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of regulatory techniques on different levels of mental states. The work 
analyzes modern psychotechnologies, which remove all signs of mental 
tension, expand the person’s internal resources, and improve his psycho-
emotional state and activity of cognitive and informative processes. As 
the regulatory techniques, the authors identify, in particular, breathing 
exercises, interactive self-training, self-programs and methods of verbal 
and emotional-volitional self-confidence. Self-assertive affirmations 
accompanied by mental images, NLP, relaxation, meditation, autogenic 
training, etc are effective means of targeted mental self-action. 

Effective conclusions are formulated analytically and synthetically 
by theoretical and experimental research. The experiment defines the 
indicators of the level manifestations of mental states and the causes of 
disturbances in active mental activity that are inherent in people. 

The authors note that the use of methods of mental self-regulation 
allows a person to cope with emerging problems independently and self-
actualize more fully. The conduct of the formative experiment showed a 
high dynamics of qualitative transformations in the value-motivational and 
emotional-volitional orientations of the subject. 
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METHODOLOGY OF MULTI-CRITERIAL EVALUATION  
OF STUDENTS’ ACHIEVEMENTS

The research aim is to determine the criteria of quality programming 
via detection of teaching principles and control, appropriate to the multi-
criteria evaluation of teaching results. 

The research methodology is based on the results of implementation 
of steadiness principles, objectiveness, personality and comprehensiveness, 
project-making and resource in the process of studying materials preparations 
and defining methods of visual programming teaching; on the experience 
of arrangement of assessment of students’ learning achievement on visual 
programming made on the basis of principles of awareness and unity of forming 
and constant assessment, making criteria, descriptiveness. 

We have formed the following criteria for quality visual programming 
teaching:

1) Base knowledge formation keeping consistency in the monotonous 
ties with new knowledge;

2) Simplicity of teaching and control materials 
3) Teaching visualization through creating the educational resources 

by students themselves; 
4) Ability creation for quick adaptation to the alteration of the subject 

field;
5) Stability of teaching results for the whole life. 
Practical implications of the key results in teaching can be adequately 

evaluated with the help of multi-criteria assessment which let consider the 
changing occurred in students themselves. Educational process is arranged 
in the form of project research. These projects are taken from the real life 
and should solve actual problems; we have also modeled the conditions to 
solve potential professional tasks with the help of realization of any personal 
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or team project. At every stage of control and assessment students show their 
studying results through the projects students worked-out. In addition, these 
projects must differ with originality and novelty. 

The authors confirm the originality of the gained results. An approach 
to use the method of multi-criteria control of students’ achievements on visual 
programming was formulated at first in the control period. 

Keywords: visual programming learning achievements, the criterion of 
quality education, multi-criterial assessment principles, principles of learning 
and control processes.

INTRODUCTION
We can get a qualified education in case if a student obtains a particular volume 

and level of knowledge and has skills of implementation of this knowledge on practice, 
for self-searching and analysis of information and the skills of making responsible 
decision himself. Training IT-specialists is rather actual as while a student is studying at 
University IT-industry is changing as well transferring into a new stage, when languages 
are altering, the programming environment and technological process programming 
are up-to-dated. The significant aspect of programming teaching, especially virtual 
programming is being a system intellectual activity programming influences 
development of cognitive abilities of students. Maturity of key results in teaching can 
be adequate evaluated with the help of an effective and productive methodology which 
lets consider alterations happening to students by means of multi-criteria evaluation. 

MAIN PART
As we know, «Multi-criteria evaluation of students’ learning achievements is 

process based on the comparison of students’ learning achievements with the criteria 
which must be clearly defined, made in teams familiar to each participant of the process. 
These criteria must be consistent with the objectives and content if education and 
contribute the formation of key and special competences of students within a particular 
educational program» [1]. 

In order to apply multi-criteria evaluation of studying achievements effectively it 
is necessary to conduct research in the subject field of each discipline [2]: 

1) structure the teaching material on the basis of competence model for training 
specialists;

2) define methods and means of control and evaluation of students’ learning 
achievements;

3) compare criteria of mastering in each studying material in the limit of evaluation 
forms;

4) reckon in an weight part of criteria for mastering students’ achievements in 
every control method (by defining the function of utility on each criterion);

5) check some conditions to determine the type of common utility function;
6) construct dependence between the alternative assessment on the criteria and 

common alternative quality (multi-criteria function of utility);
7) value all available alternatives and choose the best. 
In the terms of Kazakhstan higher education, the process of evaluation is divided 

into:
– current control (during theoretical and practical teaching);
– rating control; (at the completion of a particular part of the course); 
– overall control (at in the completion of the whole course) and an overall attestation 

(at the graduation of University) [3]. 
We offer the implementation of the experience of multi-criteria evaluation in the 

teaching process including the process of control and assessment of students’ leaning 
achievements. 

