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THE RESULTS OF THE RESEARCH OF BIOCHEMICAL INDICES
OF THE PUMPKIN SORT “KARTULI TETRI”, CULTIVATED IN GEORGIA

G.Kaishauri Biotechnology Center. Georgian Technical University. 1a Sarajishvili, 0197 Thilisi, Georgia
E-mail: g.kaishauri@mail.ru

Reviewers:
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ABSTRACT. This work represents the results of the research of technico - chemical indices of the pumpkin sort
“Kartuli Tetri”, cultivated in the Eastern Georgia.

We studied organoleptical (the appearance, colour, taste and flavour of the fruit) and technical (the average
weight, the average volume, compactness, linear size - height, diameter as well as form index) indices and mechanic
composition (proportion of biomass components, namely soft mass, skin, albedo and seeds in per cents) of pumpkin.

Chemical composition of pumpkin is studied as well, including dry matters, sugars (monosaccharides and
disaccharides), tanning and colouring matters, starch, cellulose, pectinaceous and nitrogenous substances, amino
acids, vitamins, mineral substances, total acidity). Energy value of a sort makes 99,3kj/100g.

Research outcomes indicate that the pumplin is characterized as a good commodity. It is found that the sort
contains all irreplaceable amino acids and vitamins and such complex content strengthens its physiological effect.

KEY WORDS: Biochemical composition; mechanical composition; pumpkin; technical indices.
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PE3Y/IbTATbl UCCNNEAOBAHUA BUOXUMMUYHECKOIO COCTABA TbIKBbl COPTA «KAPTYJIU
TETPW», BbIPALLLEHHOW B rPY3UK

Kaiiwaypwm I.H. BuoTexHonornyeckuii UeHTp. [PYy3MHCKMIA TexHu4Yeckuit yHusepcuteT, [pysua, 0197,
Téunucwm, yn. Capaguwsnnu, la
E-mail: g.kaishauri@mail.ru

PeueH3eHTbI:
H. Bernawsuam, JOKTOP TEXHUYECKMX HAYK, NpeaceaaTens HayuyHoro CoseTa 1 3amecTutens aupekropa NHctutyTta
NULLEBOM NPOMbILWAEHHOCTH, [TY
E-mail: nana-begi@mail.ru
A. XoTuBapm, KagmaaT TEXHUYECKUX HAYK, CT. HAYYHbIN COTPYAHMK MHCTUTYTa NULLEBOM NPOMbILAEHHOCTH [TY
E-mail: ani-barbakadzel@gmail.com

AHHOTALMUA. B paboTte npmBeneHbl pesy/abTaTbl UCCEA0BaHMA TEXHO-XMMUYECKMX NOKasaTesn el NN0A0B TbIKBbI
copTa «KapTynm TeTpm», BblpalleHHoM B BocTouHol py3uu.

M3yyeHbl opraHonenTuyeckue (BHELWHWI BUA, LBET, BKYC, 3anax) U TeXHUYecKkue (cpeaHas macca, cpefHuii obbem,
NAOTHOCTb NA0AQ, IMHEWHblE pasmepbl (BbICOTA, AMAMETP), MHAEKC POPMbI) MOKA3aTeNM, a TaKKe MEeXaHUYeCcKui
(NnpoueHTHOE COOTHOLEHME MAKOTH, KOXKYPbI, CEMAH U NAALEHTbI) U BUOXMMUYECKMIA COCTAB NIOAOB TbIKBbI.

M3 BMOXMMMUECKUX MOKasaTesnel onpeaensinn CopepraHue PacTBOPUMMbIX CYXMX BELLECTB, CaxapoB (MOHO- M
AMCcaxapuaoBs), Kpaxmana, KAeTyaTKu, MEeKTMHOBbBIX, a30TUCTbIX, AYOUAbHbLIX U KpPacAWMX BELLECTB, aMWUHOKWUCOT,
BMTaMWHOB, MUHEPA/IbHbIX BELLECTB, KUCNOTbl. PaccuntaHa aHepreTnyeckasa LeHHOCTb copTta. OHa coctasnset 99,3
KOx/100r.

YCTaHOBMEHO, YTO NAOAblI XapaKTEPU3YHTCA XOPOLMMM TOBAPHbIMM CBOMCTBaMWU. B copTe copepikatcAa Bce
HE3aMeHMMble aMUHOKUCNOTbI. JJaHHble McCnef0BaHUI MOKA3anun, YTo TbiIKBA XapaKTeEpPM3yeTca HaIMYMem BUTaAMUHOB,

KOMMNEKCHOE coAepKaHMe KOTOPbIX YCUAMBAET UX pU3MoNornyeckoe gencremne.

