UDC 37.013.42

AN. Adekenova', L.V. Ustinova?, U. Adekenova’

L2Nazarbayev intellectual school of chemistry and biology in Karaganda, Kazakhstan;
*Nazarbayev intellectual school of physics and mathematics in Astana, Kazakhstan
(E-mail: adekenova@mail.ru)

The Development of research skills in project work for grade 11 students

In 11 classes, in-depth study of subjects «Informatics», «Global perspectives» is expected. Throughout the
course, the students carry out project work, therefore using different authors to develop research skills. The
article demonstrates the personal experience of authors in writing projects and applying new approaches to
teaching that contribute to the achievement of the goal. Authors cite fragments of the curriculum, a'guide to
writing a course work on the subject «Informatics», topics approving forms , an example of a lesson with
elements of pedagogical tools and methods. Analyzing the feedback from the NIS alumni, they conclude that
writing essays and course work develops students' high-level skills such as; critical thinking, -analysis and
assessment. Also, the obtained school experience helps in writing similar works in higher educational
institutions. Students acquire competitive skills, unorthodox thinking and active personalities. The study of
the subject «Global perspectives» makes the younger generation think about questions in different social
spheres. In addition, the authors note that some projects are used in everyday/life and give an example as
evidence.

Keywords: purposefulness and systemativeness, motivation, psychological comfort,. teacher's personality,
creative environment, research activity, high-level skills, new approaches to training, curriculum, guidance on
writing course work, evaluation criteria, form for the statement of the topic.

In modern society, there is a growing need for people who are unconventional, active, creative, capable
of solving the set goals and tasks unconventionally. Therefore, now the issue of creating conditions for im-
proving the quality of the educational process is widely discussed in education. In the arsenal of innovative
pedagogical tools and methods, a special place is occupied by educational research.

Research is one of the most important ways to solve this problem. Such activities, which place students
in the position of «researcher, take a leading place in modern systems of developmental education.

Educational research activity is a specially organized, cognitive creative activity of students character-
ized by purposefulness, activity, objectivity, motivation and consciousness, the result of which is the for-
mation of cognitive motives, research skills, subjectively new to students knowledge and modes of activity.

To develop students' research skills, the teacher needs the creation of such conditions that would meet
the stated goal:

1. Purposeful and systematic: Work to develop research skills should take place both in the classroom
and in after-hours activities.

2. Motivation: Students should see the meaning of their creative independent activity so that they can
realize their talents, abilities and capabilities.

3. Accounting for age characteristics: Research should be feasible, interesting, exciting and useful. All
stages of research work should be based on the level available to the junior student.

4. Psychological comfort. The teacher should give each child the opportunity to believe in himself, to
showcase their best qualities, to support, if something does not work, help and cheer.

5. Personality of the teacher: In order for research to be effective, a highly educated teacher needs to be
creative about his work, striving for a new, progressive one.

6. Creative environment: The teacher helps create a creative, working atmosphere.

Teaching students to research is designed to ensure the following:

—the possibility of mastering research methods and their use in studying topics of any subjects of the
school course;

— the possibility of developing interests in certain school disciplines and the process of cognition of the
surrounding world and reality as a whole;

— the possibility of applying the acquired knowledge and skills in the implementation of their own ideas
and interests.

Any research work consists of several stages.

* raising the problem (or highlighting the underlying issue),

* studying the theory associated with the chosen problem, the degree of its study;
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* the hypothesis of research,

* selection of techniques and practical mastery of them,

« collection of own material,

« its analysis and generalization,

* own conclusions,

* Presentation of the completed research in the selected (required, standard) form.

In Nazarbayev intellectual schools much attention is paid to the development of high-level skills, name-
ly critical thinking, analysis and synthesis. For each subject, the curriculum pays much attention to research
activities, as an instrument for developing the above skills. For example, in the subjects «Informaticsy,
«Global perspectives» in each quarter there is a section - «Project activity», which presumes the writing of a
mini-project with observance of all stages of project development. In addition, high schoolstudents. who
have chosen computer science for in-depth study, take the final external evaluation, consisting of three com-
ponents. The first component is the testing of knowledge and understanding skills, the second is a skill'test
application and the third component is writing a course work for the development of high-level skills. It
should be noted that from the next academic year it is supposed to teach the subject in/English. Also on the
subject «Global Perspectives» 11th grade students prepare a social project.

Questions arise, how can students do a great job without having the experience and extra time? To what
extent is this work practical? What is the advantage of doing this job? In/ this article we will try to answer
these questions.

