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Abstract

In the article, the method of using an interactive electronic board in the "Physics" class is shown, and the algorithm for
preparing and conducting the lesson process using an interactive board had been considered. As an example, in the "Lenses" lesson,
the method of using the electronic board in "teaching the results of experimental physics and content line" had been shown. In the
teaching of the lesson, after students get acquainted with the structure and working principle of lenses, "How is the light beam
controlled in optical devices?" and perform the study "Determine the main focal point of the lens". The first study is done visually
through students. The second study is shown virtually on the electronic board with the support of the teacher. At this time, the "Ray
optics simulation" web program is used. The program helps us determine the path of light rays and the focal length of lenses of
different shapes. By doing experiments through the web application, students learn that by changing the radii of curvature of the
spherical surfaces of the lenses, the value of the focal length of the lens also changes. At the same time, a lens with a smaller focal
length refracts the rays more.

On the other hand, it was noted that many practical skills of students (computer use, virtual experiment, use of software
functions, etc.) are developed in the teaching of "Experimental Physics and content line learning outcomes" using an interactive
board. Interactive whiteboards allow students to easily use both animations and simulations. In addition, we can create the desired
model and create an animation of the process using the figures on the toolbar, including devices for mathematical calculations and
other functions. To use ready-made simulation modeling, we can place the simulation that we have prepared or downloaded from
the Internet in resource libraries. In the article, at the same time, brief information was given about the disk with a laser flashlight
developed by Professor Shukur Alizade to study light phenomena, as well as the model of the paths of light rays in the collecting
and scattering lenses was prepared and shown.

Keywords: physics, teacher, student, converging lens, diverging lens, focal length, computer, interactive whiteboard,
aktivlnspire program, Ray Optics Simulation

MeTo10/10Tisi BUKOPUCTAHHS IHTEPAKTHUBHOI €JICKTPOHHOI JOIKHU
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AHoTauis

VY crarTi MoKa3aHO METOMUKY BUKOPHCTAHHS IHTEPAKTUBHOI €JIEKTPOHHOI TOMIKH Ha ypori «®Pi3ukay, a TakoX pO3IISHYTO
AITOPUTM MIiATOTOBKH Ta MPOBEACHHS YPOKY 3 BHKOPHCTaHHSAM IHTEpaKTHBHOI AOIIKU. SIK mpukiaj Ha ypoui «JIiH3m» Oyna
MOKa3aHa METOJMKA BUKOPUCTAHHS eJIeKTPOHHOT OIIKH IPH «BUKJIAJIAHHI Pe3y/IbTaTiB eKCIIepHUMEeHTaIBHOT (DiI3UKH Ta 3MiCTOBOT
niHii». Ha ypori, micist o3HaifOMICHHS CTYACHTIB 3 OyIOBOIO Ta MPUHIMIIOM [ii JiH3, «SIK 3M1IICHIOETBCS KEpyBaHHS CBITIOBUM
IPOMEHEM B ONTHYHHX NpWIagax?» Ta BUKOHATH AOCIIUKeHHS «BusHauntu ronoBHuid Qoxyc minsmy». [lepiie pocmimkeHHs
MIPOBOUTHCS Bi3yalbHO 4yepe3 y4HiB. Jlpyre JOCHiIKEHHS IEMOHCTPYETHCS BIpTyalbHO Ha EIEKTPOHHIN JOMII 3a MiATPHMKH
Bumtelnsi. Ha nanuii MOMEHT BUKOPHCTOBY€EThCs BeO-miporpama «Ray optics simulation». TIporpama gormomarae BU3HAUYUTH IIUISX
CBITJIOBHX NPOMEHIB i (POKyCHY BiAICTaHBb JIiH3 pi3HOI (hopMH. BUKOHYIOUM eKCIIEpUMEHTH 4epe3 BeO-10AaToK, yUHi JI3HAIOTHCS,
110 31 3MIHOIO PajilyCiB KpUBU3HH C(HEPUIHUX TTOBEPXOHB JIIH3 3MIHIOETHCS 1 3HaUeHHS (POKYCHOI BiacTaHi NiH3U. BogHouac miH3a
3 MCHIIOK ()OKYCHOIO BiJICTAHHIO OLIBIIE 3aJIOMITIOE ITPOMEHI.

