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Abstract

The main problem: The article discusses the author's methodology based on the application of
the project method in teaching students of the specialty 1304000 «Computer Engineering and
Software» object-oriented programming. The author cites the most important aspects that need to be
based on building a methodology for teaching object-oriented programming. At the same time,
teachers need to focus on the process of activating the cognitive independence of students. On the
basis of the methodology proposed by the author for teaching students the basics of object-oriented
programming using the project method, a teacher's activity strategy has been developed aimed at
forming students' cognitive independence.

Objective: description of methodological recommendations that activate the cognitive
independence of students in the study of object-oriented programming through the use of the project
method.

Methods: The article analyzes the State mandatory standard of technical and vocational
education of the Republic of Kazakhstan, a standard curriculum and a working curriculum on the
discipline "Fundamentals of object-oriented programming". Based on the results of the analysis, a
teaching methodology was developed aimed at the formation of cognitive independence through the
use of the project method in the educational process.

Results and their significance: The practical result of the analysis carried out by the author
was the methodology of teaching object-oriented programming to college students. The main
condition for the application of this technique is the use of the project method, the observance of
which is necessary for the development of cognitive independence of students. The results of the study
have practical significance, which consists in creating conditions for the development of creative
abilities, activation of students’ cognitive independence. The methodology proposed by the author of
the article will contribute to improving the effectiveness of studying the discipline.

Keywords:project method, object-oriented programming, Delphi, teaching methodology,
cognitive independence.

Introduction

In the field of professional software development, object-oriented programming (OOP)
currently occupies a leading place. In this regard, the inclusion of the basics of this programming
paradigm in the curriculum of college students is a prerequisite for the training of future specialists in
this field.

The main and important role is played by the choice of a programming system. Having studied
the pedagogical literature on this issue, the author came to the conclusion that the Delphi programming
system is the most suitable for the initial level of studying OOP.

The chosen topic can be considered relevant at the moment. The purpose of this article is to
describe the author's methodology of teaching OOP students using the project method (MP) and the
organization based on the application of this methodology of the educational process aimed at
activating the cognitive independence (CI) of students.

Materials and methods

The author of this article presents an attempt to develop a methodology for teaching OOP
using MP based on the considered State Mandatory Standard of Technical and Vocational Education
of the Republic of Kazakhstan (CSMSTaVE), a standard curriculum and a working curriculum on the
discipline «Fundamentals of object-oriented programming» for students of the specialty 1304000
«Computer engineering and Software» [1, 2].
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The problem lies in the insufficient degree of development of methods of studying in colleges
of any kind of object-oriented programming paradigm. Due to the fact that this process is essential at
the initial stage, at the moment there is not a single educational manual on OOP that meets the
requirements of the methodology [3].

Obiject-oriented technologies have become the prevailing paradigm and culture of modern
information technologies.

The objectives of teaching OOP at college are the students’ development of new programming
principles based on an object-oriented approach, the students’ acquisition of theoretical and practical
knowledge and skills and the development of students’ CI. This approach to teaching programming
sets the task of developing a methodology for teaching OOP, which should include the technology of
studying basic algorithmic constructions using PM, which will contribute to the development of CI
among students [4].

Results

Basing on the content of the course discussed above, the CSMSTaVE and the Working
curriculum on the discipline «Fundamentals of object-oriented programming», the author of this
article suggests a methodology for teaching OOP using PM, which activates CI students.

The discipline «Fundamentals of object-oriented programming» is a continuation of the course
«Fundamentals of algorithmization and programmingy, in which OOP issues are not discussed, and is
designed for 1 academic semester.

The methodology proposed by the author of this article for teaching OOP using PM consists of
the following topics:

«Working with projects» topic. In this topic:

— the process of developing a project scenario and observing the necessary sequence of actions
is studied;

— the types of files that make up the project of applications developed in the Delphi
environment are considered, as well as files describing forms and program modules

— the main project file is studied in detail. The process of saving project files is studied;

— students learn to develop the simplest applications.

