«FpiIbIMH  TYHHETAHBIM KypaMbIHIA  OapibIFbIHA MIHJAETTI OONBIN TaOBUTATHIH aKUKAT Oap
(AMIUpPHKAIBIK aKUKATIEH Oipre KeneTiH — CyOBeKTHBTI Ke3Kapac IMEH yaKbITKa TOyesal OOJIMalThIH
xepae)». (B.M.Bepnaackuii.)

Hunaktukana OuTiIMHIH OSpIKTUIITIHIH KeJIecl MapTTaphbl KaJbIITaCKaH:

v OUTIMIII caHAJBI TYpJIE MEHIepY MaKCaThIMEH OeliceH Il KaObuinay;
v OLTIM alTyIBIH FBIIBIMH TYPI;
v O1TiM ayaa OKy MaTepUalIbiH €CTe CaKTay YIIiH IIapTTap Kypy;

OKpbITY OapBICBIHIAFBI €CTE CaKTay MEXaHHW3MIHIH HET131H KapacThIpalbIK.

Ecre cakray aereHiMi3 HOTHXKECIHIE €pTEpEK albIHFaH OLTIMMEH OalIaHBICTHIPY KOJBI APKBLIBI
aHa OlTiMI1 OCKITETIH JKaIbIHBIH YPIiCi.

Ecte cakray opkamiaH TaHIaMaibl OOJIATBIH: WHAMBHJTIH CE3y OpraHaapblHa ©3 BIKIAJIbIH
TUTI3ETIHHIH OapJIbIFBI ecTe cakTanMaiapl. O Here OalIaHBICTHI €KeH?

Ecte cakray cyOBeKT meH OOBEKT KBI3METIHIH 3aHJbI jKeMici OoibIl TaObuTanbl. SIFHH, amam
HEMEH KBI3MET aTKapca CoJl FaHa ecTe cakraianbl. Ochulaiiiiia OKy MaTepUANbIH €CTe CaKTay COTTLIIr
TYJIFa KbI3METIHIH 9/1iCTEpiMEH, MaKCaTTapbIMEH, ceOenTepiMEH aHBIKT A Ibl.

OKyIiarbl MaTepUaNIJIbl €CTE CAKTAYbIH HET13r1 IapTTapbIiH aTall oTeHiH:

> OKYy MaTepuaibl KbI3MET Ma3MYHBIHBIH HETi3I1 MaKcaThblHA €HETIH JKaFjaija FaHa KaKChl
MeHrepiieni. Mepicanbl, erep OKYIIbl KbI3SMETIHIH MakKcaThl OOJBIIT TPUTOHOMETPUSIIBIK (UTYpaHBIH
KYPBUIBIMBIH aHBIKTay 0OJica, OHJIa OHBI €CTE€ CaKTay coJ (UTrypallapAblH KYPBUIBIMBI MYFaTiMre
OailTaHpICTHI OOJIFAHHAH T'Op1 XKaKChl 00JIaIbl.

> Oxy MaTtepuaibl COJ MaTepHUaIMEH KYMBIC jkKacay OapbhIChIHIa O KaOineTiHiH OeiceHmi
KYMBICBIH/IA aKChl MeHrepiieni. COHABIKTaH XKCHIJI MaTepUaliJaH Tepi KMbIH MaTepHall JKaKChl €CTe
Kananel. Ce0ebi, KUbIH MOTIHHIH AJIEMEHTTEPI aHAFYPIIBIM MA3MYH/TbI OOJIBITT KEIe/i.

Ocpuraiilia MaTeMaTHKa TOHI OOMBIHIIA YJITepMEyJi alJblH ajly HaKThl MaTepHaAbl MEHIepy
epeKIIeTiKTepiHe OaiylaHbICThI. MaTteMaTnka OOHBIHINA OKY OaraapiiaMachIHBIH HAKTHI CYPaKTapBIHBIH
OMIICTEMEITIK KOJIMEH JYPbIC YHBIMIACTBIPBUIBIIT MEHIEPLTYi, Op OKYIIBIHBI )KYMBICKA O€JICeH/I KaThICyFa
TapTy, OKyIIbUIApFa KeOipeK KeHUT Oedy  omapibplH MareMaTHKa OOWBIHIIA OKY OaFmapiiaMachiH
TEepeHIpeK MEHrepyre o3 CemTiriH Turizeni. bipak kanmail xarjaiina OOJCHIH OKYIIbUIAPFa KATHICTHI
MaTeMaTHKa calarblHIa JKarbIMAa atMocdepa Kypy Kaxer. COHBIMEH Karap, YUBIMIACTHIPBUIFAH
KYMBICTap MaTeMaTHKaHbl MEHIepyre IereH >KaKChl KaThIHACTBI, ©31HIIKTIIIKTI JaMBITYFa BIKIATBIH
THUTI3Y KepeK.
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Abstract

This paper describes usage of computer program Scratch in learning process. It consists of 3 parts. In
first part there is general information about Scratch, then in second part there are lessons of how to use.
The last part shows conclusion of using it.

Keywords: Scratch, MIT, learning process.

