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E-learning with using spreadsheets requires the implementation of Excel-documents into the
distance learning system. Simple and convenient solution of the problem of Excel-documents
implementation is the use of cloud services.

Using cloud services, you can access to information resources of any level and any type with
division of the rights of various groups of users to resources, using only an Internet connection and
a Web browser.

Subject of research is the Microsoft cloud services.

The purpose of research is development and implementation of software module
«ExcelReadery to use Excel spreadsheets on the Web pages of distance learning systems.

In this paper we solve the following tasks:

1) analyze the known software solutions to display Excel-documents in the WEB-based
applications;

2) select an efficient software technology of processing Excel-documents;

3) design the access system and use of Web services of processing Excel-documents in
distance learning system,

4) develop software module «ExcelReadery for correct display and edit Excel-documents on
Web pages in distance learning,

5) implement software module «ExcelReadery in the distance learning system “Kherson
Virtual University”.

Processes of creating, editing and implementation of MS Office documents into electronic
resources of distance learning systems were modeled. In particular, the software module
«ExcelReadery for usage Excel spreadsheets on Web pages of distance learning system “Kherson
Virtual University” using "cloud" service Excel Web App from Microsoft was developed and
implemented in the educational process.

Keywords: E-learning, iCloud services, Excel, embedding, distance learning, Kherson
Virtual University, infrastructure.

1. Introduction

One of the objectives of education in modern society is to ensure that every person has free
and open access to education throughout his life, regardless of their interests, abilities and needs.
Therefore, the distance learning systems (DLS) become relevant [1]. Now education does not
depend on the geographic location of person, a significant number of obstacles on the way of
education disappear with the emergence of distance education.

Among the main functional requirements to electronic educational resources in distance
learning can be identified requirements of visibility and interactivity, both in lectures and tutorials,
and tests and virtual labs. Microsoft Office documents are widely used in electronic learning re-
sources. Therefore there is a need to display on the Web-resource pages Excel spreadsheet data,
graphs, diagrams.

With the help of spreadsheet calculation is carried out promptly and processing large
amounts of data and a visual representation of them in a short time, allowing almost instantaneous
output this information to a computer monitor. The main advantage of a spreadsheet is that there is
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a possibility of instantaneous automatic recalculation of all data related to functional dependencies,
when the value of any items in the table is changed.

Because of its simplicity and usability, opportunities of teamwork, interaction with Internet
re-sources, providing powerful tools for data analysis, the program Microsoft Excel is one of the
most common, popular means to work with documents that have a tabular structure.

E-learning resource in DLS, such as “Kherson Virtual University” (KVU), should be
effective and compelling it is need to solve the problem of displaying on Web-page Excel
spreadsheet with the data, graphs, diagrams, as well as create and edit Excel, for example: lectures,
practical work, tests. Because of this, there is the problem associated with the display Excel
spreadsheets data on the Web pages.

The basic ways of displaying Excel spreadsheets data on the Web pages are:

— saving MS Excel table in XML file followed by it to display on Web page [2];

— development of web-oriented software support module of spreadsheets use in LMS with
connection of software libraries to process of spreadsheets: Microsoft Office Web Apps on
Share-Point Foundation 2010 database [3,4], Excel Reader.NET [5], Excel Viewer 2.0, and
others for processing and display MS Excel spreadsheet on Web-pages;

— use of online cloud services for processing with spreadsheets such as OneDrive [6], Google-
Drive [7] and others.

Simple and convenient solution is using cloud services.

Researchers at the UNESCO Institute for Information Technologies in Education note that
the acquisition and maintenance of various computer hardware and software in modern educational
institutions constantly requires significant financial investments and attracting qualified specialists
(Neil Sclater, Cloud Computing in Education [8]). Now cloud computing and virtualization of
computing platform reduce the cost of technology.

With the help of cloud services, you can access information resources at any level and any
power division the rights of different groups of users with respect to resources, using only an
Internet connection and a Web browser. Advantages of cloud technologies are managing large
infrastructures, security, lack of dependence on modifications of computers and software. The
disadvantages are dependent on the availability and quality of the communication channel, the risks
of technical failures and legal issues

Cloud services may be divided into three main categories:

— Infrastructure as a service.

— Platform as a service.

