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Abstract—The paper reports on the contents of the
empirical research on the evaluation of the effectiveness of the
student training based on organizational and pedagogical
conditions of the mobile learning. We specify the stages and the
content of the experiment as well as its conditions and
sampling. The sample consists of students enrolled in the
programme of higher professional education 40.04.01 “Law”.
For evaluation of the students' learning outcomes
organizational and pedagogical conditions of the mobile
learning the authors employ various test banks developed for
the experiment. The data collected during the experiment are
processed and analyzed with help of Student's t-test.
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. INTRODUCTION

The practice of modern innovational development in
Russia is conditioned by the need in improving the socio-
economic system of the country. Following this strategic
direction in various public domains is put down to the
development of priority research areas, technologies and
engineering in the RF. Information and telecommunication
systems and technologies are well integrated into numerous
life spheres including the education system. Such a process is
facilitated by external conditions connected with the
informatization of the society as well as by internal ones
determined by the expansion of up-to-date PCs and other
multimedia devices in educational organizations and in
private hands (laptops, smartphones and tablets), data
telecommunications network and software.

According to the international research <Viobile
thinking>>[15] as late as in 2013, 6 billion 800 million people
(96% of the world population) were in possession of a
mobile phone; about 1 billion 877 million people in the
world had access to the mobile internet using high bitrate
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access 3G/LTE. Besides, the statistics of Q3 of 2015 r.
suggest that LTE coverage exceeds 70% in 21 countries
while for 53 countries it is at least 50% coverage. Thus, LTE
networks, as a rule, are accessible in most countries [9].
These figures demonstrate that a considerable number of
countries boast high bitrate mobile internet access.

It has become evident that mobile devices (telephones,
smartphones, tablets, virtual vision glass, smart watch and
other gadgets) are widely used in the education sector. They
are available to most learners in Russia. However, the
integration of these devices into the process of education is
rather slow in comparison with many countries-leaders in
implementing mobile learning. In the document <«Mobile
learning for quality education and social inclusion> [14]
published in 2010 by the UNESCO Institute for Information
Technologies in Education, it is stated that educators cannot
ignore the obvious fact of a growing popularity of mobile
devices with young people, which is a prerequisite for
analyzing how mobile means of communication and mobile
technologies can enhance the effectiveness of the education
process and prove indispensable in reaching pedagogical
goals.

It can be claimed that mobile learning, originated in the
21st century, employs mobile wireless devices, the rapid
upgrading and expansion of which are progressing as means
of learning. Special attention should be drawn to the fact
that the development of mobile devices is accompanied by a
rapid sprawl of information and telecommunication networks
with high bit-rate internet access, which increases
opportunities of mobile device application in the learning
process and provides access to learning resources at best
time available.

In this connection the study of organizational and
pedagogical conditions that enable effective integration of
innovative ICT and technologies of mobile learning into the
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education process proves a pressing issue. The objective of
the study is to enhance quality and student training
effectiveness in high educational establishments.

The theoretical research conducted by the authors reveals
general and essential characteristics of the key notions of the
research problem and defines them as follows:

e Organizational and pedagogical conditions — a
characteristic of the pedagogical system that reflects
a unity of opportunities of material, space and
educational environment, the realization of which
provides organized, effective and  purposeful
functioning, as well as the development of the
pedagogical system;

e Mobile learning — a principled process of active and
interactive communication of learners by means of a
didactic information and communication technology
that possesses  specified  opportunities  for
implementing methods and forms of instruction.
This technology has a specified character of
presenting the educational programme as learning
content and enables a student, irrespective of the
location and time of learning, to achieve educational
goals and pre-planned learning outcomes [20].

Today mobile learning in Russia is under the spotlight of
the pedagogical science and practice. The application of
mobile learning in the process of student training at
educational establishments is to be based on pedagogically
tested approaches and teaching methods. For this purpose the
analysis includes, but is not restricted to, foreign scholarship
on the problem of mobile learning. There is enough
scholarship on computerization and using information and
communication technologies in the process of education.

The demand search for <«m-learning>> and specification
<education educational research>3 in the Web of Science for
the last five years shows 209 publication references (dated
02.05.2016 r.). The analysis of the publications for the
indicated period demonstrates that studying various
organizational and pedagogical conditions of mobile learning
is becoming one of the key trends in the sphere of mobile
learning implementation.

In the context of the present work we consider the
research of the following interesting:

e Factors that encourage successful integration of
mobile learning at university [2], including
administrative factors; those connected with grown-
ups’ prevailing reasons for learning (cognitive,
emotive and social) [12], factors related to
schoolchildren’s and educators’ attitude to mobile
learning [16];

e Interconnection of learning material presentation on
the smartphone and conditions of evoking learners’
interest, concentration and achievements [22];

e Pedagogical conditions and peculiarities of mobile
learning implementation in the context of distance
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education in the process of extracurricular activity
[17];

e Students’ evaluation of IPAD application in the
course of field practical training and awareness of
application peculiarities of this learning tool under
the present conditions [21];

e  Peculiarities of controlling learners’ attention in the
course of mobile device application in class [18];

o Didactic opportunities and the choice of game
mobile applications for teaching schoolchildren [8,
11];

e Issues of using mobile learning in teacher training
[5];

e The connection between using mobile telephones
and the quality of preparing home assignments by
students [13];

e Opportunities and problems of developing
technological platforms for mobile learning and
syllabus design [10].

In accordance with the suggested and tested hypothesis
of the research, if organizational and pedagogical conditions
of mobile learning are integrated into the teaching process at
university, it improves students’ level of training.