The writing of the course work is a lengthy process, for two years students-of 11 grade are engaged in
research activities in the lessons assigned to the project activity (Fig. 1).
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Figure 1. Curriculum of the 11th grade

In the framework of the curriculum in the 11th grade, the following goals are expected to be achieved
(Figure 2): name and explain the steps and justify conclusions drawn from data analysis; Understand what
prototyping is, solve a real life problem by applying appropriate problem-solving techniques; Design, code,
test, and execute a program for project work; Use appropriate algorithms to solve a real life problem; Ex-
press a solution using standard; Design tools; Explain how a particular program functions; Describe the fea-
tures of the appropriate data sets for specific problems; Use indentation to highlight the structure of the code,
discuss the advantages and disadvantages of using prototyping when developing solutions [1].
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Subject Leaming i iviti i i
Programme objectives Suggested teaching activities Teaching notes Leaming resources
ref
techniques (T) Finalise their prototype drawings. Iftime allows, leamers may also wish to
11.2.46 (G) (f) Learners get into groups with the other include pseudo code into this section
design, code, test, | people tackling their project. They should
and execute a discuss the different variables and data types
program for project | that they will need to create their project
waork (G) (f) Learners get into groups with the other
people tackling their project. They should
use appropriate discuss two algorithms needed to buildthe
11.245 algorithms to solve | project and create flow charts to describe these
areal life problem | algorithms
express a solution
using standard
design tools
explain how a
particular program
24T functions
describe the
11.2.11 features of
appropriate data
sets for specific
problems
use indentation to | (W) Recap of what makes good code and the Leamers should be able to list suchthings | AQAA2 7.4
11655 highlight the purpose of prototyping as indentation, comments, sensible System life cycle'onmikibooks
structure of code (I) Learners create their projects variable names Implementation on wikibooks
11222 (G) (f) Regular group meetings should be held This prototyping should be documentedin | Good coding practice on
discuss the between leamers working on the same task the report wikibooks
advantages and allowing for peer support and peerteaching
disadvantages of (I) (f) Atleast one prototype should be made and
using prototyping feedback received from the client and recorded
when developing and analysed by the leamer.
solutions
11.246 design, code, test
and execute a
program for project
work
36

Figure 2. Curriculum of the 11th grade

The fundamental document when writing a work-is.a manual that reflects all stages of the life cycle of
the information system, and evaluation criteria [2; 10-14].

(d) Software | (i) Development | Program listings or evidence of tailoring of a software package 1
development, | 4 marks is provided in the form of printouts. The developed solution
programming does not fulfil'the design specification. A teacher may award 1

testing and mark if'they have been shown the system working satisfactori-
installation ly and there is no hard evidence in the project report.

18 marks Program listings or evidence of tailored software packages are 2-3

provided in the form of printouts. Data structures are illustrated
as part of the listings where appropriate, detailing their pur-
pose. There is some annotation evident to illustrate how the
package was tailored for a particular purpose or to indicate the
purpose of sections of code in a program listing. The developed
solution has logical flaws and does not fulfil the design specifi-
cation.

Program listings or evidence of tailored software packages are 4
provided in the form of printouts. Data structures are illustrated
as part of the listings where appropriate, detailing their pur-
pose. There is a full set of printouts showing input and output
as well as data structures. The developed solution does fulfil
the design specification.

(i)  Program- | A program listing showing code written by the candidate is 1-2
ming included.
5 Marks Some technical competence in programming shown by a pro- 34

gram listing that makes use of meaningful identifier names,
indentation and formatting to show the control structures used.
The code should be annotated with some comments so that the
logic of the solution can be followed.
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Good technical competence in programming shown by a self- 5
documented program listing that makes good use of meaning-
ful identifier names, indentation and formatting to show the
control structures used. The code should be annotated with
comments so that the logic of the solution can be easily fol-

lowed.
(iii) testing A collection of hardcopy test run outputs with no test plan, or a 1
5 Marks test plan with no hardcopy evidence may also be present. A

teacher may award 1 mark if they have been shown the system
working satisfactorily and there is no hard evidence in the pro-
ject report.

There is little evidence of testing with a badly developed test 2
plan with clear omissions. There is no description of the rela-
tionship between the structure of the development work and the
testing in evidence.

There should be hardcopy evidence from at least eight different | 3-4
test runs cross-referenced to the test plan. However, not all
cases have been tested.