— Software as a service.

As an example of the use of cloud technologies in education, can be given private rooms for
students and teachers, electronic journals, thematic forums where students can exchange
information, and more. Also, search for information, where students can solve certain learning tasks
even in the absence of a teacher or under his supervision.

Object of research is the cloud services.

Subject of research is the Microsoft cloud services.

The purpose of research is design, development and implementation of software module
«ExcelReader» for use Excel spreadsheets on the Web pages of distance learning systems, in
particu-lar, the system “Kherson Virtual University” [9].

The paper deals with the following tasks:

1. Analyze of known software solutions display Excel-documents in the Web-based
applications.

2. Select an efficient technology software processing Excel-documents.

3. Design the system to access and use Web services processing Excel-documents in distance
learning system.

4. Develop software module «ExcelReader» for correct display and edit Excel-documents on
Web pages in DLS.
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5. Establish program module «ExcelReader» in the distance learning system “Kherson Virtual
University”.

2. Model

Among the most popular cloud services are: virtual hosting Amazon, TheRackspace,
Google, Microsoft, iCloud, SugarSync, Dropbox, Joyent, GoGrid, Terremark, Savvis, Verizon,
NewServers, Yandex.

Consider two popular cloud services from Google and Microsoft for their use in distance
learning.

We list the basic services offered Google:

— Gmail — mail system.

— Google Sites — Free Hosting, using wiki technology.

— Google Calendar — online service for scheduling meetings, events and affairs with reference
to the calendar. It is possible sharing a calendar by user group. Service is integrated with
Gmail.

— Google Drive — cloud storage with the possibility of online (Web Browser) view the
contents of multiple types of files (including files and Photoshop). Support of popular office
formats such as .Docx, .Doc, .Xls, .Pdf, .Rtf, .Txt, .Html, .Jpeg, .Png, .Gif, .Zip, .Rar etc.,
downloaded files for disc with such formats you can open and view and some of them edit
online and offline within your Web browser. It is available storage capacity up to 15 GB.

To use all of the above services, it is required Gmail account.

Now consider what is included in the cloud service from Microsoft:

— OneDrive (previous name SkyDrive) — cloud storage. Provides up to 7 GB.

— Office Web Apps — tool for creating and working with documents MS Office, created in
Word, Excel, OneNote and PowerPoint.

— Postal service Outlook

— Calendar - Classic organizer.

— People - is a tool of communicating with your contacts in Facebook, Google, LinkedIn, Sina
and Twitter.

To work in OneDrive and for other services from Microsoft, you must have Microsoft
account.

Consider the possibility of a teacher working with cloud services Microsoft in DLS KVU
(Fig.1).

Both of these services allow implementing on the Web page a document stored in the cloud
storage. Microsoft, unlike Google allows you to dynamically work with embedded documents on
the Web page.

This ability has played a determinative role in our choice of a cloud service, as important for
us to work with dynamic documents in distance learning system “Kherson Virtual University”.

An important feature is that the interactivity will allow the teacher during the learning
process to demonstrate connection the above theoretical material with practical use of interactive
documents in the same system, and the student has the opportunity to apply theoretical knowledge
in practice during classes that fix the results of mastering the material.

And all this will be possible in a single LMS. For example, simplex - method of solving
tasks using a spreadsheet Excel is studied on the lesson. The teacher will be able to demonstrate to
students the dependence on the values of its variables, as well as student can independently "sound"
this method.

Opportunities at working in Excel Web App are: working with Spreadsheets and books in
the browser or in MS Excel desktop version (Fig.2).

For the implementation of MS Office document in text of electronic learning resource, the
user must perform a series of actions: Sign in OneDrive, creation in OneDrive Microsoft document
or using an existing document in OneDrive, setting access to this document, and set up its
displaying on html-page of resource, in which the document will be implemented, obtaining html-
code and finally inserting this html-code in editor of html-page.
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Work with Outlook

Access to service "People”

Work with Calendar

Saving documents in OneDrive

Work in Word Online

Work in Excel Online

Work in PowerPoint Online

Work in OneNote Online

Fig. 1. Use case diagram “Possible teacher working with Microsoft cloud services”

Algorithm of the teacher’s activity with Excel-documents is presented at Fig.3-4 .