Il.  ORGANIZATION OF EMPIRICAL OBSERVATION

For testing the suggested hypothesis we did an empirical
research in the form of a pedagogical experiment aimed at
the performance evaluation and testing of the educational
programme of training Masters of Law based on the
organizational and pedagogical conditions of mobile learning
[20]. The assessment tool for performance evaluation is the
level of the students' learning outcomes.

The conducted experiment included three stages:
ascertaining experiment, formative experiment and analytical
experiment. At the ascertaining stage of the pedagogical
experiment we set the following tasks: formation of the
student body (check sample and experimental sample),
assessment methods selection and statistical processing of
the results.

The samples were formed by randomizing technique. We
filtered 2 samples (1 of the control group and 1 of the
experimental group). The sample consisted of 46 first-year
students, all of which are enrolled in the programme of
higher professional education 40.04.01 "Law" "Table I".

TABLE I. EXPERIMENT PARAMETERS
Ye Sample size Evalua
Ne Discipline ECTS ar | contr | experi tion
ol mental tool
“Important
1 Problems of the | 4 1 Test
Civil Law”
“Contract Law: 22 24
2 Important Issues and | 4 1 Test
Court Practice”
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The experimental groups were taught some of the
disciplines of the curriculum with the use of mobile learning.
The control groups were taught the same disciplines without
mobile learning.

The validity of the sample comparison (the experimental
and control groups) according to the criteria was conditioned
by the fact that all the groups had the same curriculum
classes; the time allocated for each discipline was identical;
classes were organized in the same conditions and with
identical evaluation tools for grading students and measuring
learning outcomes.

The fact that no preparatory training in the disciplines
was conducted was taken into account as well. Therefore, we
may assume the equality of the samples (student groups)
under consideration [3]. The difference lay in using mobile
learning in the course of student training in the experimental
group. In the control group no mobile learning was applied.

We evaluated the effectiveness of the educational
programme in the course of training students based on
organization and pedagogical conditions of mobile learning
with help of computer testing using test banks.

All evaluation tools were developed by the academic
teaching staff in charge of higher education programme
40.04.01 "Law". The test banks for the disciplines
“Important Problems of the Civil Law” and “Contract Law:
Important Issues and Court Practice” were developed
according to the principles described in the researches [4, 6,
7, 19]. The instrument used for testing and processing the
results was the software tool "Adaptive Test Environment —
ACT".

IIl.  THE FORMING EXPERIMENT

At the forming stage of the pedagogical experiment we
taught the students and graded their work according to the

disciplines of the high education programme 40.04.01 “Law”.

We taught the students taking into account organizational
and pedagogical conditions of mobile learning. The
educational programme is built on the authors’ method of
syllabus design.

The essence of this educational programme is the
structure of the educational programme of student training in
conditions of using organizational and pedagogical methods
of mobile education. The employed method develops itself
through the description of the syllabus design at every level
of the educational programme [20].

IVV. DISCUSSION

At the analytical stage of the pedagogical experiment we
used statistical analysis and interpreted the students' grading
results. We present the statistic processing and interpretation
results of the students' grading using Student's t-criterion and
formulate the null (HO) and alternative (H1) hypotheses of
the statistical check: HO, the average level of the learning
outcomes in the control and experimental groups, is
statistically similar. H1, the average level of the learning
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outcomes in in the control and experimental groups, is
statistically dissimilar.

According to the calculation methodology [1, C. 139-
154], we adopt p-level 5% (p = 5%), i.e. we adopt the risk of
error in the output in five out of one hundred cases at test-
takers’ random sampling for each experiment.

Based on the results of the students' tests from the
experimental and control groups, we made an automated
calculation of Student's t-distribution "Table I1".

TABLE II. THE CALCULATION RESULTS OF STATISTICAL VALUE OF
STUDENT'S T-DISTRIBUTION
s Important Problems of Contract Law:
Discipline L Important Issues and
the Civil Law -
Court Practice
Critical p<0.05 p<0.01 p<0.05 p<0.01
value t 2.01 241 2.01 241
Empirical
value t 4.3 3.8

The differences discovered between the control and
experimental samples are significant more than at the five-
percent level, i.e. the average level of the students' learning
outcomes in the disciplines “Important Problems of the Civil
Law” and “Contract Law: Important Issues and Court
Practice” in the experimental group is higher than that in the
control group. In terms of statistic hypotheses this statement
reads as follows: hypothesis HO on identity is rejected, and at
the 5% level an alternative hypothesis H1 on the difference
between the experimental and control groups is accepted.

The statistical analysis of the students' grading results
demonstrates that the learning outcomes in the experimental
group are better than in the control one. This result is put
down to the stepped-up action and convenience of the
students’ independent learning activity organization, which
can be observed through the analysis of the conducted survey
with the students of the experimental group.

V. CONCLUSION

The statistical analysis of the students' grading results
demonstrates that the learning outcomes in the experimental
groups are higher than in the control ones. Thus, we make a
conclusion that teaching students enrolled in the programme
of higher education 40.04.01 “Law” based on organizational
and pedagogical conditions of mobile learning promotes
them more effectively in learning the disciplines than
without organizational and pedagogical conditions of mobile
learning. Having regard to the above, we affirm that the
suggested hypothesis is justified.

VI. RECOMMENDATIONS

The results of the research provide a theoretical and
methodical basis for solving urgent theoretical and practical
problems of using innovative ICT in education. Further
research in the field can be carried out in accordance with the
immediate prospects of developing new mobile devices and
ICT in education; providing organizational and pedagogical
grounds for introducing and improving ICT in education.
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