Introduction

Scratch is a object-oriented programming language learning environment what enables it’s users to
get results without having to learn syntactically correct writing first. Itis a graphical programming
environment that makes it easier for kids (ages 8 and up) to create their own interactive stories, games,
animations, and simulations, and share their creations with one another online.

Scratch was created by the Massachusetts Institute of Technology Media Laboratory. Individuals
who use Scratch at a young age develop a solid foundation of knowledge that helps prepare them for
higher level programming languages later in the future[1]. Scratch allows creating a strong interest of
children to programming; it meets all the requirements of modern object-oriented programming.

One of the main advantages of this system is the availability of versions for different operating
systems: Windows, Linux and Mac OS.

1. General information about Scratch

Scratch has tactile and visual graphical user interface which allows children to explore by dragging-
and-dropping blocks of conditions and consequences onto selected agents and backgrounds how
interactive animations, presentations, stories, and simple games can be playfully and programmatically
created. To include children who are not able to write syntactically correct structures — nor read them, yet
— visually grouped blocks can be tested by clicking on them and they can be easily replaced with
different ones in order to remix, modify, and create new versions of projects. You can see the interface of
Scratch in figure 1 given below.

The user interface of the Scratch environment includes several panes: on the left is the blocks
palette, in the middle the current sprite info and scripts area, and on the right the stage (backgrounds) and
sprites list.

The blocks palette has code fragments (called "blocks") that can be dragged onto the scripts area to
make programs. To keep the palette from being too big, it is organized into eight groups of blocks:
motion, looks, sound, pen, control, sensing, operators, and variables. Different kinds of blocks have

different colors and shapes.
'@ Scratch 1.4 of 30-Jun-09 e —— e — e

glide Y secs to x: @ v: [

change x by
set x to @)

change y by

set y to (@

Figure 3 The Scratch Interface

Sprites are the main characters of visual part of program. There can be many sprites as user wants.
The stage is a background what can be easily changed by choosing other pictures from file or Scratch
library of backgrounds. And the program code in Scratch is called scripts.
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The middle of the window is where the program is assembling by simply dragging and dropping
each building block user wishes to use. Scratch will even help assemble them in the middle so they fit
together to create the action desired. Most of the hundreds of tools or building blocks are intuitive, so
kids can learn them by trying them out. [2]

What do students learn as they create interactive stories, animations, games, music, and art with
Scratch?

By programming on Scratch kids can develop their following skills:

1. Information and Media Literacy Skills. By working on Scratch projects, students learn to select,
create, and manage multiple forms of media, including text, images, animation, and audio recordings. As
students gain experience creating with media, they become more perceptive and critical in analyzing the
media they see in the world around them.

2. Communication Skills. Effective communication in today’s world requires more than the ability
to read and write text. Scratch engages young people in choosing, manipulating, and integrating a variety
of media in order to express them creatively and persuasively.

3. Critical Thinking and Systems Thinking. As they learn to program in Scratch, young people
become engaged in critical reasoning and systems thinking. In order to build projects, students need to
coordinate the timing and interactions between multiple “sprites” (programmable moving objects). The
ability to program interactive input provides students direct experience with sensing, feedback, and other
fundamental systems concepts.

4. Problem Identification, Formulation & Solution. Scratch supports problem finding and solving in
a meaningful design context. Creating a Scratch project requires thinking of an idea, then figuring out
how to break the problem into steps and implement those using Scratch programming blocks. Scratch is
designed to be “tenderable”: students can dynamically change pieces of code and immediately see the
results (e.g., doubling a number to see how it changes a graphic effect). Throughout the design process,
students engage in experimenting and iterative problem-solving.

5. Creativity and Intellectual Curiosity

Scratch encourages creative thinking, an increasingly important skill in today’s rapidly changing
world. Scratch involves young people in seeking innovative solutions to unexpected problems—not just
learning how to solve a predefined problem, but being prepared to come up with new solutions as new
challenges arise.

6. Interpersonal and Collaborative Skills. Because Scratch programs are built of graphical blocks,
the programming code is more readable and shareable than other programming languages. The visual
objects and modular code supports collaboration, enabling students to work together on projects and
exchange objects and code.

7. Self-Direction. Taking an idea and figuring out how to program it in Scratch requires persistence
and practice. When young people work on project ideas they find personally meaningful, their ideas
provide internal motivation for overcoming challenges and frustrations encountered in the design and
problem-solving process.

8. Accountability and Adaptability. When students create Scratch projects, they have an audience in
mind, and need to think about how other people will react and respond to their projects. Since Scratch
projects are easy to change and revise, students can modify their projects based on feedback from others.

9. Social Responsibility. Because Scratch programs are shareable, students can use Scratch to
provoke discussion of important issues with other members of their immediate learning environment, as
well as with the wider international Scratch community [3]

The next one is the tutorial what explains how to start working on Scratch.

2. Using Scratch in course

2.1 Getting Started with Scratch

This is the Scratch window:



urn Gr degrees
urn & degrees

set x to )

change y by

Figure 4 Main page
Here we can create our own stories, games, animations.
As you see the Scratch interface consists of three parts: Part 1: blocks palette, Part 2: sprite info and

scripts area, Part 3: stage and sprites list.