2 The implementation of multi-criteria evaluation in the teaching process
2.1 Principles for the design of teaching
A project principle can be defined as «future determines present», i.e. future 

professional activity of students is reflected on the actual teaching process, which is 
designed to model the conditions to solve potential professional tasks with the help of 
a personal project application [4]. 

At the lessons of virtual programming which are arranged on the project principles 
we use multi-criteria evaluation in the following way according to the scheme mentioned 
in chapter 1: 

1) During the process of virtual programming teaching students are given the task 
«to work out an informational resource at the chosen language of web-programming 
to the selected industrial sector». Students should work in small groups. To find the 
solution to the tasks they should use the case-study method.

2) The control on task solution is made through the checking the so-called «sub-
tasks», e.g. students has the task like «coding at the web-programming languages 
according to the task from their professional activity». The tasks are compiled in 
accordance with the selected industrial field. In this case, students must formulate 
arguments and solve the problems within their subject matter. Students are offered to 
provide teachers with the information, ideas, problems and solution at each intermediate 
level. In addition, teachers should be aware of students’ intermediate project results. 

3) Maturity of student’s competences to collect material and handle information 
to make their own statements according to the scientific considerations is controlled by 
means of analysis of some action. Students do these actions at the stages of creating a 
programming code in accordance with the task (C1), optimization of a programming 
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code (C2), a programming code placement in the client part of the informational 
resource (C3), a programming code placement in the server part of the informational 
resource (C4). 

4) A criteria weight part of student’s learning achievements during the teaching 
process is 0,2*С1 + 0,2*С2 + 0,2*С3 + 0,2*С4 + 0,2*С5. 

C5 criterion will be analysed further in the chapter 2.2. The process of evaluation 
occurs with the help of current control, which can be described in the chapter 3.1. 

5) Moreover, students must be controlled with the help of the informational 
recourse test from the point of logical integrity (correct noted, form elements work). 

6) The teaching process arranged in such a way installs dependency between 
assessment of each project stage on the criteria and common quality of the project 
worked-out. 

7) At the last week of the term, each group of students defends their project. To 
evaluate the project we should take into consideration students’ opinion on each criterion. 
And aftermath we can determine the best project with the largest number of score. 

2.2 Realization of recourse principle
This principle proposes the fact that it is necessary to make digital educational 

resources created and used by students themselves in the same teaching process. It is 
an essential component in the teaching process [4].

Students themselves can choose the programming language and project object. 
At the course, completion students must show knowledge and skill in the following 
fields: syntax of selected programming language, programming peculiarities on the 
selected language, standard libraries of selected programming language, methodology of 
software workout, programming technologies, up-to-date object-oriented programming 
languages. This volume of knowledge and skills compiles the fifth criterion (C5) for 
learning results evaluation in the teaching process, which was mentioned above in the 
chapter 2.1.

It is said that recourse lets make an initial task to the solution of its small copies. 
Consequently, we can reduce the size of these tasks and at last, the recourse process 
leads to the evident or known solution which one we can use to find the solution for 
an initial task. 

Teaching the recourse method it is better to use mind maps that are a convenient 
technique to provide the thinking process or structural information in the virtual form  [5].

While doing the project task «Coding in the web-programming languages» in 
accordance with the task from the professional activity», the students have used the 
knowledge and skills for arrangement of recourse sub-programs, memories placement, 
recourse «clotting», typical tasks soling with the help of recourse, let them make design 
and improvement of effective algorithms to task solving in the field of processing 
information on the base of practical analysis. 

3 Implementation of multi-criteria evaluation in the process of control and 
evaluation of learning results  

3.1 Realization of comprehensiveness principle 
We can understand the notion «comprehensiveness» as coverage of large in content 

material under the control. This principle includes assimilation of the main ideas of the 
current course and studying material as well on contextual, core liners of the course. In 
addition, the course includes students’ knowledge of major and minor facts, notions, 
laws, ways of action and activities. 

Current control of knowledge of virtual programming is carried out systematic 
on the 100-score scale: 

– (C1) the mark is put to every student for his level of language knowledge and 
skills of page marking, for the ability to use law papers, defining requirements to mark 
pages of informational recourses;

– (C2) the mark is put to a small group for the use of specialized software, 
reasonableness of methods for option to increase readability of the programming code; 

– (C3) the mark is put to a small group for the display of informational recourse 
with the consideration of the size of working space of devices (display size);

– (C4) the mark is put to a small group for display elements of informational 
recourse in different browsers. 