Evidence of each test run cross-referenced to the test plan is 5
present in the report. Testing should include as:many different
paths through the system as is feasible, including valid, invalid
and borderline cases. Marks‘may be lost for lack of evidence of
a particular test run.

At the initial stage, students choose a client, discuss the project topic, taking into account its complexity
[2; 6-10], and fill out the form below. This form is approved by the center of pedagogical measurements
(CPD).

) NIS Outline Proposal Form

Nazarbayev for NIS Grade 12 Computer Science Coursework
Schools
G12 Computer Science Coursework Proposal 2017
Name of Learner Lipovskaya Darya
Name of School NIS Taldykorgan
Name of Teacher Ms. Kim Y.O.
Client Details

My client is/Karapaeva Tatyana Vladimirovna.She is the owner of the store «Baibatyr». Her shop focuses
on selling clothes for men, women and children. There are 4 shop assistants who work in shifts by 2. The
«Baibatyr» is located in the center of Taldykorgan town, which is situated in the south of Kazakhstan,
at‘Gauhar Ana street 104/106. Her business was established in year 2007.

Problem Statement

Since my client is not only the owner, but also the accountant of her store, she must keep a record of data
in a separate notebook by herself or one of the shop assistants. Unfortunately, this method is very imprac-
tical because the data is not sorted. Also, as there are a wide range of goods and her business has been
running for approximately 10 years, a large number of notebooks are used. So, results in loss of data and
even mistakes. Shop assistance receive a salary depending on the goods sold by them for 2 weeks. Some-
times, when there are a lot of customers, shop assistants forget to enter the purchased goods into the note-
book or they write the goods twice.
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To overcome problems described above, I decided to create a computer program. Delphi 7 will be used
as operating function, as it allows controlled access into store records for her and other staff, which will
help to track in the store; database (made in MS Access) in which there will be all the characteristics of
the products. It will have search function by queries, to make the work more structured, and give possibil-
ity to make relations between tables and databases. Also I plan to include a calculator for calculating the
salaries. My client will know everything about the bought, sold and available goods. Friendly interface and
ease of use will be understandable and accessible even for beginner user, in this case- sellers.

Project title: Automation of the goods accounting system in the clothes store «Baibatyr»

Examiner Comments
Approved Not Approved

. [

After the topic is approved, students can start analyzing and collecting data. Then, based on a technical
task developed jointly with the client, design, development, programming and testing are performed. Im-
portant stage is the preparation of documentation, because it consists of two parts: for the user and the pro-
grammer. At the final stage, an assessment is planned (reflection).

As it was noted earlier, students perform work in the lesson. This lesson is'the first in a series of lessons
on project activities. Objectives of the lesson: to justify the conclusions made on the basis of data analysis;
Solve real life problems by applying appropriate methods of solution. Expected results: - knows the stages of
the LC; - knows what a prototype is; - knows the purpose of the prototype; - justifies the need to create a pro-
totype; - Creates a prototype based on data analysis.

At the beginning of the lesson, students recall the-definition of the prototype and give examples. Then
active methods of teaching are used, namely the students are offered to build a bridge. At the same time, the
teacher does not discuss the evaluation criteria, does not offer material and does not talk about his appoint-
ment, thereby encouraging students to dialogue with the customer (in this case, the teacher). During the dis-
cussion, the teacher expects the following.questions from the groups: Ask questions. That is, the data is ana-
lyzed. Possible issues: terrain, size, purpose. Which bridge stood before that? Was there a bridge at all? How
is the crossing now being carried out? What material is the bridge? Design, material ...Thus, the teacher, to-
gether with the students, prepare a'technical assignment for the proposed project. This task is aimed at
demonstrating the need for dialogue between the developer and the customer and drafting the technical as-
signment. At the same time; data are collected through a survey, interview or questionnaire (depending on
the user population).

The second task<involves selecting a project implementation toolkit and discussing alternative ap-
proaches, which is_an important part of writing the project and is also aimed at developing skills in analysis
and critical thinking. In this task, differentiation is well thought out. As in the first task, it is supposed to
work in groups.

1 group:nternet shop selling computer equipment;

Group 2: Math tutorial for toddlers;

3 group: The game of learning the Kazakh language.

Easy level CSS styles Using OOP components | Using CMS and WYSIWYG

Medium level | Using the database Using multimedia Using scripts

Complex level | Data protection: passwords, | Create backup Data protection: identification,
EDS authentication, authorization

Students should choose from at least one toolkit and justify their choice (the difficulty level is hidden
from the students). If desired, they can provide a prototype. Also, each group provides 1-2 alternative solu-
tions and justifies the impossibility of using them.
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According to the curriculum, six hours a week are provided for in the senior school. Which implies a
doubling of the lessons, 2 hours three times a week, therefore the above activities are designed for the first
part of the lesson - 40 minutes, and in the second lesson, individual work is planned on the project with the
teacher .