K/TKOHEBbBIE C/IOBA: 6MOXMMUYECKMIA COCTaB; MEXaHMYECKMIA COCTaB; TEXHMYECKME NoKa3aTe n; TbiKBa.
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1. Law of Georgia on higher education. Collection of normative acts. Paragraph 12. Tbilisi. 2016. (in Georgian).
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ABSTRACT. The structure of the article is as follows: Introduction; state regulation of higher education in Georgia;

the practical context of sociological research of private higher education regulated by the state; the improvements of

state regulations of private higher education; conclusion.

The article considers the results of sociological survey which was conducted by 5 private universities with 25

students and 25 professors. According to this survey it is offered 4 directions for the improvement of state regulations

of private higher education:

> Selection of student courses and distribution of credits
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> Learning experience and teaching staff competencies

» Tuition fees and costs of authorization and accreditation

> The state universities privileges in comparison with private universities.
The article ends with the conclusion briefly summarizing main claims.
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ABSTRACT.

This paper considers an approach to develop effective
online learning system based on adaptive testing. There
have been solved the tasks such as formalization of
adaptive learning stages in online educational systems,
development of automated organization method of
educational materials and machine learning method as
well to improve quality and efficiency of online
systems. Suggested the ways for the
automation of the learning process components, including
determination of the of student's knowledge,
selection of materials and the creation of individual
customized training plan.

Based on the proposed methods and processes was

educational

level

developed adaptive learning system with automated
organization of learning material structure.

KEY WORDS: Adaptive; automated organization; on-
line learning.
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INTRODUCTION
Nowadays most of the existing solutions in online
learning do not use personalization in the selection of
materials for the learning of each student. Basic online
training resources, such as Coursera, Udacity, Udemy,
Edx offer a significant amount of video content and a
small number of fixed tests to verify the material in the
pre-specified structure, which is the same for all
students. This presentation of the material does not
allow to implement individual learning plan.
At the same time, we can see an active development of
adaptive learning systems and financing of such research
by the international funds [1]. Most of these adaptive
learning systems are not open sourced and used in the
commercial area. Such systems are implemented by the
world leading universities and are available only to a
limited number of students. Examples of such systems
are Knewton, Cerego, SmartSparrow.

In this paper the personalized learning system is
proposed with the structure to implement different
approaches to creating an individual training plan by

using the methods of artificial intelligence.
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MAIN PART

Characteristics of adaptive learning system
Intelligent training system should ensure high
efficiency of student learning by providing personalized
instruction. Different students need different speed and
different order of tasks to take in the educational
material. Intelligent training system must be conti-
nuously adaptable - respond in real time to the actions of
the students, to find the gaps in knowledge and suggest
the tasks and materials that will help to reduce gaps. In
order to create unique optimal curriculum we propose to
use machine learning algorithms and ontological
relations in educational materials and students’ answers.
The edu-

cational material is divided into courses (topics). Topics

The structure of educational material.

of the courses have no restrictions on any items that are
studied in universities or specialized training centers. The
course consists of two types of learning material - rules
and questions. The goal of the student is to learn these
rules and his / her knowledge is checked by the cor-
rectness of answers to questions.

Questions and rules in the course are grouped by
sections (modules). Sections have a linear sequence and
reflect the increasing complexity of the material in the
course.

Learning process. Since a student chooses to study
the topic, he / she starts with the first section of the co-
urse and answers to the questions in this section. After
achieving the required progress, a student is invited to
proceed to the next section. Progress increases after
every correctly answered question. After each question a
student is offered an explanation to review a question,
an explanation for each answer, as well as rules
concerning the question.

The approach to learning in the proposed system is
concentrated on the active references to material that
occurs in response to questions. Unlike passive references
that occur during repeated viewing/reading of lectures
student actively contributes to mention the effect on
student test [2],
material [3]. Choosing a sequence of questions for a

which reinforces memorization of
student becomes an important component of training [4].
The system should be able to retain and motivate the
user to learn more and do it on regular basis. For this, we
have to develop a system of gamification and selected
algorithms should form the core of the intelligent

LB 3I-0L 9v™M3I30 — WORKS OF GTU - TPYAbI ITY
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training system. The effectiveness of training depends on
these components.

Construction of question sequences.

1. A_u is the set of answers for the user u. It is ne-
cessary to identify question g which would be asked next

2. The sequence of questions that would be asked
next Q_u_n. Need to identify question g_n+1 which
complement sequence for the user u so that Q_u_n+1 =
(Q_u_n, g_n+1)

Last answers. The user u can answer the same
question many times. Let’s consider that only his last
answer is important for us

time(a) = time | a = (u, q, b, time)
alast,qu = (u' q, b' timelast,qu) € Aqu ) where timelast,qu

= max time(a)
a€Agy

where, u - user identifier, g - question identifier, b C
{0,1} - result of answer to question, time - time of the
answer.

