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ONEeKTPOHHbIN KYpC Kak uucpoBon
ob6pa3oBaTtesibHbIN pecypc cCMeLlaHHOro
o6y4yeHus B YCJIOBUAIX BbiCLLUEro o6pa3oBaHns

CopokoBa M.I".

DIreQY BO «MockoBCKUiA FOCYyLapCTBEHHbIN MCUXONOro-neaarormyeckumi
yHuBepcutet» (PreEQY BO MITIMY), r. Mockea, Poccuiickas depepaums
ORCID: https://orcid.org/0000-0002-1000-6487,

e-mail: sorokovamg@mgppu.ru

MpencTasneHbl pesynsTatbl MUAOTHOMO SMMMPUYECKOTO UCCNEAoBaHNs BO3MOX-
HOCTel 3MeKTPOHHOrO y4ebHOro Kypca «MaTtemaTtnyeckue MeTofdbl B MCUXOMNOrum»
KaK LmdppoBoro o6pasoBaTefisHoro pecypca CMeLLaHHOro 06y4eHus no Mopenv
«MnepeBepHyTbIN Knacc» B MITIMY. M3y4anmcb OTHOLLEHUE CTYOEHTOB K CMELLaHHO-
My 06y4eHnio B chopmaTte 3MEeKTPOHHOro Kypca, UX CaMOOLIeHKa BOBNEYEHHOCTU B
y4e6HbIN npoLecc 1 obpasoBaTenbHble pedynbraTbl. O6LLmii 06beM BbIGOPKM COCTa-
BUN 387 CTYAEHTOB NCYXONOrMHYECKNX (DaKyrbTETOB, SKCNepYMeHTabHasa rpynna —
78 4enoBek, rpynna cpaBHeHus — 309 CTyOeHTOB TPaauLMOHHO-0YHOrO 06yYeHus,
ypaBHOBELLIEHHAA C 3KCMEPUMEHTANIbHON FPYMnoii MO KOHTEKCTHbIM napametpam
(nornoBo3pacTHOW cocTas, HaNpaBneHns 1 creumanbHOCTM MOArOTOBKM, 0Oy4eHne y
0[HOro 1 TOro Xe npenofasarens, npuHaanexHocTb kK MITIMY). YctaHoBneHo, YTo
OCHOBHbIMW NPevMyLLIECTBaMN CTYAEHTbI CHUTAIOT JOCTYMHOCTb Y4eOHbIX MaTepua-
JI0B M MHGbOpMaLMm O CBOEW WHAMBMAYANbHON TPAEKTOPUK MPOXOXKAEHUS Kypca B
no6oe Bpems, yAoO6CTBO NMPU CamMOCTOATENbHON MOAroTOBKE K 3aHATMAM. [Jeatens-
HOCTb Ha CeMmHapax xapakTepuayeTcsi MU Kak akTVBHOE B3avIMOLENCTBME C OOHO-
KYPCHVKamu v ¢ npenopasaTeniemM v BOBMEYEHHOCTb B y4eOHbIN npouecc. B uenom
CTYAEHTbI MONOXUTENBHO OLIGHWIIN UCTIONb30BaHNe 3NEeKTPOHHOro Kypca B 06paso-
BaTesIbHOM npouecce A1 CMeLLaHHoM (hopMbl 06YHEHUS Kak COBPEMEHHbIN MOAXOL,
1 BbICKa3asv XenaHume nady4atb B 3TOM chopmare v apyrue npeameTbl, a Takxe Kypebl
B [Pyrux yHuBepcuteTax Poccumn u 3a pybexom. CyLLEeCTBEHHbIX TPYAHOCTEN B U3-
YYEHWW 3NEKTPOHHOTO Kypca BbISBNEHO He 6bino.[ToaTBepXaeHa AOCTOBEepHas CBA3b
MeXAy MONOXWTENbHOM OLEHKON CTYAEHTaMM CBOMX 06pa3oBaTesibHbIX JOCTUXKEHNI
M UX MO3WUTUBHBIM OTHOLLIEHUEM K HOBOMY chopmarty (p<0,001). O6pasoBatesbHble
pesynbTaTbl CTYAEHTOB MOCME MPOXOXAEHUA 3MEKTPOHHOro Kypca CTaTUCTUHECKu
3Ha4MMOo yny4Lumnueb (p<0,001). Pe3ynbTaTbl CTYyAEHTOB B rpynne CMeLLaHHOro 06-
y4eHus B hopmare 3MeKTPOHHOro Kypca Ha BbIXOfe B CPEAHEM JOCTOBEPHO BbILLE,
4YeM B rpynne TpaamuMoHHO-04HOro oby4eHus (p<0,001). BxogHoro cpesa B rpynne
TPaAMLIMOHHO-04HOr0 0BYyHeHNs NPoBeAeHO He ObINo, OAHAKO MO KOHTEKCTHLIM Napa-
MeTpaM OHa MOSTHOCTLIO aHANIOrMYHa 3KCNEePYMEHTANBLHOM Fpynne, NO3TOMY HET Hut-
KaKux OCHOBaHWUI Npegrornaratb pasnnyms 3HaHun Ha Bxofe. VccneposaHue npose-
fieHo B MOCKOBCKOM roCyAapCTBEHHOM MCMXONOro-NefarornyeckoM yHuBepcuTeTe.