In general, according to the calendar planning for the project activity within two quarters (3 and 4) of
grade 11, 40 hours are allocated, which is 20 lessons, the same number is allocated in grade 12. Practice
proves that for 80 hours students can write good term papers, from the maximum of 60 points the average
student has 50-55 points.

The study of the subject «Global perspectives» implies achievement of the following goals:

Upon completion of the study of the subject, it is planned to write a social project, in the following are-
as: recognise and critically compare different perspectives on global issues; research and analyse different
perspectives; develop and communicate personal perspectives; present global perspectives using a variety of
media and cite and reference within the conventions of academic honesty; analyse the structure and identify
the main components of arguments, reasoning and claims; explore alternative perspectives objectively [3]
and write project for Environment, politics, economics, crime, technology, security.

In conclusion, I would like to note that the acquired skills help them in future when writing similar
works in higher educational institutions. Many graduates of the school talk about this at personal meetings
and correspondence. They note that the study of subjects «Kazakhstan in the modern worldy», «Global per-
spectives», «Informatics» and writing essays, course papers contribute. to their formation, help them confi-
dently enter adulthood and apply their knowledge in practice. An example is the project of NIS graduates
from Aktobe, Daulet Isatayeva and Malik Aset, who developed an intelligent charger and today continue to
work together with Charging control within the walls of Nazarbayey. University [4].
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7Ko0a :kyMBbICHIH ka3y apKbLIbl 11 CHIHBIN OKYIIBLIAPbIHBIH
3epTTey AAFAbLIAPBIH IAMBITY

Maxkanazga 11-12 cembmrapaa «udopmarukay neH «Kahauapik nepcnektiBanap xoHe xobanap KYMbIChD
MIOH/IEPl . TEPSHAETIIIN OKBITHUIATHIHBI KAl aiiTeiurraH. OKy Ke3eHiHAe OKYIIbUIAp >KOOANBIK >KYMBIC
OpBIHIANABL. ABTOpJIAp €3 TIXKIPHOENepiHJeri KYPCTHIK JKYMBIC JKOHE MaKCaTKa JKeTy YIIIH IToH OOMbIHIIA
acce XKazyna KOJJIaHFaH XKaHa oJ[iCTep >KUBIHTHIFBIH kopceTkeH. COHBIMEH KaTap oJap Herisri KyKaTTapaaH
Y3iHIUIepAi eHrisreH: oKy OarjapiaMachlHaH, KypPCTBIK JKYMBICTHI jka3y HYCKACHIHAH, TAaKBIPBIITHI OEKIiTY
(dopmackinan. IlegarorukasiblK Kypaiaap MEH 9iCTepiH KOJIaHbUIFaH cabakTrap Mbicaji peTiHae OepinreH.
Tynexrepain miKipaepiH 3epTTei OTBIPBIN, KypCTHIK XXYMBICTAp MEH 3CCE jKa3y apKbUIbl OKYIIBUIAP.IbIH
JKOFapbl JEHIeHJIeri AaFabulapbl JIAMHTBIHBI Typaybl KOPBITBIHIBI JKacaraH, MbICAJbl, ChIH TYPFBICHIHAH
oiinay, Tayiay MeH Oaranayra KatbicThl. COHIai-aK TYJIEKTEp MEKTEINTe albIHFaH TOXKipHuOenaepi )KoFapsl 0Ky
OPBIHJAPBIHAA 3ePTTEy XYMBICTAphIH a3y OapbICHIHAA KOIl Maimanbl OOoNaThIHBI Typansl aifraasl. Omap
e3/iepiH Oocekere KaOineTTi, Oipercii OWIalTHIH, OCICEHAI a3aMaT pETiHIEe CE3IHETIHIEepiH aifTa KerTi.
ABtopmap «KahaHABIK mepcHeKTHBaNap >OHE >KOOAJBIK JKYMBICH» MOHAI OKBITY >KacecmipiMuepre
QNIEYMETTIK KOFaMJIaFbl PTYPJIl cajlajapJarbl MoceseNiep/li TAIAATHIN, O TYFBI3aThIHBIH KOPCETTi >KoHE
KeITereH xobaaap emip/e KOJIaHbIC Taba OTHIPHIN, AKTe0e KaJllaChIHIa KacalFaH jK00aHbl MbICAJ peTiHae
KeNTipi.

