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The article describes the main features and functions of Google Docs, in particular
Document, Presentation, Table, Form. It is shown the specific features of using this service for
teaching future teachers of mathematics to solve information problems: finding information of
various types to carry out joint projects. It is suggested the three stage of technique of management
of collective work for mastering Google Docs in learning and further professional activity of future
teachers of mathematics. In the first stage, students become familiar with Google Docs as a users
and learn how to use its various features on the example of solving of widely distributed problems.
In the second stage, having the skills of the user, the students use the tools as pupils for solving
problems in mathematics. At the third stage, students consider the service as teachers to resolve
methodological and organizational professional tasks of teachers of mathematics. It is analyzed the
results of using Google Docs at computer science classes in training of bachelors (6.040201
Mathematics) at Kharkiv National Pedagogical University named afier G.S. Skovoroda.
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1. Introduction

In the XXI century human can not imagined life without Internet and services which help
the user to solve various information tasks: to communicate, find information, learn, etc. Today, it is
very relevant to find new uses of Internet technologies in the learning process. Services of Google
provides a large number of users in the field of communication technology. For example, Google
Docs service is an alternative to the most common package of Microsoft Office. It is no coincidence
the use of this service is relevant for the modern teacher. Analyzing the history of Google services
can be noted that they are more close to human needs, allowing you to capture a significant range of
information problems and finding various types of information to joint implementation projects.

In recent years, new Internet technologies and social services have gained popularity among
users, they significantly affect the communication not only between students but also between
students and teachers. Joint work with documents, discuss topics in blogs and forums, conducting
webinars allow you to engage students in active learning activities.

However, despite the abundance of research on improving the content, forms and methods
of training students means services Web 2.0, insufficiently considered especially of the service
Google Docs in the learning process, what affecting the willingness of future mathematics teachers
to use the service on the lessons in mathematics.

The purpose of this article is to review the basic functions and some aspects of the service
Google Docs in preparation of future teachers of mathematics.

Problem of development and implementation of methods of teaching natural sciences,
mathematics and Informatics courses at secondary and high schools are devoted to work
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Search for new forms and methods of using Web 2.0 services in education devoted labor
N. R. Balic, N. C. Gerasimenko, O. M. Glushak, S. M. Minovich, S. O. Sisoeva. With the use of
modern Web 2.0 service a teacher disclosed a large number of new features: the use of open and
free electronic resources, e-books, video and audio files that can be used in the educational process;
self creation of network content - texts, presentations, drawings, photographs, video and audio
materials; participation in new forms of teaching and learning activities which close with traditional
forms significantly expanding field of professional activities and cooperation with other
professionals [2]. Methodological features of scientific and theoretical foundations of electronic
conferences and webinars were explored by V.M. Kukharenko, N.V. Morse, A.V. Ignatenko, who
theoretically and practically proved the compatibility of this technology with many other
organizational forms and methods of training [3] .

2. Google Docs as a learning tool

Google Docs is free online service which includes text and the tabular processors, service
for creating presentations, and Internet service cloud storage files with functions filesharing. Service
represents a cloud version of the text editor based on modern web standards, adapted for use on any
operating system that has a modern browser. With it you can create and format documents and edit
them together with other users in real time anywhere in the world where there is access to the
Internet [1]. In addition, Google Docs is adapted for mobile devices that greatly enhance comfort
work. For example, you can now continue working on the document in the way and use service as a
means for the note with the possibility of open files on computer at home or on employments.

In Explorer of documents disclosing a list using the Create user can select the type of
document with which he had to work (Figure 1) - text document (document), presentation
(presentation), spreadsheet (table) form for online surveys (Form), graphic (picture). In addition,
you can create folders to organize files.

