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INTERACTIVE WHITEBOARDS IN MATHEMATICS TEACHING

Abstract. An interactive whiteboard (IWB) is a large interactive
display, it can either be a standalone touchscreencomputer used independently
to perform tasks and operations, or a connectable device used as a touchpad to
control computers from a projector. It has provided interesting affordances in
the classroom environment, such as multiple visualization and multimedia
presentation and ability for animation and interaction. In this paper, some
aspects of comparison of the classical and the new IWB- technology classes are
presented in order to find out advantages of this new device. It is shown that
capabilities of IWBs to enhance the quality of interaction, and better and
deeper mathematical understanding.

In this article also says, thatiIWB reduces the psychological barrier,
allowing the student overcomethe fear and start using moderntechnologies. It
should be mentioned here, that in these lessons even lagging students change
their behavior, they follow the course with interest, raise their hand to go to the
board and solve the tasks. Here, the factors associated with increasing
motivation students and visual presentation of the material are working.

Key words: interactive whiteboard, mathematics teaching, Smartboard.
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AHHOTanusA. VHTEpaKTUBTI TaKTa YJIKEH HMHTEPAKTHBTI IUCIUICHICH
Typansl. Onap Typii omepanusiiap MEH TalchlpMalap OpbIHIayFa apHalFaH
ABTOHOMJIBI ~ CEHCOPJIBI ~ KOMITBIOTED HEMece TPOCKTOpFa  KOCBUIATBHIH
KOMITbIOTEP/11 OacKapaThIH CEHCOPJIbl TaHEIb OOyl Ja MYMKIH. Byl KypbUIFbI
KOITETeH KOPHEKUTIKTEPAl KOPCETYre >KOHE MYJIbTUMEIUSIIBIK TPE3CHTAIH,
aHUMAITUSUIApABl 63apa 0aIaHBICTHIPATHIH KBI3BIKTHI MYMKIHIIKTEP YCHIHABI.
byn Makanazma Ocbl KaHa KYPBUIFBIHBIH apPTHIKIIBUIBIKTAPBIH AHBIKTAY YIIiH
WHTEPAKTHBTI TaKTa TEXHOJOTHSUIAPHl  KOJJIAHBUIATBIHKAHA  CHIHBINITAP
MEHKJIACCUKAJIBIK  CBHIHBIITAPABl  CAIBICTHIPYABIH  KEHOip  acmekTiiepi
KepceTuUIreH.  VIHTepakTuUBTI  TaKTalapAblH  YCBIHATBIH  MYMKiHAIKTEp1
OKYIIbIJIApMEH OaiJIaHBICTBI APTTHIPATHIHBI JKOHE MAaTEMAaTHKAJIBIK TYCIHIKTI
TepeHAeTiHIHEe 0aca Ha3ap ayapbUIFaH.

155



CHAY xabapwwicer. 2017/3 (42). SDU bulletin

Conpaii-ak Oy Makamana MHTepakTUBTI TaKTaHbl cabak OapbIChIHIIA
KOJJIaHy OKYIIbUIAPJBIH TICUXOJOTHSIIBIK KOPKBIHBIIIBIH — JKEHIN, JKaHa
TEXHOJIOTHSUIAP/IbI KOJAAHBIN YUPEHYIHE CeNTITiH TUTI3eTiHl aThutraH. Cabak
Ke3iH/e TiNTi JeHreil TOMEH OKYIIBUIAPIBIH 63 1C-OpEKETTEePiH O3repTil, KOl
KOTEpill TaKTara TallChIpMaHbl OPBIHIAY VIIIH INBIFBIN, cabakka OenceHi
KaTBICKAH/IBIKTAphl OaliKaIIFaH.