3 iHmoro 6oky, Oyi0 3a3Ha4eHo, M0 0araro MPaKTUYHUX HABHYOK CTYIACHTIB (KOPUCTYBaHHS KOMII FOTEPOM, BIpTyalbHUI
EKCIIePHUMEHT, BUKOPUCTAaHHS (DYHKIIIH MPOrpaMHOro 3a0e3MnedeHHs TOIIO0) PO3BUBAIOTHCS i/l Yac HaBuaHH: «ExcriepuMeHTambHOT
(hi3uKH Ta pe3yNnbTaTiB HaBYaHHS 3MICTOBOT JIiHID) 3a JIONMOMOTOI0 IHTEPaKTUBHOI IOMIKH. [HTepaKTHBHI JOIIKH JIO3BOJISIOTH YUHIM
JIETKO BHKOPHMCTOBYBATU SK aHIMAIilo, TaK 1 MOJeNOBaHHA. KpiM TOro, Mu MOXXeMO CTBOPUTH HOTPIOHY MOAENb 1 CTBOPUTH
aHIMaIiIo IPoIeCy 3a JOIIOMOTo0 (iryp Ha MaHeli IHCTPYMEHTIB, BKIIFOYAIOUH IIPUCTPOT IS MaTEMaTHYHNX PO3PaxXyHKIB Ta 1HIII
¢ynkuii. [1{o6 BUKOpHCTOBYBAaTH TOTOBE iMiTaIliifHE MOJICIIOBAHHS, MH MOXXEMO PO3MICTHTH MOJICIIOBAHHS, SIKE MU IATOTYBaIH
260 3aBaHTaXWIK 3 [HTEpHETY, y 6i0mioTekax pecypciB. Y CTaTTi oJHOYacHO Oyja HaBeleHa KOPOTKa iH(GOpMAIlis Mpo JUCK 3
JIa3epHUM JIXTapuKoM, po3pobieHuM npodecopom Ilykypom Asizaie 1/isi BUBYCHHS CBITIIOBHX SIBHIIL, & TAKOX OyJIa i IrOTOBJICHA
MOJIeJIb XO/Iy CBITJIOBHX IPOMEHIB B 30MpalIbHUX 1 PO3CIIOBAIbHUX JIIH3aX 1 IIOKa3aHo.

Knto4oBi cnoBa: ¢isuka, Bunreis, yueHs, 30MpalibHa JliH3a, po3ciloBalibHa JiH3a, POKYCHA Bi/ICTaHb, KOMII IOTED, IHTEPAKTHBHA JOLIKA,
Imporpama AKTUBHHI INXIb, MOACIIOBaAHHA HpOMCHeBOi OIITHKN
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Introduction.

One of the most effective tools for the formation of
students' competence and skills is computer-supported
smart boards. Smart boards help us make the lesson
interactive, form creative and logical image thinking,
as well as visual memory in students. Work experience
proves that the figurative description of the event not only
increases students' interest in the lesson, but also creates
a desire to learn. The student wants to see the event rather
than listen to it.

It is possible to carry out every operation carried
out with the computer by means of an interactive board.
At this time, didactic principles, interdisciplinary and
intra-disciplinary integration, and the study of learning
outcomes along the content line should be taken into
account. In general, we know that a teacher must first
know what to teach, under what conditions and with what
means, and how to evaluate it. So smart boards are a tool
for us to teach and learn.

Formulation of the problem. In the teaching process,
the interactive board is mostly used during frontal, i.c.,
face-to-face work with students and involves detailed
preparation for any lesson or its fragment (Solonevicheyv,
2010, p. 24). It is important to note that this board and the
software provided for the use of the board are used when
necessary and in the distance learning process. It is known
that in the last year, in connection with the pandemic,
smart boards and software that provide interactivity were
used in tele-lessons and virtual school platforms.

Main part.

Firstly, take a look at the algorithm for preparing
and conducting the lesson process through an interactive
board (Solonevichev, 2010, p. 8).

* Determining the topic, purpose and type of
the lesson, taking into account the interdisciplinary
connection.

* Choosing the form of conducting the lesson (the
forms can be completely different: seminar, business
games, quizzes or training, etc.).

« Establishing the structure of the lesson, defining the
stages in which the tools and the interactive board will
be used.

* Determining the expediency of using interactive
equipment compared to traditional tools in a specific
lesson.