Then for module x you can choose users’ last set of
answers to the question:

Alast,xu = {alast,qul q € er}
and the last set of right answers
Alast,xu+ = {a = (u: q, b' time) | ae Alast,xu' b = 1}

In this case the user progress in the module would be
counted as

|Alast,xu+ |

Progress,(x) =
|Qxl

Clustering of topics and modules on complexity.

To create personalized learning system, it is proposed
to break the set of questions (already marked by tags) on
modules by categories and complexity. Let’s use
qualitative and quantitative methods of clustering. The
task of breaking into clusters by the similarity is the task
of categorical data clustering.

Let's consider the problem of clustering for catego-
rical data. With use of CLOPE [5] algorithm it is possible
to break into clusters any categorical data, working with
them as transactional data.

Transactional data clustering problem is to obtain

such a partitioning of the entire set of transactions, that

ISSN 1512-0996
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similar transactions were in one cluster, and that differ
from each other - in different clusters.

The CLOPE clustering algorithm maximizes global
utility function, which makes closer transactions in
clusters by increasing parameter of cluster histogram.

Usage of this algorithm gives ability to create
automatically the partition of all materials for each topic
into modules (clusters) by complexity and sameness of
categories (tags) and to control the size of modules.

Quality criteria for clustering

CLOPE algorithm does not provide the calculation of
the distance between the individual objects in the cluster
and distance between clusters and uses a global utility
function. Given this, and the fact that the partition must
have special features to solve a specific problem, to
assess selected external quality criteria, indexes Rand,
Jaccard and FM should be used [6].

Suppose we are given some training sample X, for
which the correct clustering C is known. With some
clustering algorithm we have received K. We need to
check how K coincides with C. Calculate the number of
pairs of elements (xi, xj), for which:

e elements belonging to the same cluster in C and
one clusterin K : SS

e elements belonging to the same cluster in C and
different cluster in K : SD

e elements belonging to the same cluster in C and
one clusterin K : DS

e elements belonging to the same cluster in K and
different cluster in C: DD

Then accordance indices are calculated as: (ss + dd) /
(ss +sd +ds + dd)

1. Rand
RI = SS+DD
SS+SD+DS+DD
2. Jaccard
ss
] = SS+SD+DS
3. FM (Folkes and Mallows index)

SS DD
FM = /- x
SS+SD  DS+DD|

The formalization of the complexity of content. The

complexity of the question, rule or tag - a number from 0
to 1is based on responses.

Questions difficulty

i 14 q-1
Difficulty(q) = ﬁ

where A_q - set of answers to the question g, such so

ISSN 1512-0996
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AgCA AL VA=A A NA;_ =0
A_g- - wrong answers on the question g
A_g+ - right answers on the question g
|.| - power of set

Tags difficulty

R |4 ¢q-1
Difficulty(t) = IA—t—ZqI

where A_tq - set of answers to questions marked
with atagst,
Ag, = {a]a €V Aq;,q; €0Q;}
A ©A A VA = Arg Arge NAy- =0

Rules difficulty
Difficulty (r) = Lrel

_rq
where A_rq - set of answers to questions connected
to theruler,
Ag, = {a|la €U Aq;q; €0}
Arg CAA G VA = A, Argi NAy_ =0

Modules difficulty
Yqeq, Difficulty(q)

Difficulty(x) = o

Modules of each course - ordered set. Modules inside

of the course organized by complexity
Difficulty(x;) < Difficulty(xi.q1)

Recommendations for future research

The most difficult problem for the widespread use of
intelligent tutoring systems is the motivation and
retention of students [7][8]. One of the main objectives
in creating the educational system is to provide
education in the absence of the institution. In this case,
the problem is palpable, about 90% of students do not
return to training after the first few lessons [9][10].
Therefore appropriate user interface should be created
that will increase student motivation. It is necessary to
implement game mechanics and develop other ways of
promotion.

It is essential to implement quality assessment
methods for questions selection algorithms, considering
both subjective assessments of satisfaction of student
learning and the effectiveness of the receipt of

knowledge.
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CONCLUSION sequence of tasks considering individual student's level

This work proposes the structure of personalized of knowledge.

learning, which allows different approaches to creating The structure of the system could be used for online

an

individual training plan. The ways of automation of training and assessment of knowledge in education,

the system responsible for the creation of building knowledge assessment testing projects, and standardized

tests GMAT, IELTS, and others.
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Some recommendations are made based on the methods of RAT technical maintenance system such as in working
processes of RAT the main direction of labor productivity has to be reduction of scheduled operations of technical
maintenance and increased efficient use of on-condition maintenance method.
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