We now describe the operation of the module. Let's look at an example of inserting an Excel
spreadsheet from OneDrive in an electronic resource of DLS KVU. When you call the insert
command object from the Microsoft OneDrive in its address KVU server sends the request. After
that there is a check of user authorization, after authentication all files of the user are displayed it
means the page of “cloud” service of storage document OneDrive is opened. The user has the
opportunity to create a Microsoft document (Excel, Word, PowerPoint, OneNote) or open a
document stored on OneDrive for further work with it.

For example, consider the process of creating and editing Excel-documents (Fig.5-6).
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Create Excel - documents
</
Edit Excel- documents
V4
Delete Excel- documents
v
Management of access to Excel- documents
IS
Control versions of Excel- documents
AN
N Download Excel- documents from PC

AN
N Download Excel- documents to PC
Q
Embed Excel-documents/tables/range of cells on site Kherson Virtual University

Fig.2. Use Case-diagram “Opportunities for teacher offered Excel Web App”

Teacher

[ Request to create Excel table ]

Log in checking in
OneDrive

1 v

Log in Create Excel Workbook

Fig.3. Algorithm of creation Excel-document with Microsoft service
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University

Request to add the document to the page Kherson Virtual

Authorization
checking in OneDrive

Authorization

Create document in OneDrive

l

Provide open access to the document

l

Setting embedding document to the site

l

Getting HTML code

A

Embedding HTML code in record on the site
Kherson Virtual University

Fig.4. Algorithm of implementation of document in the distance learning system “Kherson Virtual

University”

Schema of model create
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Fig.6. Scheme of model of Excel-document editing process

3. Description of the development system

Prerequisite to add Excel-table to html-page of e-learning resource is the presence of an
account OneDrive, so always at request to add Microsoft document the check of authorization in
OneDrive will be.

For adding document to a record in DLS “Kherson Virtual University” on the site OneDrive it is
necessary to set the display of document and access rights to it, and get a html-document code,
which is iframe tag types:

<iframe width="402" height="346" frameborder="0" scrolling="no"
src="https://onedrive.live.com/embed?cid=2B0C4195906D5E81&resid=2B
0C4195906D5E81%21197&authkey=ALxgdY4CVNRy7bk&em=2&AllowTyping=True
&swdDownloadButton=True"></iframe>.

Iframe tag attribute contains information about the display size of the document that we want to
implement: width = "402" height = "346" display frame frameborder = "0", the
ability to scroll through a document scrolling = "no", and a link to this document src =
"https://onedrive.live.com/embed?cid=2B0C4195906D5E81&resid=2B0C41
95906D5E81%21197&authkey=ALxgdY4CVNRy7bk&em=&2 and additional mapping
features to download the document to your computer.

After that you should insert the generated code into the html-page editor and save the
changes. Similarly, the PowerPoint Online, OneNote Online and Word Online documents can be
used.

For development of module «ExcelReader» the following technologies: JavaScript, HTML,
Net. Consider JavaScript - Code were used:

<script type="text/javascript">

<l--

var theElement = document.getElementById("divl");

//==>

</script>
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document.getElementByld — method of object of document. It returns a reference to component of
document, which can be used to modify the properties and calls to methods of component. We use
this method to find places in the code where the document will be implemented in future.

Now consider the html-code, which is used to insert the document in the text of html-page:
<form name="my form" id="my form" action="#" method="get">
Insert HTML - code:

<input type="text" name="content" id="content" size="60" />
<input type="button" value="Send"
onclick="theElement.innerHTML =

document.my form.content.value;" />

<input type="button" value="Update"
onclick="theElement.innerHTML =

document.my form.content.value;" />

</form>

InnerHTML method we use to insert text.

When you click “Send” the document will be added in text of html-page of electronic educa-
tional resource in DLS “Kherson Virtual University”.

When you click “Update” the document will be updated in text of html-page in DLS
“Kherson Virtual University” to the latest version of this document on the server OneDrive.

4. Implementation in the educational process

How necessary and important service processing Excel-documents is in distance learning
system “Kherson Virtual University”? To answer this question, we conducted a polling of students
of Kherson State University, Department of Computer Science, Software Engineering and
Economic Cybernetics. Assessing of the usefulness of this module was made on five-point scale
from 1 to 5 points.