KinT ce3aep: nHTEpakTUBTI TakTa, MaTeMaTUKaHBI OKBITY, SmartBoard.

skoksk

AnHoTanus. VHTepakTUBHAs TOCKa TPEACTABIsACT COOON OONbIION
WHTEPAKTUBHBIA JUCIUICEH, A3TO MOXET OBITh ABTOHOMHBIM CEHCOPHBIN
KOMITBIOTEP, UCIIOJIb3YEMbI HE3aBUCUMO JJIs BBITIOJIHEHHUS 33/1a4 U OINepalui,
WIM TOJKII0YAaeMOEe YCTPOMCTBO, HCIOJIb3YyEMOE B KayeCTBE CEHCOPHOMU
MaHeau JUisl YIpaBJeHUsi KOMIbIOTepaMu ¢ MpoekTtopa. OH mpenocTaBisieT
MHTEPECHBIE BO3MOXXKHOCTH B KJIACCE, TAKME KaK MHOTOKpaTHas BU3yaln3alus
U MyJIbTUMEAHWIHAS Tpe3eHTalus, a TakKe BO3MOXXHOCTh AaHUMAlUU U
B3aUMOJICUCTBUS. B 3TOH cTarbe NPEACTaBICHbl HEKOTOPHIE ACMIEKThI
CpPaBHEHMS KIIACCUYECKMX U HOBBIX KiaccoB [WB-texHomoruii, 4ToOBI
BBISICHUTHh IPEUMYLIECTBA 3TOrO0 HOBOro ycrporcrsa. [loka3zaHo, drto
BO3MO>KHOCTH MHTEPAKTUBHOM JJOCKHU MOBBIIIAIOT KAYE€CTBO B3aUMOJICUCTBUS, a
TaKKe YIy4IIaloT U YrayOstoT MaTeMaTHYecKoe MOHUMAaHHeE.

B oroii cratbe Takke TOBOPUTCA, YTO HWHTEPAKTUBHBIE JIOCKH
CHOCOOCTBYIOT MPEOJIOJIICHHUIO TICUXO0JIOTMUYECKOro O0apbhepa, MO3BOJSAS YUCHUKY
MPEOJIOJIETh CTPAX M HA4aTh MCIOJIb30BATh COBPEMEHHBIE TEXHOJOTHH. 3]1€Ch
clenyeT yIOMSHYTbh, UTO Ha TAKMX YpOKaxX J1a)ke OTCTAIOUIUE YUEHUKU MEHSIOT
CBOE TOBEJEHUE, OHU C HMHTEPECOM CIIEIAT 3a KYpCOM, MOJHUMAIOT PYKY,
yTOOBI UJITH Ha OOPT M pemaTh 3a7a4n. 3/1ech paboTaroT (GaKTOPhI, CBI3aHHBIC
C POCTOM MOTHMBAIlMM YUCHUKOB U BU3YyaJbHOM Mpe3eHTalMeld MaTepuaa.

KiroueBble  c1ioBa:  MHTEpakTHMBHAs  JIOCKa,  IpENoOJaBaHUE
MaremaTuku, Smartboard.

Innovations are coming to all aspects of our life: smart watches, smart
phones, internet... Among the technical novelties coming today to school,
interactive whiteboards (IWB) play a special role. IWB is a set of equipment
that allows the teacher to make the learning process more modern, dynamic
and clear. The use of interactive equipment makes it possible to replace many
traditional teaching aids, even provide the possibility of distance education. In
many cases, such a substitution is effective, since it allows students to keep
interest in the subject under study, to create an information environment that
stimulates the interest of the student. IWB allows the teacher to combine a
variety of tools that contribute to a deeper and more informed assimilation of
the studied material, saves the time of the lesson, allowsthe organization of the
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learning process by individual programs.All these facts explain the relevance
of the considered topic.

The main goal of this paper is to discover and explain the possible
advantages of the use of the IWB in mathematics teaching. In order to find out
these advantages, the lesson with IWB is compared with the traditional math’s
lesson. Often the classical mathematics lessons show a lack of variety, with
typical lessons concentrating on the acquisition of skills, the solution of routine
exercises and preparation for tests and examinations [1]. It could be boring for
a student. Therefore, the use of multiple representations and the flexibility to
switch between them is an important component in mathematical thinking,
learning, and problem solving. This could be the main function of the IWB [2].
An electronic whiteboard is a large interactive display that connects to a
computer and shows images thrown by a projector. The mounted or
freestanding whiteboard mirrors the computer's screen, and you can control the
computer by interacting with the board using a pen, fingers or a supported
input device. While the first interactive whiteboards were used in offices for
sharing and presenting ideas within business groups, they are now also found
in schools, sports training rooms and TV studios [3].