«Working with components» topic. This topic:

— is devoted to working with components and basic functionality when using them in the
process of application development: placing on a form, highlighting, deleting and copying;

— considers principle of using the built-in help;

— studies shapes, their properties (visibility, setting titles and icons), setting sizes and
positions, automatic placement, setting colors;

— has the practical part aimed at application development.

«Linear algorithms» topic:

— the implementation of a linear algorithm is being studied by using the capabilities of Delphi;

— application development: «Arithmetic», «Product of numbersy, etc.

«Branching algorithms» topic:

— is devoted to the implementation of the branching if ... else construction in the Delphi
environment;

— application development: «Testing», «Dialogue», etc. Theme «Cyclesy;

— implementation of cycles with Delphi capabilities;

— application development. Topic «Arrays»;

—working with StringGrid, Button, ListBox components;

— sorting, searching for the maximum, minimum and specified elements.

«Working with text» topic:

— the implementation of algorithms using strings is considered.

«Working with files» topic:

— studying working with files, saving, opening, editing;

— using SaveDialog, OpenDialog components;

— application development.

«Records» topic:

— is dedicated to working with records in Delphi;

— application development.

«Multimediay topic:

— The Animate component is studied in detail. And the features of working with it;
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— MediaPlayer component. And the features of working with it;

— Application development is aimed at the practical application of components in the field of
video viewing and animation.

«Graphicsy topic:

— in this topic, we study the ways of using the Image and Shape components, which serve as a
means for displaying graphic information;

— the Canvas properties for the Image Editor (image display) and Shape (geometric shape
display) components are considered,;

— practical tasks are focused on the formation of images programmatically.

«Modeling» topic:

— modeling of physical and mathematical processes;

— using the Timer component.

«Gamesy topic:

— development of various games taking into account the capabilities of Delphi.

«Modules and functions» topic:

— modules;

— creation, connection;

— application development;

— functions;

— implementation of subroutines and procedures in Delphi.

Let's take a closer look at several projects using the methodology proposed by the author of
this study.

The Dictionary project (Topic «Working with files»)

Problem statement: It is necessary to develop a program in the Delphi environment, the
purpose of which will be to compile a dictionary of new terms and help the user with this. The
program should provide for the possibility of making changes to the dictionary, additions and
reductions in the number of terms. It should also be taken into account that when choosing a term on
the control panel, the user should familiarize himself with the ordinal number of the word in the list
and with the total number of words in the dictionary.

Explanation of the problem: In the process of developing this project, it is necessary to provide
for the following functionality:

drop-down list for storing terms;

tags for locking buttons;

buttons for working with a list of terms.

Project execution technology: Project components are placed on the form in accordance with
Figure 1. The components that will be needed to solve the task and their purpose are shown in Table 1.
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Figure 1 — Dictionary Project form
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The properties for the project components must be set according to Table 1 below.

Table 1 — Components and their properties

Component Property Meaning
Forml Caption dictionary
Height 270
Width 345
Font normal, 10
Labell, Label2 Caption delete name
Buttonl Caption Add
Button2 Caption Remove
Button3 Caption Edit
Button4 Caption Save
CheckBox1 Caption Read only
ComboBox1 Text Delete Text
Items Computer science
Programming
Delphi
Project
Colour
Student
University
Institute

In the OnClick event handler of the Buttonl component (procedure TForm1.Button1Click),
the following code must be typed into operator brackets (begin end):

ComboBox1.1tems.Add (ComboBox1.Text);

if ComboBox1.ltemindex = -1

then

ComboBox1.Text :=";

ComboBox1.Items.SaveToFile (‘ciioBaps.txt ');

In the OnClick event handler of the Button2 component (procedure TForml.Button2Click),
the following code is inserted into operator brackets:

ifMessageDIg('Do you really want to delete the record?,

mtWarning, [mbYes, mbNo], 0) = mrYes

then

ComboBox1.1tems.Delete(ComboBox1.ltemIndex);

ComboBox1.Items.SaveToFile (‘ciioBapb.txt ');

In the OnClick event handler of the Button4 component (procedure TForml.Button4Click),
type the following code in operator brackets:

ComboBox1.Items.SaveToFile (‘cioBapsb.txt ');