Drive

CREATE

* My Drive
Shared with Me
Starred
Recent
Bin

hore +

Fig. 1. Window to select the type of a document in Google Docs

Document (Fig. 2) - analog of text document Microsoft Word. Gives possibility to use in
document tables, images, formulas, automatically generate the content, translate documents from
Russian into other languages (in the menu of Tools to choose a command to Translate and specify
the language). In Google Docs, you can:

— Download the Word document and convert it into the document Google;

— Change field, margins, fonts, colors and many other formatting options;

— Give others the right to edit, add comments or view of a document;

— Co-edit the file in real time and communicate with others in an embedded chat;

— See document changes history and restore any version;

— Download Google document to your computer as a file of Microsoft Word, OpenOffice,

RTF, PDF, HTML or ZIP;

— Translate it into another language;
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— Attach a document to the email [6].
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Fig. 2. Creating a text document

Presentation (Fig. 3) - analog of the presentation of Microsoft Power Point. It gives
possibility to create presentations consisting of slides with text, images, videos, tables and
flowcharts. It is possible to import files of Excel, CSV, TXT or ODS and to turn them into
spreadsheets Google [1]. In Google Presentations you can:

— Create and edit presentation;

— Work on a presentation together with friends or colleagues, and demonstrate results to other
users;

— Import files PPTX and PPS, and convert them into presentations Google;

— Export the presentation in format of PDF, PPT and TXT;

— Add images and video to the presentation of;

— Publish the presentation on the website.
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Fig. 3. Creating a presentation
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Table (Fig. 4) is an analog of the spreadsheet of Microsoft Excel. The multifunction tool for
working with tables. Standard features and text formatting are available for cells. It is possible to
insert formulas and diagrams, and to use gadgets - special technical devices with increased
functionality [1]. With Table in Google, you can:

— Export table to format Excel, CSV, TXT, ODS, PDF or HTML;

— Take advantage equation editor to perform calculations, and format the data;
— [Edit tables with others and communicate with them in the chat;

— Create a graph or chart automatically;

— Insert a table or individual sheets per blog or website.
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Fig. 4. Creating a spreadsheet

Form (Fig. 5) - online forms for conduct surveys over the Internet. Reminds database where
information is stored in the tabular form . Statistics and results form filling is available in the
service "Documents Google».

Form |
File Edit “View Inset Responses (0) Tools Help Al changes saved in Drive

e Edit questions Change theme E’view responses g\riew live form
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Help Text

Cuestion Type Multiple choice ~ o to page based on answer

Other:

» Advanced settings

m v Required question
Fig. 5. Window of the forms designer
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The form looks in the Internet a trifle different than in a window of the designer (Fig. 6).

Form |
File Edit “iew Inset Responses (0] Tools Help Al changes saved in Drive

¥ ¥ FEdit questions Change theme [ View responses g View live form

Form

Find the length of the edges of the cube, if the surface area is equal 96sm2”

Fig. 6. The form in the Internet

Picture is the tool for working with pictures and diagrams. In terms of functionality
resembles a Corel Draw graphics package and Microsoft Word drawing tools.

Any of documents created in Google Docs can be downloaded to your computer. To do this,
click "File" option of the “Download As” menu and then specify the format in which the file should
be saved. For example, text documents and spreadsheets can be saved to your computer not only
common formats Word and Excel, but also to PDF. Files created on computer in one of the Office
programs, you can also download in Google Docs. To do this in the Explorer of documents click
“Load”. Then specify the location of files and press “Start download”.

One of the most important and popular capabilities of Google Docs is granting access to the
documents for other persons. Service allows to open a document on the web, work with it singly or
share the document for a limited number of users. Persons who obtain access to the document give
the status of editor or reader. Users who have the status of the reader can only view the document
and users with the status of editor can change it. For work with the common document users receive
an e-mail link to a document Google, clicking on which you can view or edit it online [5]. There is
possibility to share the document only for specific users. The service has a function undo changes.

3. Implementation of the Google Docs into training process

Based on our experience at the chair of Informatics in Kharkov National Pedagogical
University named after G. S. Skovoroda, let consider features of the service Google Docs in training
of students of the fourth year (future bachelors in the direction of 6.040201 "Mathematics") in such
courses: computer science, methods of teaching computer science. Research and experimental
activities are carried out in three stages. In the first stage the students study the service as a user to
learn all its features, students solve the problem of a common nature with Google Docs. In the
second stage students use the service as learners to solve problems in mathematics. In the third
stage students consider service as teachers - to realize methodological issues.