Projector: beams Whiteboard: every
image of computer touch on the
screen onto the board with a pen
whiteboard or finger is like a
mousa-click on a
computer screen.
The whiteboard
sends messages
back to the
computer - the
Computer: sends |- required changes
messages to the occur and the
data projector and irmage on the
receives messages board changes in
from the whiteboard response.

Fig.1. Scheme of IWB

Interactive whiteboards connect to PCs via wired or wireless
connection. Therefore, an electronic whiteboard can connect to a PC via USB,
serial port cable, Bluetooth or Wi-Fi. Most of these whiteboards use infrared
scanning with or without ultrasonic pens, resistive touchscreen or
electromagnetic pens for interactivity. A few examples of -electronic
whiteboards are the MimioBoard Interactive Whiteboard, Hitachi FX-
79E1 and eBeam Edge.

In the simplest terms, a multimedia projector allows the user to display
anything that is on their computer for an audience, and to control the computer
from the interactive whiteboard itself instead of having to return to the
computer (see Figure 1). This allows even a novice user to run applications
such as CD-ROMs, word-processing documents, spreadsheets, presentations
and the internet simply by ‘clicking’ in the right places on the board without

157



CHAY xabapwwicer. 2017/3 (42). SDU bulletin

losing engagement with a class. With a little bit of practice, teachers can then
start to use ‘floating tools’ to add notes or comments and highlight sections of
these pages. The effective use of interactive whiteboard technology can
radically transform the interaction between teachers and learners and allows for
discussing and analysing in a visual, auditory and kinaesthetic medium.

They are a powerful tool in the classroom adding interactivity and
collaboration, allowing the integration of media content into the lecture and
supporting collaborative learning. Used innovatively they create a wide range
of learning opportunities. However, in many environments they are not being
used to their full potential, and in many cases acting as glorified blackboards.
An interactive whiteboard can be a cost saver as this technology demonstrates
how one computer can provide learning stimuli for a whole classroom. This is
more cost effective than equipping an entire IT room, or every student with a
laptop.

Examples of the features available when using an interactive
whiteboard:

e Add annotations

e Highlight text

e Add notes and drawings and then save them to be printed out and

shared, or added to a virtual learning environment.

e Show pictures and educational videos

e Demonstrate the content available on a website in a teacher-directed

activity

In other words, IWB allows to:

* Improve the quality of interactions and teacher assessment through the

promotion of effective questioning

* Redress the balance of making resources and planning for teaching

* Increase the pace and depth of learning.

The teacher can call upon the students to interact with the whiteboard
himself or herself. The lecturer can sit at the computer, with the student at the
whiteboard, and the class offering suggestions and contributing ideas.

Interactive whiteboards promote group discussion and participation. They
are an effective tool for brainstorming as notes made on the screen can be
turned into text, and saved to be shared and distributed later. They are an ideal
tool for small group work and collaborative learning, as students can huddle
around the board developing ideas, and then save the work for sharing over a
network or by email.

Further we present several examples in order to discover advantages of the
IWB-technology. We compare several aspects of tradicional and IWB-lessons
and prove that the interactive whitebords could improve quality of teaching and
make lessons more interesting and effective.

Interactive and Classical lesson

Homework checking
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If the homework is checked with a scanner, that is possible with
interactive technology, the work of the student is simultaneuously displayed on
the board. The sudent has possibility to explain his solution. If necessary, the
teacher or other students could correct the mistakes and discuss it with the
class. If the problem has several solutions, other options are displayed on the
board using the scanner, and students have the opportunity to compare different
ways of solving the problem.

In the classical way, much more time is taken when the student rewrites
the solution on the blackboard, and then explains it to the other students. If the
problem has several solutions, then the time for the reproduction of these tasks
on the board increases, or even there is no time to show all possible solutions.
So, we may conclude that the IWB saves the time and does not avoid the class
discussion and interaction with the audience.

In the case of the oral interrogation IWB also show its efficiency. When
the teacher asks a question, it simultaneously appears on the board. An
illustration could appear on the board, if necessary. If there is no IWB, then
the students listen to the question asked by the teacher, which reduces the
degree of understanding of some students. It takes time to perform the
illustration to the task. In that case IWB increases the level of understanding
and visibility of some mathematical objects.