The list of words will be loaded from the file cioaps.txt . To do this, when activating the
project (procedure TForml1.FormCreate(Sender: TObject);)let's write the following code:

ComboBox1.Items.LoadFromFile (‘ciioBaps.txt ');

In the section describing global variables (Implementation), it is necessary to describe the
variable num.

num:integer;

In the OnClick event handler of the Button3 component (procedure TForm1.Button3Click),
the following code must be typed into operator brackets:

ComboBox1.ltems.Delete (num);

ComboBox1.ltems.Add (ComboBox1.Text);

if ComboBox1.ltemlIndex = -1 then ComboBox1.Text:=";

ComboBox1.Items.SaveToFile (‘cioBapsb.txt ');
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In the OnClick event handler of the ComboBoxl component (procedure
TForm1.ComboBox1), the code must be written in operator brackets:

if:= ComboBox1.Itemindex;

label2.Caption:=inttostr(ComboBox1.ltemIndex+1);

Further in the program, in order for the list items not to be edited or deleted when the "Read
Only" switch is selected and the "Add", "Delete", "Edit and Save" buttons to be inactive, it is
necessary to enter the OnClick event handler of the CheckBox1l component (procedure
TForm1.CheckBox1Click) write the following code:

if CheckBox1.Checked = False then ComboBox1.Style:= csDropDown else
ComboBox1.Style:= csDropDownL.ist;

if CheckBox1.Checked = false then Buttonl.Enabled := true

else Buttonl.Enabled := false;

if CheckBox1.Checked = false then Button2.Enabled := true

else Button2.Enabled := false;

if CheckBox1.Checked = false then Button3.Enabled := true

else Button3.Enabled := false;

if CheckBox1.Checked = false then Button4.Enabled := true

else Button4.Enabled := false; end;

procedure TForm1.ComboBox1Change(Sender: TObject);

begin

Labell.Caption:=inttostr(ComboBox1.ltems.Count); end;

procedure TForml.FormCloseQuery(Sender: TObject; varCanClose: Boolean);

begin

ComboBox]1.Items.SaveToFile (‘coBaps.txt');

Additional tasks for the project.

1) Programmatically implement the ability to add terms when pressing the <Enter> key.

Task hint: Enter the code into the onKeyPress event handler of the ComboBox1 component: if
Key = #13 then.

2) Implement the output of the total number of words in the list and the number of the selected
word using labels.

Task hint: You need a code that assigns the value ComboBoxl to the panel
header.ltems.Count, enter the Change event handler for the ComboBox1 component. In the OnClick
event handler of the ComboBox1 component, you need to insert a code that assigns the value
ComboBox1 to the header of another panel.ltemindex+1. It should be remembered that the numbering
starts from zero, the second element will get the value -1, etc.

3) Provide for the possibility of saving changes to the dictionary when the project is closed.

Task hint: Add code to the CloseQuerry event handler of the Form1 component that saves the
list in a file ‘glostext.txt ’.

4) Sort the list of terms.

Task hint: It is necessary to set the value "True" in the Sorted property for the ComboBox1
component.

Discussion

The peculiarity of this technique is the construction of the educational process based on the
use of MP, consisting of the main stages:

— problem statement, which consists in the exact formulation of the problem to be solved and
writing the application script;

— explanation of the task;

— project development plan;

— individual tasks.

When using this methodology, built on the basis of the use of PM, for a better understanding
of the principle of programming in Delphi, students are given a detailed review of the development of
the simplest programs and on their basis similar tasks are given, which, starting from the simplest,
gradually move to more complex ones, which contributes to more effective development of CI. Thus,
at the end of the course, students should develop their own project or one of the proposed ones in this
course as a generalization and systematization of the acquired knowledge, skills and abilities formed
by the CI.
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Conclusion

On the basis of the described methodology, the author published a training manual «Workshop
on object-oriented programming in the Delphi environment». The methodology of teaching OOP with
the use of PM proposed by the author of this article meets all the goals and objectives included in the
CSMSTaVE, and also makes it possible to increase the effectiveness of teaching the course
"Fundamentals of object-oriented programming".