In the first stage the students acquainted with service functions as users. Students were
asked to create a set of files on the topic "My country - Ukraine" for mastering the basic operations
in Google Docs. Each student created the own description of the sights of the native city and its
history in the Google Docs documents. Google Tables tool was used for comparison of Ukrainian
cities on some characteristics, for example, the total area of the city, the number of population, year
of establishment, etc. Data visually represented on graphs and charts. Students used Google
Presentation to indicate the names of historical monuments with picture and brief description.
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Presentations also filled with images which were simply uploaded or created using the Google Docs
service named Figure. We shall note that all students-pupils during work worked concurrent.

On the second stage students learn to use Google Docs service as pupils in solving of
mathematical problems. Mathematics as a universal language and tool of cognition of reality can
not be alienated from the computer that is another universal tool. It is important to unite these two
instruments in consciousness and practice and do it by creating new methods. It is known that the
analysis of strategy or the selection method of solving any mathematical problem, carried out by
means of reasoning. Such analyze is a difficult task for an inexperienced pupil, so he(she) should
find the answer in collective activities and any effective learning activities always become social or
collective [4].

For the theme "Research of the graph of the function ) =’\1/_ ", which is studied in Grade

10, collection (folder) was created and access to it was granted for all students-pupils. This
collection was progressively filled by students with a variety of educational materials in the form of
documents: a theory, presentations, results of tasks execution, students' discussions, reflections,
self-assessment of learning activity. Solving tasks on this topic can not be represented only by
formulas, it should be added with text reasoning and charts. An important learning element was a
joint decision of tasks in online mode in Google Docs with use of the built-in formula editor, tools
for design of drawings, charts and diagrams. Ability to comment "on the margins" of an electronic
document provides reliable feedback mechanism. Another advantage for teachers was that the
document in the "live" working condition at simultaneous work of several students-pupils reflects
them as authorized users. Environment of the document was created as a space of joint reflection,
discussion, where works the principle of collective contribution. To motivate students to take part in
collective decisions and to assess the contribution of each, we suggested the idea to create a table of
effectiveness where student notes the quantity of tasks completed by him. Score took into account
different solutions of one task. Student-pupil who solved the problem, signed his (her) name under
it and brought a ball to his (her) score in the common table of assessment. If someone is found
wrong decision, he expounded his decision below.

Students wrote notes in the margin of the document with the solution. This notes contained
comments, questions and recommendations, so the solutions of the task became result of the
collective actions. Sometimes we took into account such solutions for a group of two, three or more
students. The teacher also wrote "notes in the margin" that contain instructions, leading questions,
sometimes - a little help. Implementation into learning process the collective activity on problem
solving in "live" Google document gave us possibility to diagnose specific difficulties of students-
pupils and even to see the time when it occurred. It is especially important that students became to
define their difficulties themself, because they should formulate their problem in written form to ask
questions or to seek assistance from others. Another element of pedagogical diagnostics and control
were tests with using Google forms. Test results were collected in Google spreadsheets for easy
processing data by the teacher.

At the final stage of mastering service Google Docs, students used the service as future
teachers of mathematics to solve methodological problems. Way to solve these needs in online
mode is to create new flexible environment for teachers, which is easily adjusted to a methodical
task. Design of such environment in Google Docs is realized by a group of co-authors and users
with rights to comment.

Real teachers solve methodological and organizational issues at pedagogical meetings that
take several hours and require a lot of preliminary work with documents, design of tables, charts,
creating presentations for speeches. Consider the model of "virtual pedagogical meeting", which
was designed by students in the learning process. The Google Docs service extends the capabilities
of the user in holding such meetings, because we are talking about a new format of decision making
and collective discussions, where the interaction of the participants may be asynchronous: each
operates at a convenient time. The format of virtual pedagogical meeting looked like the exchange
of questions, suggestions, notes in the basic documents. Note that all edits remain in the history of
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document changes and retain its authorship. Students use acquired knowledge and skills of work
with Google Docs in further learning and in the framework of pedagogical practice.