In the poll 210 students participated. Results of the poll were as follows (Table 1).

Table 1.
Results of questioning of students.
Points Number of students
1 5
2 5
3 11
4 168
5 21

The results of importance evaluation of service «ExcelReader» are presented at the diagram
(Fig.7).
More than half of the students consider necessary to use service of processing of Excel
documents in distance learning system “Kherson Virtual University”.
We calculate the average score X, which was exhibited for the usefulness of module:
_ 1*5+2%5+43x11+4=168+5%21 (1)
Xx= = 3,928
) 210 ] ]
High average score of usefulness of service processing of Excel-documents confirms the

need of its implementation in the educational process. We verify the accuracy of the obtained result
using the criterion ”. Our task is to check whether the significantly different obtained empirical
data from the theoretically equally likely. For this it is necessary to find a theoretical frequency as
equiprobable frequencies which are found by adding up all the frequencies, and dividing the count
by the number of categories. In this case:
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(5+5+11+168+21) 210

5 5
The formula for calculating the criterion y*:

=432

a n;—E;)?
@ =T @

Calculate y* components for each line from Table 1.

For 1 point:

. _ (542" _ 32,59
:l"':l - 47 - 1]
For 2 points:

. (5 —42)?
¥ = G2 32,59

= 42
For 3 points:

. 11— 42)?

2= ar-#2y 22,88

42

For 4 points:

. (168 —42)°
e =05

= 378
42
For 5 points:
. (21—42)?
t=———=10,5
Xg 12
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Construct the table of calculation criterion y (Table 2):

Table 2.
Final results of the criterion y° calculation.

. Empirical . 2

Points Theoretical data x
data

1 5 42 32,59

2 5 42 32,59

3 11 42 22,88

4 168 42 378,0

5 21 42 10,5

> 210 210 476,56

Calculate the sum of all x?
¥? = 32594 325901228813781L 10,5 = 476,56

Now it is necessary to find the critical value of the criterion in the table of critical values.
For this we need the number of degrees of freedom k:

k=R-1)*(C-1),
where R — number of rows in the table, C — number of columns.

In our case, only one column (the initial empirical frequency) and five rows (points), so the

formula is changed — exclude columns:
k=R-1)=5-1=4.

M 1 point

M 2 points
m 3 points
M 4 points

m 5 points

Fig.7. Diagram “The estimation results of utility Excel Reader module”.
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For the error probability p < 0,05 and k = 4 critical value 3. = 9,49.

Since the resulting empirical value y* = 476.56 more critical y°e, then the frequency
differences are valid (Table 2).

Based on the above calculations, we conclude that the results of the evaluation of students
learning process for usefulness of service «ExcelReader» with use of Microsoft cloud service
OneDrive in distance learning system “Kherson Virtual University” is authentic.

5. Conclusions

In the article the analysis of existing software libraries and cloud services processing Excel-
documents: Excel Reader.NET, Excel Viewer 2.0, virtual hosting Amazon, TheRackspace, Google,
Microsoft, iCloud, SugarSync, Dropbox, Joyent, GoGrid, Terremark, Savvis, Verizon, NewServers,
Yandex is made. The analysis of this services showed that cloud services can be used to dis-play the
content of MS Office documents on html-pages of electronic learning resources.

The comparative characteristic of the cloud services from Google and Microsoft is made.
Choice was made and reasoned of cloud service OneDrive Office Web Apps for implementing in
the distance learning system “Kherson Virtual University”.

The processes of creating, editing and implementation Excel-documents in the distance
learning system “Kherson Virtual University” using cloud service Excel Web App from Microsoft
were modeled.

The functional properties and features of software module "ExcelReader" are described.

Statistical analysis of polling of students about the assessment of the usefulness of this
service in the educational process is performed. Reliability of the poll’s results is proved using the
statistical criterion y°.
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CratTs Hagidnuia no pexakmii 06.07.14

Kpasuos I''M., Yemicosa 1.0.