» Selection and preparation of interactive-didactic
material.

» Selection and preparation of materials to be
distributed to students (if required).

* Preparing a detailed plan of every minute of the
lesson.

* Preparing students to master the lesson using
interactive equipment.

* Lesson approval.

* Lesson analysis and discussion.

In addition, it is necessary to know that using
an interactive whiteboard and software intended
for work with students, the age appropriateness of
information and the characteristics of individual
reception should be taken into account during
the preparation and presentation of presentations
(Solonevichev, 2010).

I would like to emphasize that in the teaching of
the lesson example shown below, activelnspire software
designed for the use of the Promethean interactive
electronic board was used (Fig. 2).
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Picture 1. Promethan interactive
whiteboard

By using the electronic board (picture 1) as a
learning tool in teaching the lesson, the student achieves
the learning outcomes of the experimental physics and
content line according to the sub-standards given below.

Sub standards:

3.1.1. It uses devices relevant to electromagnetic
(magnet and light), atomic and nuclear phenomena.

3.1.2. Electromagnetic (magnet and light),
determines the dependence between physical quantities
corresponding to atomic and nuclear phenomena.
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Picture 2. Activinspire interactive sofiware

Learning outcomes :

+ Differentiates collecting and scattering lenses
according to their structure

* Classifies the main elements of lenses and shows
them in diagrams  Presents results from experience.
(Murghuzov, 2020, p. 140).

Topic: “ Lenses”.

Aim of the lesson: Studying the properties of the
lens. Formation of the ability to construct images in
lenses.
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Motivation: In order to attract the student's interest
to the subject, first of all, it is necessary to direct his
thinking to the optical devices he uses in everyday life.

For example, students have either encountered or
heard about optical devices such as glasses, microscopes,
cameras, telescopes, magnifiers. At this time, creating
an interdisciplinary integration, I ask the following
questions:

T. Children, you worked with a microscope in
biology class, you are familiar with a telescope, a few of
you use glasses:

1. What is the common aspects all of these devices ?

2. Who can say about their importance in human life?

Lens

Figure 3. The appearance of the lens in the glasses

After the students' answers, the teacher gives the
following information.

T. Each of you has knowledge about what glasses are
used for. So you know that different glasses are made for
each person. The clear piece of glass used in glasses and
other optical devices for near and far vision is the lens
(Fig. 3).

Lenses differ according to their types and materials.
Lenses are transparent bodies bounded by spherical
surfaces.

Lenses are convex and concave in shape.

Convex lenses are lenses that are thicker in the
middle than the edges (Fig.4).
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Figure 4. Convex lenses

Concave lenses are lenses that are thinner in the
middle than at the edges (3, p.145) (Fig?).

Appearance of a Dooble concave lens  Plane -concave lenc  Diverging meniscus

concave lens

Figure 5. Concave lenses
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After a short information about the lenses, the
students were asked, "What is the path of the light ray
falling on the lens?” is asked.

Their assumptions about the question are listened to
and research is carried out.

Research question: How is the light beam controlled
in optical devices? (Murghuzov, 2020, p. 140.)

Conducting of research: Students are divided into
four groups. And each group of students conducts the
following experiments. During the research, the teacher
guides the students. If there is a lack of equipment in the
school laboratory, as well as in order to save time, the
experiment can be carried out collectively.

Supply: Laser flashlight disc (consists of a white
board with a laser flashlight disc scale, a stand, and a
laser flashlight with a magnetic base. There is no need
to darken the room when using this device. Note that this
device was developed by Professor Shukur Alizadeh),
convex and convex lenses.

Work progress: Work progress is presented on the
electronic board.

1. Place the convex lens vertically in the center of the
laser beam disc by means of magnets.

2. First, by pressing the button of the laser flashlight,
shine the beam in the center of the convex lens (picture
6 (a).

3. Then press the button of the two laser flashlights
at the same time and shoot parallel rays from the edges of
the lens to its main optical axis (Image 6 (b).

4. In both cases, observe the path of the rays after
refraction through the lens.

Image 6. Parth of a ray through a laser curved disc after passing of ray through a convex
lens

5. Replace the converging lens with the diffusing
lens and repeat the experiment.

6. After the rays are refracted from the center of
the lens, measure the distance to the point where they
intersect with a display meter. Discuss the result and
write in the notebook.