To verify the students' competence in using the Google Docs service in their activity as
teachers of mathematics we analyzed the reporting documentation of pedagogical practice of fourth
year students-future teachers of mathematics. Analysis of test lessons in mathematics has showed
that 43% of students used Google Docs at lessons in mathematics, 15% - for individual work with
pupils, 7% - when working with parents (Fig. 7).

O at lessons in mathematics
B for individual work with pupils
Oworking with parents

O not used

Fig. 7. Using Google Docs service

Among students who have used Google Docs in teaching mathematics, it occurred at the
stage of acquiring new knowledge (63%), at the stage of consolidation of learning material (22%),
at the stage of checking homework (15%) (Fig. 8).

O at the stage of acquiring new knowledge
B at the stage of consolidation of learning material

O at the stage of checking homework

Fig. 8. Using Google Docs service at lessons in mathematics

The analysis showed that students often used the Google Docs Presentations (41%) and
Google Docs Documents (38%) at the stages of acquiring and consolidation new knowledge by
their pupils. Students used Google Docs Spreadsheets (21%) for realizing the registration of the
assessment data.

Resume:

The analysis capabilities of Google Docs has shown the feasibility of its use in the
organization of collective work of students to solve problems in mathematics.

The methods of mastering Google Docs by future teachers of mathematics were suggested.
This methods assume three stages: 1) familiarization with the service as a user on the example of
tasks of a general nature; 2) the use of tools to solve specific problems in mathematics; 3) the
decision of the methodological and organizational professional tasks of teachers of mathematics.

It was shown according to the results of pedagogical practice on the base of analysis of the
test lessons and other reporting documentation that students of fourth year (future teachers of
mathematics) have used Google Docs at lessons mathematics (43%), for individual work with
pupils (15%), when working with parents (7%). Lessons with the use of the Google Docs held at a
high theoretical and methodological level. Therefore, the advantages of Google Docs provide
opportunities for professional training of future teachers of mathematics.
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Perspectives of further work in this direction are theoretical and experimental study of the
potential of other Internet services in the preparation of future teachers of mathematics to improve
the content, forms and methods of training students.
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XapkiBchbkuil HamioHaabHHH menaroriuauii  yHiBepcurer imeni I'.C. CxoBopoan,
XapkiB, Ykpaina

BUKOPUCTAHHSI CEPBUCY GOOGLE DOCS VY HIATOTOBII MAWBYTHIX
YUYUTEJIB MATEMATUKHU

Y crarti poO3KpHTO OCHOBHI MOXUIMBOCTI Ta (yHKII cepBicy Google Docs, 30kpema
Document, Presentation, Table, Form. Po3risinyTo ocobauBocTi 3acToCyBaHHS TaHOTO CEpBicy AJIs
HaBYaHHS 1HPOPMATUKHA MaHOyTHIX YYHTEIiB MaTeMaTHKU 3 METOIO BHUPIIMEHHS iH(pOpMAaIliiHuX
3aBJaHb: BIJl MONIYKYy pi3HOro BUAY IiH(poOpMaIii 10 CHUIBHOTO BUKOHAHHS IIPOEKTIB.
3anporoHOBaHO TPH €Taly METOJIUKH OpraHizaiii KOJEKTHUBHOI POOOTH IOJI0 3aCBOEHHSI CEPBICY
Google Docs y HaByanpHiii Ta mnoganpliii  mpodeciiHiil MisIBHOCTI MaOyTHIX y4YUTeNiB
MaremMaTukd. Ha meprmoMy eTami CTyJeHTH 3HaWOMIITBCS 3 cepBicom Google Docs y sikocTi
KOpDUCTYBa4a -  BYaThCS BHUKOPHCTOBYBAaTH HOTO pI3HOMaHITHI MOXIIMBOCTI Ha MpPUKIaJl
BUPIIICHHS 3aB/aHb 3arajbHOrO Xapaktepy. Ha apyromy erami, Maiounm HaBUYKH KOPHUCTyBauda,
CTYJCHTU BUKOPHCTOBYIOTH CEPBIC SIK YUHI IIpH PO3B’S3yBaHHI 3aja4 3 MaTeMaTtuku. Ha Tpetbomy
eTami CTYAEHTH pO3IIAJAIOTh CEepBIC SK BHKIAaMadi — JUIsI BHUPIMICHHS METOAWYHHX Ta
oprafizaniiHux mnpo¢eciiHuX 3aBJaHb BuUuTeNns MareMaTHKH. lIpoanamizoBaHo pe3ynbTaTd
BUKOpHUCTaHHS cepBicy Google Docs mpu miarorosii OakanaBpiB (6.040201 «MaremaTnkay) Ha
3aHATTAX 3 1H(GOpMaTHKU y XapKiBCbKOMY HaIllOHAJHHOMY I€JaroriyHoOMy YHIBEpPCHTETI iMEeHi
I'.C. CxoBopoan.