The use of PM in teaching PLO allows you to build an educational process on the educational
dialogue between a student and a teacher, take into account individual abilities, develop creative
abilities, and activate students' Cl.
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E.B. IIpoxomnen
WNunoBanusieik Eypasust YauBepcurerti, Kazakcran

O0BbexTire 6arpITTAIFAH OaFgapaaMaayabl OKbITYIa K002
diciH KoIaHyIbIH dicTeMelik Heri3aepi

AHJaTna

Hezizei macene: Maxanana 1304000 «EcenTey TexHHKACHI KoHE OaraapiiaMaliblK KaMTaMachl3
€Ty» MaMaHJBIFBIHBIH CTyJIEeHTTepiH OOBeKTire OarpITTaiFaH OarjapiamanayFa YHpeTy Ke3iHze
JKOOABIK OICTI KONJaHyFa HETI3NeNreH aBTOPINBIK OiCTeMe KapacThIpbUIagbl. ABTOp OOBEKTIre
OarpITTanFaH OarjapiaManaynbl OKBITY OAicTEMeciH Kypy Ke3iHJe Heri3aenyi KepeK MaHbBI3bI
acnekTtinepai kentipemi. bynm karmaiima MyramiMaep CTYACHTTEPIIH TaHBIMIBIK TOYEJCI3IITiH
Oercenpipy TmpoleciHe Hazap ayaapybl Kepek. Makamaga coHbIMEH Karap, Oyl omicTeMeHi
kKonnanyaeiH coTTutiri TaxKBMXXMC-na acanFaH CTyACHTTEp/Ii OKBITY MaKCcaTTapblHA KOJI KETKI3y
JIopexeciHe, COHal-aK Ka3ipri OuliM Oepy TanantapblHa COMKEC d31pJICHIeH OOBEKTire OarbITTalIFaH
Oarmapiamanay OOWBIHIIA SICTEMENIK HYCKAYJBIKKA OailllaHBICTBI €KEHIri aTam eTiIreH. ABTOp
YCBIHFaH CTYJCHTTEP/l *KOOAIBIK OMIiCTI KOJJJaHa OTBIPHIN, OOBEKTIre OarbITTalIFaH OaFqapiamalay
HETi37IepiHe  OKBITY  OJICTEMECIHIH  HETI3iHIAE  CTYINSHTTEPAIH  TaHBIMABIK  TOYEJCI3JiriH
KaJIBINTACTHIPYFa OAFbITTAIFAH OKBITYIII KBI3METIHIH CTPATETUSCHI JKACATIJIBL.

Maxcamepi: o0beKkTire OarpITTaNFaH OaFmapiaManayAbl OKBITYIPOIECIHAE KoOalap omiCiH
JKOHE OJIapbl OKY MPOIIECIHC MPAKTUKAIBIK KOJIJITAHY CTPATETUACHIH KOJIJIAaHY apKbLIbI CTYJACHTTEPIIH
TaHBIM/IBIK TOYEJICI3/IITIH XKaHIaHABIPYyFa OaFbITTAIFaH 9J[ICTEMEIIIK YCHIHBICTAPIbIH CHITATTaMAaCHI.

Aoicmepi: Makanama 1304000 «Ecentey TeXxHHKACHI KoHE OarapiaMalblK KaMTaMachI3eTy»
MaMaHIBIFBIHBIH CTyAeHTTepl yiriH Kasakctan PecryOnuKachIHBIH TEXHUKAIBIK JKOHE KOCINTIK OiIiM
OepyliH MEMJICKETTIK JKalIlblFa MIHACTTI cTaHmapThiHa, «OOBeKkTire OarmapiaHfaH OarmapiiaManay
Heri3zepi» MMoHI OOWBIHINA YITUTIK OKY JOCHapbl MEH XYMBIC OKy OarmapiamMachlHa Talaay
Kyprizinmi. Tangay HoTmKeNepiOONBIHIIA0KY TPOIIECiHE K00a SIICiH KONAaHY apKBUIBI TAHBIMIIBIK
TOYEJCI3IKTI KAIBINTACThIpyFa OaFbITTAIFAH OKBITY 9JIICTEMECI KacaslIbl.