3.2 Realization of individualization principle 
According to this principle of individualization, the educational planning should 

take into consideration common and specific peculiarities of research or teaching object, 
i.e. each type of task must be individual not stereotyped. This principle does not refuse 
but, in contrast, supposes a wide use of all necessary knowledge of the generalized 
type, which is essential for this stage of studying. We can state that the knowledge in 
standard directions, ways and means of research or teaching can be effective only in 
case when they consider all specific features of a certain chapter and a leaning field. 
Individualization of knowledge control planning also proposes the necessity of personal 
characters of each student, his professional experience and knowledge in a particular 
situation [6]. 

We have worked out a structural-content model and experimentally proved 
technology of forming assessment for individual student’s achievements on visual 
programming that corresponds methodological requirements (conceptuality, goal 
setting. , protectiveness, consistency, algorithmic, ergonomics, potency, reproduction, 
etc.). It consists of five components (aiming, contextual, processing, criteria, and 
estimated-potential) and applies the complex approach to education and evaluation; 
it also contents algorithm of students and teachers’ activity that lets in its turn provide 
studying results and quality guarantee. The practice shows this model more corresponds 
to the implementation for rating control conducting. 
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Rating control is a kind of control of students’ learning achievements at the 
completion of a big chapter (module) of a subject. This control is carried out not less 
than twice an academic period in the frame of a discipline [7].

During this control out-of-class, self-study done by students is evaluated: work 
with primary source, referential, research, homework in small groups, etc. 

Rating control of students on virtual programming is conduced in the form of 
colloquium. During this period a teacher establishes the level of participation of each 
student into making projects and evaluates each student’s personal level in the process 
of mastering knowledge and skills which can be necessary for his participation in 
team work. 

Rating score of access is added by the marks from the current control during class 
work and from the mark of rating control. The result of access rating is made by the 
calculation of average arithmetic’s sum of all the marks, received during the complete 
academic period. Rating access mark comprises not less than 60 % from the total mark 
on the discipline. 

3.3 Realization of the objectivity principle
Control objectivity warns the cases of subjective and mistaken statements, which 

distort an actual progress of students and increase an up-bringing meaning of control. 
To determine the level of maturity of students’ competences in the field of visual 

programming, it is necessary to distinguish the maturity levels of competence: 
1) A student is aware of basic notions, terms of visual programming, rules and 

principles of the latter, e.g. in C++. 
2) A student knows how to apply the project concepts to the standard tasks and 

he is able to model the phenomena, to analyze, to extract limitations of the appendix 
projected, improve algorithms and simple programs on the standard rules; in addition, 
he should know how to reproduce algorithm (program) on the pattern given. 

3) A student knows how to use the familiar algorithms in the given conditions 
and new situations to project appendix, to use rules and methods of programming, 
studied algorithms of work with the forms in new situations, and methods in the proper 
practical situations [8]. 

4) A student gets aware of division a task into subtasks and defining the object 
structure, process. He also knows how to extract part of the whole in the informational 
system and an object of research, interrelations between them, and an ability to realize 
the principles of arrangement the whole; to distinguish minor mistakes and slips in the 
logics of information task solution; evaluate data significance, which are essential to 
solve tasks by manes of visual programming. 

5) A student knows how to create, project, plan alterations toward the terms in 
non-standard, problematic situations aroused in visual programming. 

6) A student is aware of extracting and correcting models of informational tasks 
solution on the base of real and planned realization progress of a project involving 
new data. 

3.4 Realization of steadiness principle 
This principle means an ability of students to reproduce studied material in case 

of necessity and use the appropriate knowledge at their practice, i.e. steadiness is not 
only the deep memory but also the ability of extract from the memory the necessary 
information [9].  

IT-graduates do not pass a special state examination on visual programming. 
During the evaluation, process in the terms of the residual knowledge on programming 
it is necessary to pay attention to the following aspects of a fulfilled practical task: an 
ability to use the resource of different libraries and platforms, property knowledge, 
methods and events inherent visual components. 

CONCLUSIONS
Investigating the educational progress and control of educational results on the 

base of abovementioned educational principles, control and multi-criteria evaluation 
we have formulated five criteria for the quality training of visual; programming. 

