualization.
(=) Mo Power Point Presentation, boards, or other illustrative materials

Criterion 3. Presentation *
What is your evaluation of the project under criterion 3 - Presentation?

7y The Presenter has good knowledge of the content and presents itin easy and
understandable way; catches the audience

@ The Presenter has good knowledge of content, but cannot explain some parts of it; the
presentation is boring

(71 The Presenter does not know the content of the research and cannot explain on the
presentation

Criterion 4. Level of Attraction *

‘What is your evaluation of the project under criterion 4 - Level ot Aftraction?
@ Large quantity of interesting parts, curious facts, pieces of news, etc
() Some interesting parts, curious facts, pieces of news, etc.

(=) Mo quantity of interesting pars, curious facts, or pieces of news

—

50% completed

d by Google

- Additional Terms

& L‘,r;;é]c Drive

Fig. 3. Evaluation of a practical projects
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An individual ,,officer” (,,questor*) can be ,,assigned* for the greater efficiency of
each project. He directs the evaluation cards to the group; monitors the time window in
which one can vote (evaluate); processes and provides the results to the authorized person
for their announcement. ,,Cloud* technology provides each participant the opportunity
to review the evaluation results online after submitting the evaluation. This would be
particularly useful in cases of different geographical locations involved.

The described in the stages activities are valid and enforceable for similar online
technologies (almost with no differences or with very small adjustments).

The described technology for project evaluation using the “Google Form™ has been
piloted with students from 21st Secondary School “Hristo Botev”, Sofia. It was explained
preliminary, and “tried” with test cards, then 4 real projects were evaluated by 9 students

9 responses

View dll reSponses
Summary

Criterion 1. Scientific
Crapin sty saenpiss MAtenal unisamed SRERRS
Studked and presented a simple thecredcal matesial subpect of sludy. sLmmarizs

The maseeial has & copntiv Characier, no contiusions and genaralizabons

Criterion 2. Visualization
Simall amaunt of tead on e SHdes, usage of aiBerent visudl and mulbimedia maly
Fuuily used shices; lack of drimangs nd Sagrams, no vausizabon
M Pawer Poinl Presentaion, boards, of other st malerials

Criterion 3. Fresentation
The Prasanbr has pood knowledge of e conlent and presents it in easy and un|
Thes Prassnter Rt good knowlacge of contant, Buf Cannot Sxpiain 50ms pans of
Thet Prasantsr Soes ol know Tt comisnt of e ros sarch anid caneod daplain &n

Criterion 4. Level of Arrastisn
Large quantty of intens38ng parts, curigus facts, pleces of news, ek 6 67%
Sorme inleresting pans, cunous Facs, pHeces of nEws, 3 %
Mo quanlity of inlerasting pars, curious fads, of pleces: of news o

Fig. 4. One of possible variants of summarizing and
displaying the final score
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(who are not prominent in the fields of mathematics and IT). The experiment showed
that students very quickly managed with their tasks. They accepted and got used with
the activities they had to perform:

— Acceptance of the evaluation cards using mobile devices (tablets and phones).

— Filling in the cards by marking these indicators for each of the criteria that most
closely match their judgment for each of the projects.

— Timely submission of the evaluation card in the “open” timeframe.

— Waiting patiently their classmates to give and their evaluation.

The Form for each project is prepared in advance and sent to the evaluators at the time
of the conclusion of the presentation and its discussion. The evaluation procedure and
processing of the results for each project takes about 5 minutes. This is the time required
for changing of the presenters. Meanwhile, the “questor” processes the results. The final
results for all projects are announced within 10 minutes after the last performance. It is
planned that the projects for the next conferences at school will be evaluated based on
the described technology.

Conclusion: The possibility to form a set of data for project evaluation would be very
useful if organized as part of the database for the electronic library of projects (Grozdev
et al., 2012b). In this way, the students (developers) would have access not only to the
projects developed by their ,,predecessors®, but also to their evaluation. This is very helpful
in order to “see how the land lies”, avoid errors, omit mistakes, apply positive experi-
ence, minimize the negative aspects, and pre-form conditions to maximize the individual
performance evaluation. In the process of evaluating the young people (students, learners,
etc.) are usually on the side of being evaluated. The evaluation of others is crucial for
them because it places them on the other side — this of the people who evaluate. Gaining
experience in evaluation leads to the commensurability between the grades of others and
one’s own. The evaluated can control the results of their developments in advance and
to reach their own true assessment. The more evaluations given, the more experience
gained. This experience, in return is a prerequisite for the greater approximation of the
final result against its preliminary set criteria. The use of ,,Cloud Computing* shortens
the time from the evaluation till the presentation of the overall results, and the resulting
evaluation is timely.

This method of evaluation leads to the adoption of new technologies. The compe-
tences formed during this process may become a serious competitive advantage to those
who gained them, as business has, and will have growing need for professionals with
knowledge and skills in IT.
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Evua leannon

Pe3tome. ChI1ieCTBEHO KOHKYPEHTHO IPEANMCTBO 32 CTOITAHCKUTE U 33 APYTH CyOeKTH
ca MOJATOTBEHHUTE, aJlalTUBHYU U MOCTOSHHO YCHBBPUIICHCTBANIN ce Kaapu. Equn ot
MOAXOJNTE Ha 00pa3oBaTesIHaTa CHCTEMa 33 Ch3/1aBAHETO U PA3BUTHETO Ha a/IeKBaTHU
Ha Hy)KJJUTE KaJIpy € pa3paboTkara Ha IPOEKTH C TEMH OT peaHaTa NKOHOMUKA. BakHu
YCIIOBHS 3a yCIICIIHA pealn3alus Ha MPOEeKT ca OIU3KOTO ChbTPYAHUUIECTBO MEKIY
oOyuaBamius (y4uTen, MpenojaBarell, HaCTaBHHUK, HayueH PbKOBOIUTEN/KOHCYITAHT U
Jp.) ¥ 00yyaeMusl 1 MOTHBALMSTA HA MTOCIICIHMUS 32 Ch3/1aBaHe HA KaYECTBEH IPOAYKT.
Tounara n 00eKTHBHA OIIEHKA, TIOCTaBEHA M OITOBECTEHA HaBpeMe, O MoIvIa Jia u3nurpae
3HAUUTENIHA POJIS 32 MOJIOKUTETHA MOTUBALUS M PECIIEKTUBHO 3a YCIEUIHU Pe3ylTaTu
oT paboTaTa o IpOEKT, NpUJ00MBaHE U 3aTBbPKJaBaHe Ha 3HaHM. B HacTosmns
MarepHaj ce pasmIexkIaT HSIKOM Bb3MOKHOCTH Ha ,,O01aunnTe TexHonoruu (Cloud
Computing) 3a noBumaBane Ha e()eKTUBHOCTTA MPH OICHSBAHE Ha ITPOEKTU C TEMH OT
peanHaTa UKOHOMUKA.
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