Homuoicenep orcone onapoviy manvl30blibigbl: ABTOp KYPTi3reH TangayblH MPaKTHKATBIK
HOTIDKECI KOIUIEIK CTyIEHTTepiH O0BEKTire OarpITTalFaH OarqapiaManayra OKbITY aicTeMeci OObL.
Byn omicteMeHi  KOJAAHYABIH  HETI3r  IMIAPTHI-KOOA  QMICIH  KOJIaHy, OHBIHCAKTaIybl
OLMIMaTyIbUIAPABIH ~ TaHBIMJABIK JEPOCCTITIH HEFYPJIBIM  KAPKBIHIABI JIAMBITY VIINIH KOJAMJIbI
JKaFalIap kacalapl. 3epTTey HOTHXKENEpl TCOPHSIIBIK MaHBI3IbIIBIFBIHAH 0acKa, IIbIFapMaIlbiIIbIK
KaOlleTTepiH JaMbITyFa Karjaid jkacayja, OpKIMHIH JKEKe epeKIIeNKTepiH ecKepe OTBIPHII,
OLMIMaTyIIBUIAPABIH TAHBIMIBIK TOYEJNICI3MITIH KaHIAHABIPYAa MPAKTHKAIBIK MaHbI3IABUIBIKKA HE.
Makana aBTOpBI YCBIHFaH SICTEMEIOH I OKY/IBIH THIMJIUTIITIH apTThIPyFa BIKITA eTe/Ii.

Tyuin ce3dep: Xoba omici, oObekrire OarpITTanFaH Oarmapiamanay, Delphi, oxpiTy
aaicTeMeci, TAHBIMJIBIK JIepOECTIK.

E.B. IIpoxonen
WNnnosaunonnsiit EBpasuiickuit yuusepcuret, Kazaxcran

MeToauyeckue 0CHOBbI IPUMEHEHHs MeTO/Ia IPOEKTOB NPH 00y4eHUHU
00bEeKTHO-OPMEHTHPOBAHHOMY NPOrPAaMMHMPOBAHUIO

Ocnosnas npobonema: B craThe paccMaTpUBaeTCsl aBTOPCKas METOAWKA, IIOCTPOEHHAs Ha
MPUMEHEHUH  METOJa TIPOEKTOB IpH  OOy4YeHWH CTyAeHTOB  crenuanbHocTH 1304000
«BprunciuTenpHas TEXHHMKa W [pOrpaMMHOe  olecrieueHue» 00BEeKTHO-OPUEHTUPOBAHHOMY
MPOrPaMMHUPOBAHUIO. ABTOpP MPUBOIWT Ba)KHEHIIE aCIEKThI, HA KOTOpPBIE HEOOXOIWMO ONMHPATHCA
NpY TIOCTPOCHUH METOAUKH 00y4YEeHHUSI 00bEKTHO-OPHEHTUPOBAaHHOMY pOrpaMMHUpoBanuio. [Ipu sTom
nejaroraM HY)XKHO aKIEHTHPOBaTh BHUMAaHHWE Ha TIPOIECCe AaKTHUBU3AIMM TTO3HABATENIbHOM
CaMOCTOSITETIFHOCTH CTYJIEHTOB. B cTaThe Takke OTMEYaercs, YTO BO MHOTOM YCIEX IMPHUMEHEHUs
JAHHOW METOJIMKH 3aBHCUT M OT CTEIIEHH JAOCTIXCHUH 1eseil 00yueHHs CTyJICHTOB, 3aKJIIOUYEHHBIX B
I'OCTullO, a Ttakxke OT pa3padOTAaHHOTO B COOTBETCTBUU C TPEOOBAaHUSIMH COBPEMEHHOIO
00pa30oBaHMUS METOIWYECKOTO PYKOBOJCTBA MO OOBEKTHO-OPMEHTHPOBAHHOMY IMPOTPaMMHUPOBAHUIO.
Ha ocHOBe mnpeanoXeHHOW aBTOPOM METOAMKH OOy4YeHHS CTYAEHTOB OCHOBaM OOBEKTHO-
OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHMS C UCIOJIB30BAHUEM METOJa IPOEKTOB, pa3paboTaHa
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cTpaTterust [IesTEeIbHOCTH NpenojaBarelsis, HampaBieHHas Ha (OPMHPOBaHMH Y O0y4aeMBIX
[103HaBaTEJIbHON CaMOCTOATEILHOCTH.