Formation of base knowledge in order to keep the consistency in the monotonous 
ties with new knowledge

To teach students visual programming with the application of the method of 
Problem Based Learning (PBL). At the first lessons, students introduce with the list 
of main modules under the studying process of visual programming. The syllabus 
describes different kinds of studying activity and some regulation principles of practical 
realization. Each teaching module will consist of various activities: lectures, seminars, 
laboratory works, and project realization. 

Each teaching action describes the list of background necessary for base 
knowledge, skills and the result we wish to get. Further, new knowledge and information 
are structured and added into the knowledge base. Thus, we create the knowledge base 
«Visual programming» for each student. 

Simplicity of teaching and control materials
For instance, we take the project «Adaptation of visual language of the common 

appointment for the use in robots programming’ includes the following modules;
– module for a selected visual language
– module for task specific features to manage robots
– module for visual language work-out
– module for design-patterns 
Teaching transparency via the creation of educational recourses by students 

themselves
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Visual programming teaching itself supposes the use of virtual means of education. 
While making projects and laboratory work students learn the studying material on 
the themes and the projects students have made can be considered as learning means. 
Such criterion is provided through the realization of recourse principle in the process 
of visual programming teaching. 

Ability creation for quick adaptation to the alteration of the subject field
Making a project, students can be able to learn deeper the theoretical material 

and get a real opportunity to use the theoretical base at practice during the process of 
solving applied tasks. 

Students must use the skills they got at lectures, laboratory works, and seminars. 
During project-making, students obtain competences to integrate tools and protocols, 
less complicated applications, and to form and present the process of project-making 
and its results. This criterion is provided through the realization of projective principles 
in the process of visual programming teaching. 

Stability of teaching results for the whole life 
In order to develop the student’s personality, his abilities to professional self-

improvement and self-education during the whole life, and his preparation to make 
self-productive activity in the condition of digital community, increase of effectiveness 
and quality of studying process, we have used multi-medial technology. Practice 
shows that the formation of students’ skills to evaluate situations and define necessary 
methodology for visual programming to solve tasks and skills to generalize typical 
situations while approaching the studying aims. We consider the necessity to use the 
methods mentioned in chapter 2 during the process of visual programming teaching. 

In this article we have presented the approach to use the method of multi-criteria 
evaluation of students’ learning achievements on the visual programming during the 
process of learning and control. In addition, the criteria of quality visual programming 
have a research perspective in the term of approbation and experimental control in 
wider format, and in the terms of extended themes of learning projects on various field 
of application. 
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Мақалада болашақ информатика мамандарын визуалды 
программалау бойынша сапалы оқытудың критерийлерін анықтау 
мәселелері қарастырылған. Зерттеу мақсаты – оқытудың 
нәтижелерін мульти-критериалды бағалауға қолайлы оқытудың, 
бақылаудың принциптерін айқындау арқылы визуалды программалауға 
сапалы оқытудың критерийлерін анықтау болып табылады. 

Зерттеудің әдіснамасы оқу материалын дайындау үдерісінде 
беріктілік, объективтілік, жекелік, жан-жақтылық, проективтілік 
және рекурсивтілік принциптерінің қолдану нәтижелеріне және 
визуалды программалауға оқытудың әдістерін анықтауға; визуалды 
программалау бойынша студенттердің оқу жетістіктерін 
бағалауды, критериалдылықты, дескриптілікті қалыптастыратын 
және констатациялайтын саналылық, бірлік принциптерінің 
негізінде бағалауды ұйымдастыру тәжірибесіне негізделеді.

Визуалды программалауға сапалы оқытудың келесі критерийлері 
қалыптастырылған: 

1) жаңа білімдермен бірқалыпты байланысты тұрақтылықты 
сақтайтын базалық білімдерді қалыптастыру;

2) оқыту материалдары мен бақылаудың қарапайымдылығы;
3) білім алушылардың өздеріне білім беру ресурстарын жасату 

арқылы оқыту көрнекілігі;
4) пәндік саланың өзгеруіне тез үйрену қабілеттерін 

қалыптастыру;
5) оқыту нәтижелерінің өмір бойғы беріктілігі.
Оқытудың негізгі нәтижелерінің қалыптасқандығы мульти-

критериалды бағалауды пайдалану арқылы дұрыс бағалана алады, 
ол білім алушылардың өздерінде болатын өзгерістерді ескеруге 
мүмкіндік береді.  Оқыту үдерісі шынайы өмірден алынған мәселелер 

шешілетін жобаларды зерттеу  түрінде ұйымдастырылады; жеке 
және командалық жобаны жүзеге асыру арқылы мүмкін болатын 
кәсіби міндеттерді шешудің шарттары моделденеді. Бақылаудың 
және бағалаудың барлық кезеңдерінде студенттер өздері жасаған 
өнімдері арқылы оқыту нәтижелерін көрсетеді, олар сонылығымен 
және жаңалығымен ерекшеленулері керек.