XepcoHChbKHH AepkaBHUI yHiBepcuTeT, XepcoH, YKpaiHa

OBJIAYHBIE CEPBUCBI MICROSOFT B CUCTEME JUCTAHIUOHHOI'O
OBYUYEHMS «XEPCOHCKHI BUPTYAJIbHBIA YHUBEPCUTET»

JlucraHiiliHe HaBYaHHS 3 BUKOPHCTAHHSAM €JIEKTPOHHHUX TAaOIUIlh MOTpeOye BIPOBAHKEHHS
Excel-nmoxymentiB B cucremy aucranuiiinoro Hasdanus (CIH). Ilpoctum Ta 3pydHuM pillIeHHAM
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3ajaui BrpoBakeHHs! Excel-10kyMeHTIB B e1eKTpOHHI HaBYaJIbHI PECYPCH CHUCTEM JTUCTAHIIIITHOTO
HaBYaHHS € BUKOPUCTAHHS «XMapHHUX» CEPBICIB.
3a J0MOMOIOI0 «XMapHUX» CEpPBICIB MOXJIMBO OTPUMATH JOCTYN 10 IHGOpPMAaLIHHUX
pecypciB BIAMOBIIHOTO THILy, 3 PpO3MOJAUIOM IMpaB JOCTYNYy pI3HHUX TPyl KOPUCTYBayiB IO
BIJTHOILIEHHIO JI0 PEeCcypciB, BUKOPHUCTOBYIOUM TUIbKHM MIIKIIOYEHHS 10 Mepexi [HTepHeT Ta BeO-
Opaysep.
[IpeameTom pociimkeHHs € «XMapHi» cepBicu Microsoft.
Mera nocmimkeHHsT — po3poOka Ta BIpOBaLKeHHsT IporpamHoro moxayins «ExcelReader»
JUIsl BUKOPUCTAaHHS eeKTpoHHUX Tabnnup Excel Ha BeO-cTopinkax CJIH.
B po6oTi po3B’si3aHi HACTYIHI 3a/1a4i:
— TIPOBECTH aHAaJi3 BIIOMHUX NMPOTPAMHUX pilleHb BHKOpHcTaHHS Excel-moxymeHTiB y web-
OpIEHTOBAHMX JI0JaTKax Ta MmiaTGopMax HaBYAHHS;
— BU3HAYHUTH €EKTHBHY TEXHOJIOTiIO IporpamMHoi 00poOku Excel-1okymeHTiB;
— CIIPOEKTYBATH CHCTEMY JIOCTYITy Ta BUKOpUCTaHHS BeO-cepBiciB 00poOku Excel-nokymenTi
B C/IH;
— po3pobutm mporpamHuii Momaynb «ExcelReader» mnsi KOpEKTHOTO BIIOOpaKCHHS Ta
penaryBanHs Excel-mokymeHTiB Ha web-cTopinkax CJIH;
— BnpoBaautu nporpamHuii Moaynb «ExcelReader» B CIH «XepcoHChkuil BipTyaslbHUN
YHIBEPCHUTETY.
3MO/1enbOBaHI MPOLIECH CTBOPEHHS, peJaryBaHHs Ta BIPOBapKeHHs JokyMmeHTiB MS Office
B CIEKTPOHHI HAaBUYAJIbHI PECYpPCH CHUCTEM HCTAHI[IMHOTO HaBYaHHA. 30Kpema, po3poOJeHOo i
BIIPOBA/PKEHO B HABYAJBHHUU Ipolec mporpamHuii Momyib “ExcelReader” mnst BUKOpHCTaHHS
enekTpoHHUX Tabmuip Excel Ha BeG-cTOpIHKAX CHCTEMH TUCTAHIIMHOTO HAaBYaHHS «XEepCOHCHKUN
BIpTyaJIbHUI YHIBEpCUTET» 3 BUKOPUCTAHHSIM «XMapHOTO» cepBicy Excel Web App Bix Microsoft.
Karwuosi cnoBa: E-learning, xmapni TexHousorii, xmapHi cepsicu, Excel, nucranmiiine
HaBYaHHS, CUCTEMa JUCTAaHI[IHHOTO HaBUaHHS «XepcoHChKUH BipTyansHuil YHiBEpcUTET».

Kpasuos I'.M., Yemucosa HN.A.