Llenv: onmcaHue METOAWYECKUX PEKOMEHAAIMi, HampaBleHHBIX Ha AaKTHBU3AIMIO
MO3HABaTENFHONH CaMOCTOATENFHOCTH CTYACHTOB TOCPEACTBOM HCIOJB30BAHUSI METOJA MPOEKTOB B
mporecce 00ydeHHsT OOBEKTHO-OPUEHTUPOBAHHOMY IPOTPAMMHPOBAHUIO U CTpaTeTHH  MX
MPAaKTUYECKOro NPUMEHEHHsI B y4eOHOM IpoLecce.

Memoowvi: B crtatbe OblT TIpoBeleH aHaiu3 [ OCyIapCTBEHHOTO OOIIE00s3aTeIbHOTO
CTaHIapTa TEXHHYECKOTO M TpodeccroHanbHOro obpa3oannsa Pecmybnmukn Kazaxcran, Tumooro
yueOHOoro maHa u PaOoueit y4eOHON mnporpammbl 1o aucruruinHe «OCHOBBI OOBEKTHO-
OPUEHTHPOBAHHOTO IIPOrPAMMUPOBAHUSD) JUIS CTYJICHTOB CIIELUATIbHOCTH 1304000
«BpruncnuTenbHas TEXHUKa M MporpaMMHOe obecriedeHue». [lo WToraM mpoBENEHHOTO aHAIW3a,
Obuta paspaboTaHa MeToAMKa OOy4YeHHs, HampaBlIeHHas Ha (QOPMHPOBAHWE IT03HABATEILHON
CaMOCTOSITEIBHOCTH C IOMOLIBIO MPUMEHEHHUS B YUeOHOM MPOIIecce METOa MPOESKTOB.

Pezynomamur u ux 3mauumocmsv: llpakTHYECKHM pe3yabTaTOM MPOBEJCHHOTO aBTOPOM
aHajuM3a CTaja METOAMKAa OO0y4eHHs CTYAEHTOB KOJUIEIKEH O00BEKTHO-OPHEHTUPOBAHHOMY
nporpaMMupoBaHui0. OCHOBHBIM ~ YCJIOBHEM IPUMEHEHMS JAaHHOH  METOAMKH  SIBJISETCS—
WCTIONB30BaHHE METO/a TPOEKTOB, COOJNIIOJCHWE KOTOPOTO CO3JaeT OJarompusTHBIE YCIOBHS IS
Oosiee MHTEHCHBHOI'O DPAa3BUTHS NO3HABATEJBHONW CaMOCTOSITEIBHOCTU OOydarommxcsi. Pe3ynbraThl
UCCIICIOBAHUS, IIOMHMO TEOPETHYECKOH 3HAUYMMOCTH, HMEIOT U MPAKTUYECKYH0 3HAYMMOCTb,
3aKITIOYAIONIYIOCS B CO3AaHUM YCIOBHH JJIsl Pa3BUTHS TBOPUYECKHX CIMOCOOHOCTEW, aKTUBH3ALUU
MO3HABATENIFHOH CaMOCTOSITENILHOCTH ~ OOyYarolIUMXCsl TOCPEACTBOM  y4eTa HHIUBHIYAIbHBIX
ocobeHHOCTEe Kaxmoro. IlpemmokeHHass aBTOPOM CTaThd METOAWKA OYIEeT CHocoOCTBOBAThH
MOBBILIECHUIO 3PPEKTUBHOCTH U3yUEHHS AUCLUIIIMHEI.

Kniouesvie cnosa: MeToj TPOEKTOB, OOBEKTHO-OPHEHTHPOBAHHOE MPOrPaMMHPOBAHHE,
Delphi, meToanka oOy4eHus1, O3HABaTENbHAS CAMOCTOSITETHHOCTb.
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