Immediately after the experiment, the study
"Determine the focal point of the lens" is conducted. At
this time, the teacher shows and explains the experience
on the interactive board.

Tacriibs “ Ray Optic Simulation” veb programinda
aparilir. Program 2D hondosi optik sohnolor yaratmaq
vo simulyasiya etmok ii¢iin pulsuz , agiq monbali veb
programdir (Murghuzov, Abdurazagov, Aliyev, &
Aliyeva, 2020). Bu proqramda is1q hadisolorini numayis
vo tadqiq etmok ¢ox olveriglidir. Eyni zamanda program
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dilinin doyisilmosi i¢lin Google Browser allows
translation to any language. To use the web application,
please post a link to the filipchat app on the Promethan
board in advance. To place a website link on a page,
follow the sequence below (Fig. 7).

Activinspire - Studio
File Edit View | Insert | Tools Help | Atom1® &
ol @ {3 Questions.. crlQ
) Med.. Ctrl+ M
2
@ Link Y| Lgd File.. Crl+L
-
P From Scanner/Camera... Website...
Zm»  Launch ActiView Embedded HTML...
T e Ctrls T S
B sheeoes Ctrls Shift+S
IT  Equation
» )
/. Connectors Ctrl+ Shift C
@ Timestamp
W7 Insert Website X

Enter a website to link to, e.g. 'www.google.com’
https:ffphydemo.app/fray-optics/

Add link as

() Action Object () Existing object

() Text (®) Image Icon

oK Cancel

Image 7. Insert of hyperlink to website on “Actvinspire”
software

1. Remove the link speed of the web application
(CTRLA+C).

2. Follow “Insert + Link + Website” in Activlnspire
programme.

3. "Enter a website to link to, e.g. Add to 'www.
google.com' section and select "image icon". Tap the
“OK” button.

At this time, by tapping on the icon that appears in
the browser, the web program will be opened.

To work in the program, we activate the "Tools+
Desktop Annotate" tool from the menu. This form of
work allows you to work on the screen.

The workflow in the Ray Optic web application is as
follows:

1. From the File section, click on the Examples
section and select the suggested “Convex lens” (Image 8).

IEW Undo Redo

Resst Save Open Examples ~

CEW Ray Beam Pointsource  Mirrors Reflection and Refraction tor Text Move view

Internal Reflection

([T Raoys  Extendedrays  Alllmages S

Settings:  Ray Density : |-1.8003 -

Parabolic Mirror N zoom: -

Prisms

Lens Images

Convex Lens

Concave Lens

Fig. 8. Workflow for using lenses in the “Ray Optic Simulation” sofiware

2. Immediately after the selection, the path of light
rays falling on the lens will be visible on the stage (Fig. 9).
To determine the focal point and focal distance of
the lens, we use the "Tools+pen" or figures section of the
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activlnspire program. To use any shapes and lines, select
"Shapes + line" from the "Insert" panel. On the other
hand, if you want to use a ruler, you need to implement
the sequence "Tools+maths tools+ruler" in the program.

Optical axis

Focal point

p—

Fig. 9. Determination of focal length in a convex lens

In the opened simulation, the teacher shows that the
straight line passing through the center of the spherical
surfaces bounding the lens is the main optical axis of the
lens, and the center where the light rays falling on the lens
are refracted is called the optical center and is denoted by
the letter "O". (Fig.9).

- The plane perpendicular to the main optical axis
from the main focal point of the lens is called the focal
plane.

Image 10 (a). Determination of the focal length of a concave lens

- In a convex lens, the light rays falling parallel to
the main optical axis are refracted and the point where
they intersect is called the main focus of the lens and
is denoted by the letter F. The principal focal point of a
convex lens is real because at that point the rays refracted
in the lens intersect (Murghuzov, Abdurazagov, Aliyev, &
Aliyeva, 2020) (Fig. 9).

- In a convex lens, the point where light rays parallel
to the main optical axis intersect after refraction is called
the main focus of the diverging lens. The principal focal
point of a concave lens is imaginary, because at that
point the extensions of the refracted rays intersect in the
lens, not the rays themselves (Murghuzov, Abdurazagov,
Aliyev, & Aliyeva, 2020). (Fig. 10(a).