KurouoBi cjioBa: MaitOyTHi BuMTeNdl MaTeMaTHKH, iH(oOpMaTH4YHa MiATOTOBKA, CEpPBICH
Google Docs.

Beasisuesa T.B., [lonomapéra H.C.

XapbKoBckuii HAIHOHAJIbHBIH neaaroruaecKuii YHUBEPCUTET HMEHH
I'.C. CxoBopoabl, XapbKoB, Y KpanHa

HNCITIOJBb30BAHUE CEPBUCA GOOGLE DOCS B ITIOJAI'OTOBKE BYAYHIHUX
YUUTEJEN MATEMATUKH

B crathe packpbIThl OCHOBHBIE BO3MOXKHOCTH U (yHKIMU cepBuca Google Docs, B
gacTHOCTH Document, Presentation, Table, Form. PaccMoTpeHBI 0OCOOCHHOCTH NPUMEHEHHS
JTAHHOTO cepBuca A1 00ydeHuss HHPOopMaTHKE OYIYINX YUUTEIeH MAaTeMAaTUKH C TeNIbI0 PEIIeHHUS
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MH(POPMAIMOHHBIX 33J]ayu: OT MOUCKA PA3JINYHOTO BHU1a HHPOPMALIUU K COBMECTHOMY BBITIOJIHEHUIO
poekToB. [IpetoskeHs! Tpu 3Tana METOIUKH OpraHW3aliy KOJJICKTHBHON pabOTHI 10 YCBOCHHUIO
cepBuca Google Docs B y4eOHOU M JanbpHe#meidl mpodeccuoHaTbHON IeATeNIbHOCTH OyIyIINX
yuuteneii maremarnku. Ha mepBoMm 3Tame cTyneHTH 3HakoMmsTcsi ¢ cepsucom Google Docs B
KayecTBE MOJb30BaTeN sl - ydaTcsl MCIIOJIb30BaTh €ro pazHoOOpa3Hble BO3MOXHOCTH Ha IpUMEpe
pemenus 3amad oOmiero xapakrepa. Ha BTopoM srtame, mMess HaBBIKH ITI0JH30BATEINS, CTYICHTHI
UCTOJB3YIOT CEPBUC KaK ydaluecs IMpH pelIeHuH 3afad 1o MmaTeMmaruke. Ha Tperbem »stame
CTYZCHTBI PAacCMATPUBAIOT CEPBUC KaK IMPErojaBaTelld - I pEeHIeHUS METOJIUYEeCKAX U
OpPraHU3alMOHHBIX MPO(PECCHOHATBHBIX 3a7ay ydyuTenss MareMmaTtukd. [IpoaHanu3upoBaHbI
pe3ysbTaThl HcIoJib3oBaHus cepBuca Google Docs mpu moaroroBke OakanaBpoB (6.040201
«MatemaTukay) Ha 3aHATHSX 10 MHPOpMaTHKE B XaphKOBCKOM HAIMOHAIBHOM II€JIarOrHYecKOM
yauBepcutere uMenu I'.C. CKoBOpoblL.

KiroueBble ciaoBa: Oynaymue yuuTedss MaTeMaTHKH, HH(opMaTHYecKash MOJIrOTOBKa,
ceppucel Google Docs.
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