Kinm ces0ep: HbICaHANbUIBIK NEH XKYHEIIK, BIHTA, NCHXOJOTHSIBIK JKAHJIbIIbIK, MYFaJIiMHIH eke Oachl,
IIBIFAPMALIBUIBIK OpTa, 3€PTTEY OpEKeTTepi, JKOFapbl JEHICHI Jarabliap, OKYIbIH )kaHa ojicTepi, OKy
OarapiaMachkl, KypCThIK )KYMBICTHI Ka3y HYCKAcCHl, Oarayiay KpUTEpHiIepi, TaKBIPBIITE OSKIiTy (hOpMackL.
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Pa3Burtue ucciie10BaTeIbCKUX HABBIKOB IPH HANTUCAHUHU
NPoeKTHOM padoThl yuamuxcsa 11 kiaaccon

B 11-12 xmaccax npepmosnaraercs yriryOlieHHOe u3ydeHue npenmeros «Hpopmarukay, «[1obansHble mep-
criekTHBbI». Ha mpoTsikeHHM Bcero Kypca BBINOJHSAETCS MPOEKTHas paboTa, BCIAEACTBHE YEro, MO MHEHUIO
aBTOPOB, y Y4YaIllUXCsl Pa3BUBAIOTCS MCCIENOBATENLCKUE HABBIKU. B cTaThe NMpOAEMOHCTPUPOBAH JTHYHBIH
OTIBIT aBTOPOB IO HAMHCAHUIO MPOEKTOB M MPHMEHEHUIO HOBBIX MOJIXOJ0B B 00yYEHHH, CIIOCOOCTBYIONIUX
JOCTIDKEHUIO TIocTaBlIeHHOH nenu. IIpuBeneHsl GpparMeHTsl yueOHOM MporpaMMel, pyKOBOACTBA MO HaMMCa-
HUIO KypcOBOHM padoTsl mo mpexnmery «MHpopmarnka», GOpMEI 10 YTBEpKICHHIO TEMBI, IPUMEpP YpOKa C
JJIEMEHTaMU IEeJarOTMYeCKUX CPEJCTB U METOJ0B. AHaiu3 0T3bIBOB BblyckHHKOB HUII nokaszai, 4yTo Ha-
MICaHUE 3cCe, KypCOBEIX Pa0dOT Pa3BUBACT y yUAIINXCS HABBIKM BBICOKOTO YPOBHS: KPHTHUECKOE MBIIIIEHHE,
aHanM3, OIEHKy. TakKe NOJyYeHHBIH IIKOJBHBI OIBIT IIOMOTaeT INPH HAMHCAaHWH MOJOOHBIX paboT
B BBICIINX Y4COHBIX 3aBEJCHUSX. YYaIHecsl TyBCTBYIOT ce0si KOHKYPEHTOCIIOCOOHBIMH, HEOPANHAPHO MbIC-
JSIMMH, aKTUBHBIMU JHUYHOCTAMH. M3ydenue mpenmera «l'noGanbHblE MEPCHEKTHBBI» 3acCTaBISIET 3ay-
MaTbCsl MOJIOZIOE TTOKOJIEHHE O BOMPOCAX B Pa3HbIX COLMANBHBIX cdepax. [IoauepkHyTOo, 4TO HEKOTOPBIE IIPO-=
€KTbI HAXO/AT MPUMEHEHHE B TOBCEIHEBHOM JKU3HNU, U B KAUECTBE JOKA3aTENbCTBA MIPUBEICH MPUMED.

Kniouesvie cnoga: leneHanpaBlIeHHOCTb M CHCTEMATHYHOCTb, MOTHBHPOBAHHOCTH, IICHXOJIOTHUYECKHUIA
KOM(OPT, JMYHOCTb YUIHTENs, TBOPUECKAsl Cpela, HUCCIEAOBATEIbCKasl NesTeIbHOCTh, HABBIKH. BBICOKOTO
YPOBHSI, HOBBIE MTOJXOABI B 00y4eHNH, yaeOHast mporpaMma, pyKOBOJICTBO 110 HANMCAHHIO KypeOBOH pabOTEL,
KPHUTEPHH OLIEHUBAHMUS, (hOpMa MO YTBEPKICHUIO TEMBI.

Cepus «lMeparoruka». Ne 3(87)/2017

59