The distance from the optical center to the focal
point is called the focal length. If we shoot the light rays
from both sides of the lens, we will see that the value
of the focal length is the same. We measure the price by
bringing up the ruler tool in the mathematical tools of the
"Activlnspire" program.
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[;11ag5’ 10 (b). Determination of the focal length of a concave lens

On the other hand, by changing the radius of curvature
of the spherical surface of the lens, the teacher entrusts the
determination of the focal distance to the students after
the refraction of the light rays falling on it. Any student is
invited to the board and by changing the shape of the lens,
the change in the focal distance after the rays are refracted
through the lens is observed by the students.

Exchange of information: Students summarize their
results and exchange ideas with each other. The obtained
results are recorded in one place.

Discussion of information: At this stage, a discussion
is held on the experiments carried out. The teacher
asks questions based on the results obtained from the
experiments. Each student's opinion is summarized and
a conclusion is drawn.

Conclusions.

The obtained result is presented to the students on the
electronic board and the students get new information.

As a result of the experiment, it was obtained:

1. Lenses have the property of concentrating or
scattering the light rays falling on them at a point after
refraction. It is for this reason that people use it to see
near and far.

2. Convex lenses collect parallel light rays falling on
them at a single point after refraction. Such lenses are
called converging lenses. Lenses that scatter light rays
after refraction from the lens are convex lenses. Such
lenses are called diffusing lenses.

3. Light rays do not undergo refraction when they
pass through the optical center (Murghuzov, 2020, p.146)

4. Experience shows that the focal length of the
lens depends on the radius of curvature of the spherical
surfaces.

Focal length is the main characteristic of a lens,
which determines the degree of refraction of rays as they
pass through the lens. A lens with a smaller focal length
refracts the rays more (Murghuzov, 2013, p.138)

5. Each lens has two main focal points. In a
homogeneous medium, these points are equally spaced
on both sides of the lens.

The lens whose thickness is very small compared to
the radii R1 and R2 of the spherical surfaces is called

a thin lens. The principle scheme of the elements of the
collecting and scattering lenses is as follows.

There is another quantity that characterizes the
degrees of refraction of lenses. That quantity is the optical
power of the lens (Murghuzov M. 2013, p.138).

The inverse value of the main focal length is called
the optical power of the lens. The unit dioptre (1 dptr) is
adopted in Bs.

oot

Creative application. At this stage, students use the
textbook "What did you learn?" ™ in the section "Write
the appropriate word in keywords instead of dots" task.
(2a Murghuzov M., p. 148). The task is accomplished as
a result of teamwork. The task uses the "Action Browser"
function of the "Activinspire" program. Hiding the correct
answer with the help of this function and revealing it
with one touch will eventually attract the attention of the
students.

Recommendation: I recommend to use this form of
work in the e-textbook as well.

The mechanism of the work as follows: The model is
pre-made and stored in the "My Resources" section of the
program (the sequence is shown in red frames (Fig. 12).

"Shape" and "Text"
tools are used in the
Tools toolbar to create
the model.

1. A model of the
lens is built in Filipchat.

2. The eclements 5 [y Resources
of the lens are marked
with numbers and the B e
names of the elements s B rost
are written in front of the —
numbers ( insert+text).

3. Digital square is selected and follows such as:
“Action Browser +Current Selection + Hidden” (Fig.13).

4. it is clicked to the “Action Properties ™ section.

5. After tapping the two-dot frame in front of the
Target section, the Select Object page opens

Activinspire - Studio

File Edit View Insert Tools Help A

Bl spireiow pecypes || 1

OBAl

Image 12

Image 11. Schematic diagram of bent and curved lenses
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6. On the page that opens, select the name of the 8. Repeat the sequence for all numbers.
object and activate the "Ok" button. As a result, by touching each number, the name
7. Activate the function by tapping on the text “Apply  of the elements of the lens will appear on the screen

Changes”. (Image.14, 15).

Replace the numbers with the appropriate
word among the keywords.

Replace the numbers with the appropriate " i S—
word among the keywords. 3 ) Focal point Bl Keywords: converging lens, dispersing
Keywords: converging lens, dispersing lens, main optical axis, main focal point,
lens, main oprical axis, main focal point, 4 Jfocal area, optical conter, radius of
focal area, optical center, radius of 2 ) :

curvature. e

3
Optical axis

7 Radius of curvature

/

Main focus point

1
Accumulative lens Optical center

Figure. 14
Figure. 15
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