New material explanation

If the topic is not well-represented or is not sufficiently fully described
in the textbook, then the educative movie or animation on the IWB could help
to understand abstract mathematical objects. If necessary, teacher draws
attention to the most important points, highlights the main ideas and answers
questions from the students.

Primary fixing of the material

Solving problems from the textbook takes the same time as when
working with the interactive whiteboard, and in the classic lesson. However,
the use of prepared in advance figures allows writing in the lesson 3-4 tasks in
writing, as well as comparing different ways of solving the same problem and
considering how many different solutions it can have.

Assignments

When completing assignments for variants, students solve them in
notebooks. Then, using the scanner, the solution is projected onto the IWB, and
the teacher asks the students to comment on the solution. Thus, the IWB
eliminates mindless copying from the board, saving time on the reproduction of
the solution.

In the classical sense, there are two ways to organize this part of the
lesson. The main part of students performs assignments in notebooks, and two
students simultaneously solve the problem on the blackboard. Then these tasks
are commented on. A significant disadvantage of this method is that a part of
the students, instead of solving tasks independently, writes them off the board,
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and this material remains untreated. Another way to do assignments in
classroom is as follows. All students solve tasks in their notebooks, and then
one representative goes to the board and reproduces the solution. At the same
time, the percentage of dropping out students decreases, but there is a loss of
time.

Concluding remarks and home task

Students can be assigned not only a general, but individual home task,
which is issued in the form of printouts. Also all information appearing during
the lesson on the board is saved. This allows the teacher to repeat the main
points, make a conclusion. On the other hand, without interactive technologies,
home task is usually given by the textbook or written on the board. In this case,
all students have the same task. Due to lack of free space on the board, most of
the solved tasks could be erased. So, the teacher can address to the students
notebooks, when mentions the most important issues of the lesson and makes
concluding remarks. If a student has a question at the end of the lesson on some
solved problem or when formulating conclusions, the drawing for the task or
the stages of reasoning have to be restored on the board.

When building math lessons around the essential characteristics in the
table, it is important that the IWB not be the only tool students interact with
during lessons. The best way to use an IWB is either before or after a small-
group task in which students use concrete materials, such as plastic cubes that
children can link together and pull apart. Use the IWB to introduce a topic, to
stimulate discussion, or to connect math concepts to real-world situations.
Avoid using the IWB to show students how to complete the task.

In addition, there are more advantages of the IWB. First of all, teachers
do not need to worry about the safety of paper maps, posters and teaching aids.
They do not need them. All the work done in the lesson with all the notes can
be saved in the computer for later viewing and analysis.

Working with an interactive whiteboard, a teacher can increase the
level of understandin of the material through a combination of different forms
of information transfer -visual, sound and tactile. During the lesson he can use
multi-color schemes and graphics, animation accompanied by sound,
interactive elements. If there are students with poor eyesight in the group, the
teacher can enlarge one or the other element drawn onthe board. Competent
work with the interactive whiteboard in the classroom also allows to optimize
the learning process [4].

From the point of view of the students, IWB reduces the psychological
barrier, allowing the student overcomethe fear and start using
moderntechnologies. It should be mentioned here, that in these lessons even
lagging students change their behavior, they follow the course with interest,
raise their hand to go to the board and solve the tasks. Here, the factors
associated with increasing motivation students and visual presentation of the
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material are working. Individual more complicated tasks can be offered to the
students with a high cognitive motivation [5].

The IWBs potentialities to enhance the quality of interaction (both the
social interaction between the teacher and the students, and the content
interaction with mathematical concepts), and, consequently, to improve
conceptual mathematical understanding and problem solving, are broadly
recognized. IWBs have the potential to aid the teaching of difficult, abstract,
and complex ideas, to improve students’ motivation to learn and increase
lessons’ pace [6], and to reinforce conceptual learning through the use of
animation or visual representation [7].

Also we can conclude that unless the use of the interactive whiteboard
is supported by carefully developed materials, teachers will either use them as
conventional boards with little impact on teaching effectiveness, or spend a
great deal of time in the preparation of materials to the detriment of other
lesson planning and student assessment work.
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