Figure 5 Scratch 3 parts
Now we can see only one character on the stage:

Figure 6 Character

But we can also change this character to an another one.

So let’s start doing our first program.

When we first open the Scratch environment we can see only Motion blocks on the blocks palette.
But in Scratch there are 8 blocks: Motion, looks, sound, pen, control, sensing, operators, and variables:

Motion Control

Looks Sensing

Sound Operators

Pen Yariables

i:igure 7 Motion block



move steps

So let’s choose the script move 10 steps
is doing by dragging and dropping block to the scripts area:

dosiororl @ | D File Edit Share Help

from the Motion blocks. Choosing scripts

Motion

@ Spritel

Looks -

Sound

Pen

move steps
=P move i) steps
turn & degrees

turn t) degrees

Figure 8 Script area
Now each clicking on this script will let our character move 10 steps forward. But, of course, we can
change the number of steps. So even this one script we can call program.

In Scratch programs must run by clicking the green flag - But now it’s impossible, because our
program is not complete. To complete our program it needs one more script. It’s a

e - -
from Control blocks. This script allows the program character to understand what
commands to do when the green flag clicked.

when clicked to nmove steps

So let’s join , also by dragging and dropping:

when clicked-

move steps

Figure 9 Example of drop
Now our program will start by clicking green flag.
Let’s develop our program. Now our program let’s the character to move 10 steps and stop. To move

forever

the character permanently choose the script forever
below:

—2i and join it to the program code as shown

when clicked

forever

move steps
. =

Figure 10 Example of loop
As a result we see that the character starts to move by clicking green flag and it must stop only by

clicking red button - But we see that the character stops at the end of the staie not waiting clicking
if on edge, bounce
the red button. It means we must complete our program. Join the script from the

Motion blocks:




e

ﬂuhen clicked

forever
nowe steps

if on edge, bounce
- =

Figure 11 Example of program
What is the result? The cat moves on the stage and when it gets the end of the stage turns back and

moves again. But here is a problem: when cat goes back it moves head over heels:

Figure 12 The output of program
Of course we can solve this problem. Go to the sprite info, it’s located in the middle at the top of the

window:

CnpaiTl

Figure 13 Sprite view

Here we can see 3 buttons:

- can rotate

- only face left-right

- don’t rotate.

Now we see that the button can rotate E is choosen. So why cat moves head over heels. We

must choose only face left-right to let the cat to move correctly:

é-ﬁ

T

Figure 14 Output
Now cat moves on the stage permanently. So this is our little, but perfect first program on Scratch.

What did we learn?
So we can write programs in Scratch environment. To write programs we use special blocks called

scripts. The result of our program we can see by how characters responds on the stage.
This is our first program on Scratch:



move steps

if on edge, bounce

Figure 15 General program

The meaning of this program is when we click the green flag cat moves on the stage, when it gets to
the end of the stage it goes back and so on. This proccess will continue untill we click the red button.

There is a one cycle on this program. We use cycle when we need repeating of some actions. In our
program the cycle is the script forever, because it lets the 2 scripts including it to repeat permanently.

Task 1. Write this program and explain how it works:

move steps

if on edge, bounce

Figure 16 Taskl view

Make the following changes to the program given in Task 1: may the cat after each 20 steps wait 1
second.

3. Conclusion

Of course, most students will not grow up to become professional programmers, just as most will not
become professional writers. But learning to program offers benefits for everyone: it enables students to
express themselves more fully and creatively, helps them develop as logical thinkers, and helps them
understand the workings of the new technologies that they encounter everywhere in their everyday lives.

[1] (http://en.wikipedia.org/wiki/Scratch_(programming_language))
[2] (http://cmc-math.org).
[3] (http://learnscratch.org/resources/why-learn-scratch).
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CranmapTThl eMec ecenTepAiH TYPiHiH KOMTITriH €CKepe OTHIPHIN, OeNTili CalnachlHbIH, COHBIH 1IIIH]IE
CTaHIApPTTBl €MeC TEHAEYJIep MEH TEeHCI3MIK YFBIMIAAPBIHBIH aHBIKTAMACBIH IKYHENleN, OKBITY
o/liCTEMECiHE TOKTAJbIN, €CeNTep LIbIFapy YPHICIHIE €H THIMAl 9IC-TOCUIAepAl aHBIKTAl, MEKTell
KYpPCBIH/Ia OKYy OarmapiamachiHa (DaKyJIbTaTUB HETI31HJAE €HTI3€ OTBIPBIN, IKCIIEPUMEHT jKacarl, KaKChl
HOTIDKeJIepre KoJl keTkizy.Ochl MakcaTKa >KeTy YIIiH CTaHJIapTThl €eMec ecenTepi TypJiepiHe Kapaii
KJIacCU(PUKAIMIIAI, OJIAPBIH SPKANCHICHIHBIH IIBIFAPY JKOJIBIH KOHE 9/TICTEPiH Ta0y MIHACTI KOWBUIJIBI.

Kiar ce3aep: maTemaTuka, cTaHaapT ecenrtep, rpauka.
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