XepCcoHCKHNH rocyapCcTBeHHbI YHUBEPCUTET, XepCOH, YKpanHa

OBJIAYHBIE CEPBHUCBI MICROSOFT B CUCTEME JAUCTAHIMOHHOI' O
OBYUYEHMS «XEPCOHCKHI BUPTYAJIbHBIA YHUBEPCUTET»

JlMcTaHIIMOHHOE O0YYeHHUE C HMCIOJIb30BAHMEM JJIEKTPOHHBIX TaONHIl TpeOyeT BHEIPEHUS
Excel-moxkymentoB B cucremy aucrannmuoHHoro oOydenusi (CJO). IlpocteiM u  ymoOHBIM
pemieHreM 3afgauu BHeApeHUs Excel-mOKyMEHTOB B 3IIEKTpOHHBIE 00pa3oBaTENbHBIE PECYPCHI
CHCTEM JINCTAHIIMOHHOTO OOYUEHHUSI SIBIISIETCS HCIIOJB30BaHHUE «00JauHBIX) CEPBUCOB.

C momouiplo «OOJIAYHBIX» CEPBUCOB MOXHO TMOJIYYUTh JOCTYN K HWH(POPMAIMOHHBIM
pecypcam pa3IMyHBIX THIIOB, C pa3AeieHUEM IpaB JOCTYIa IPYII MOJIb30BATENCH M0 OTHOIICHUIO
K pecypcam, UCIOJIb3Ys TOJIBKO MOAKII0UeHne K cetu MHTepHer u BeG-0paysep.

[IpenMeTom wrccnen0BaHUS SIBISIOTCS «00IagHbIe» cepBUCH Microsoft.

Lenp uccnenoBanus — pa3paboTKa U BHeApeHUE nporpammHoro moayins «ExcelReadery mms
MCIO0JIb30BaHUS AMEKTPOHHBIX Tabmuil Excel Ha Be6-cTpanunax CJO.

B paGorte permiens! ciemyroniie 3a1auu:

— TPOBECTH aHAIN3 M3BECTHBIX NMPOTPAMMHBIX pelieHuil otoOpaxenus Excel-10kyMeHTOB B
WEB-0pueHTHPOBaHHBIX MPHIOKEHHUAX U I1aT(opMax 00ydeHHUs;

— BBIOpaTh 3P PEKTUBHYIO TEXHOJIOTHIO MTPOrpaMMHOI 006paboTk Excel-noxymeHTOB;

— CIIPOCKTHPOBATh CHUCTEMY JOCTyIIAa W HCIOJb30BaHUs BeO-cepBucOB 00paboTkm Excel-
nokymeHToB B CJ10;

— paspabotarh mporpamMmHbId Moaynb «ExcelReader» st KOpPpPEeKTHOro OTOOpa)KeHUs H
penaktupoBanusi Excel-mokymeHTOB Ha web-cTpaHunax B CHCTEMax JMCTaHLIMOHHOTO
oOyueHus;

— BHeapuTh mnporpammubiii moayns «ExcelReader» B C/IO «XepcoHCKHI BHPTyalbHBIN
YHHUBEPCHUTETY.
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CMozenupoBaHbl MPOLECChl CO3/IaHUs, PENAKTUPOBAHMUSI M BHEAPEHUS TOKyMEHTOB MS
Office B 21€KTpOHHBIE peCypChl CUCTEM AMCTAaHLUMOHHOrO 00ydeHus. B wacTHocTH, pazpaboTaH u
BHEJpEH B Y4eOHBIA Tmpolecc mporpamMmHubiii moaynb “ExcelReader” mnms wucmonb3oBaHus
ANIEKTPOHHBIX Tabnul Excel B BeO-cTpaHuIIaX CUCTEMBI JUCTAHIIMOHHOTO OOyueHUsl «XepCOHCKUM
BUPTYaJlIbHbI YHUBEPCUTET» C HCIOJIb30BaHHEM «obmauHoro» cepsuca Excel Web App or
Microsoft.

KaroueBbie cjoBa: E-learning, oOnauHbie TEXHOJOTWH, OOJadHbIE CepBUCHL, Excel,
IMCTAaHIIMOHHOE OO0yYeHHe, CHUCTeMa JWCTAHIIMOHHOTO OOYy4eHHUs «XepCOHCKH BupTyanbHBIN
YHusepcure.
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