Алғаш рет оқыту үдерісінде және бақылау кезеңінде визуалды 
программалау бойынша студенттердің оқу жетістіктерін мульти-
критериалды бағалау әдісін қолданудың тәсілі қалыптастырылды. 

В статье ставится проблема определений критериев 
качественного обучения будущих учителей информатики по 
визуальному программированию. 

Целью исследования является определение критериев 
качественного обучения визуальному программированию через 
выявление принципов обучения, контроля, наиболее подходящих к 
мульти-критериальному оцениванию результатов обучения.

Методология исследования базируется на результатах 
применения принципов прочности,  объективности, индивидуальности,  
всесторонности,  проективности и  рекурсивности в процессе 
подготовки учебного материала и определении методов обучения 
визуальному программированию; на опыте организации оценки 
учебных достижений студентов по визуальному программированию 
на основе принципов осознанности, единства формирующего и 
констатирующего оценивания, критериальности, дескриптивности.

Сформулированы следующие критерий качественного обучения 
визуальному программированию:

1) формирование базовых знаний, сохраняющих постоянства в 
монотонной связи с новыми знаниями;

2) простота материалов обучения и контроля;
3) наглядность обучения через создание самими обучаемыми 

образовательных ресурсов;
4) формирование способностей быстрой адаптации к изменению 

предметной области;
5) устойчивость результатов обучения в течение всей жизни.
Сформированность ключевых результатов обучения может 

быть адекватно оценена с использованием мульти-критериального 
оценивания, позволяющего учитывать изменения, происходящие 
в самих обучаемых. Процесс обучения организовывается в форме 
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исследования проектов, в которых решаются проблемы, взятые из 
реальной жизни; моделируются условия для решения возможных 
профессиональных задач с помощью реализации личного или 
командного проекта. Во всех этапах контроля и оценивания студенты 
демонстрируют свои результаты обучения через разработанные 
ими продукты, которые должны отличаться оригинальностью и 
новизной.

Впервые сформулирован подход к применению метода мульти-
критериального оценивания учебных достижений студентов по 
визуальному программированию в процессе обучения и в период 
контроля.
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ЗАМАНАУИ АДАМНЫҢ ИНТЕЛЛЕКТУАЛДЫҚ ӘЛЕУЕТІ: 
ҚҰРЫЛЫМЫ МЕН ҚАЛЫПТАСУ ЖОЛДАРЫ

Мақалада интеллектуалдық әлеует әлеуметтік-гуманитарлық 
білім кешенінің санаты ретінде қарастырылады. Ақпараттық  қоғамның 
интеллектуалдық әлеуетінің ерекшеліктері мен компоненттері 
анықталады. Өмірдің қарқынын жеделдете отырып, қарым-
қатынастың рөлі және жеке тұлғаның коммуникативтік дағдыларына 
деген сұраныстың өсуі байқалады. Когнитивті және құндылық-
мотивациялық компоненттерге ерекше назар бөлінеді. Құндылық- 
мотивациялық компонент – бұл субъект қызметінің нәтижесімен 
өзара қарым-қатынасының сапасы және адамның іс-әрекеттерінің 
және іс-әрекеттерінің уәждемесінің нығаюына ықпал етеді, олардың 
қызметінің терең тәжірибесіне байланысты. Өздігінен білім беру 
қызметінің мұндай нәтижесі білім беру қызметінің қазіргі заманғы 
өнімінен айтарлықтай айырмашылығы бар заманауи экономика 
талап ететін мобильді, қажетті маман болуы керек. Білім беру 
жүйесі, қосымша білім беру және өздігінен білім алу жүйесі ретінде 
қалыптастыру жолдары қарастырылады.

Кілтті сөздер: интеллектуалдық әлеует, «ағып жатқан қазіргі 
заман», ақпараттық қоғамның адамы, когнитивтік ұтқырлық, ауызша 
интеллект, ойлау мәдениеті, құндылықтар, өздігінен білім алу.

КІРІСПЕ
Қазақстан экономикасын белсенді жаңғырту және жаңа сапалы 

жұмысшыға экономиканың қажеттілігін қанағаттандыра алатын білім беру 
жүйесін қалыптастыру жағдайында әлеуметтік білімді «адам капиталы» және 