KnroyeBble cnoBa: cvellaHHoe O6y4eHve, MOfenb «MNepeBepHYTbIA Krnacc»,
3MEKTPOHHBIN y4ebHbIN Kypc (BYK), MaccoBbIn OTKpbITbIA oHnanH-kype (MOOC),
LmdbpoBble TEXHONOMMN B 06pa3oBaHnm, LmdpoBoe obpa3oBatenbHOe NpoCcTpaH-
CTBO, 06pa3oBaTtesbHble pe3ynbTathl, Kputepuii MaHHa—YWUTHU, Kputepuii Yun-
KOKCOHa, kpuTepuii Xu-ksagpart, koadduumneHT koppenaumm Cnvpmera.
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HOro 06y4eHUsi B YCMOBUSAX BbICLLEro o6pal3oBaHus // MNcuxonormyeckas Hayka n oopasosaHue. 2020.
T. 25. Ne 1. C. 36—50. DOI: https://doi.org/10.17759/pse.2020250104

37




CopokoBa M.I". SneKTPOHHbIV KypC Kak LndpoBo 06pasoBaTesbHbI pecypc
CMeLLaHHOro 06y4eHUs B YCOBUSIX BbICLLEr0 06pa3oBaHus
Mcmxonornyeckasn Hayka n o6pasosaHue. 2020. T. 25. Ne 1

Introduction

Using of digital technologies in higher
education in a variety of approaches, such as
blended learning, mass open online courses
(MOOQCs), diverse hybrid models, is a pow-
erful global trend [9; 13]. Digital educational
services market is growing rapidly, and uni-
versities that do not fit into this trend are at
risk of being outsiders. According to a survey
of representatives of 250 universities from
37 countries conducted by the European
University Association (EUA) [6], 91% of
universities successfully use a blended learn-
ing system for students, 82% simultaneously
implement distance learning technologies and
develop their own MOOCs. Thus, the empiri-
cal assessment problem of various aspects of
learning in the digital educational space is of
extra relevance.

Connecting with the trend of the digital
transformation of education, blended learning
technology has spread in Russian universi-
ties and schools, since not all universities are
ready to switch to MOOCs and thereby sharply
reduce personal communication between stu-
dents and the teacher. Blended learning (BL),
in accordance with the opinion of H.C. Chris-
tensen, is a formal educational program that
implies a combination of traditional full-time
study (TFS) with distance learning and online
resources by the control elements availability
by students over the place, time, individual tra-
jectory and pace of their learning [1; 9]. In our
research, the e-course “Mathematical Methods
in Psychology” (EC MMinP), hosted on the
LMS Moodle platform, became such a digital
resource.

Considering the implementation problems
of blended learning models at universities, re-
searchers [2; 3; 8] recognize its’ advantages,
in particular, in improving the quality and in-
formation capacity of training through the use
of alternative sources, as well as better struc-
turing of educational information and its pre-
sentation in different forms; greater transpar-
ency of the educational process for teachers,
students and administration; in the flexibility
and individualization of education, increasing
its accessibility and mass character, mobility
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and technological effectiveness, as well as
in the development of students’ communica-
tion skills as a result of joint educational and
research activities. Its individual weak points
are also noted, such as the substitution of
personal communication by electronic; insuf-
ficient control over student independence in
testing and completing assignments; a signifi-
cant burden on the teacher by developing of
e-courses and verification of a large amount
of reporting [5; 8], but they are not of a fun-
damental nature and, as a rule, allow adjust-
ment. According to the study [4], university
professors emphasize analogues advantages
of MOOCs, and as disadvantages they call
pedagogical imperfection of this format, spe-
cial requirements for the educational system,
resource costs, and professional risks for the
instructor.

Many authors cite the results of so-
ciological surveys of students, in general,
showing a positive attitude of respondents
to e-courses and BL. So, according to the
American association “The Sloan Consor-
tium”, about 60% of students studying in the
United States believe that blended learn-
ing is much more effective than traditional
full-time education [6]. An analytical review
[3] presents the results of a student survey
conducted at the National Research Tomsk
Polytechnic University. The most important
advantages of using electronic resources,
students consider: constant access to tutori-
als and assignments; participation in online
testing; the ability to complete and submit
assignments through an electronic medium;
the opportunity to ask the teacher questions
at any time, hyperlinks to external informa-
tion sources, video lectures by professors.
Similar advantages when using LMS Moodle
in teaching a number of special and general
scientific disciplines are noted by the authors
of the article [5]. The same results are con-
firmed by the students themselves partici-
pating in electronic courses in the BL-format
according to surveys and analysis of their
classmates opinions in forums [10].

In Russian studies, very few individual
attempts were made to empirically evaluate
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the effectiveness of blended learning in its
various aspects. So, for example, in [1] it was
shown that blended learning according to the
“rotation of stations” model in mathematics
lessons at school positively affects the qual-
ity of subject and meta-subject educational
results. It seems very important to conclude
that the growth of objective results is a con-
sequence of applying not so much a specific
model of blended learning as a new approach
as a whole, which combines a number of fac-
tors affecting the result. In the article [12], for
the undergraduate students studying course
“Life Safety”, the best educational results of
the blended learning group are confirmed
as compared to traditional full-time study.
Interactive pedagogical teamwork in the in-
formation and educational environment using
e-courses contributes to the growth of stu-
dents ‘internal motivation to employ informa-
tion technologies [7], as well as increasing
the performance of various types of students’
independent activities, their self-development
[15]. We note, however, that only in one of
these studies methods of testing statistical
hypotheses were used, and in the rest, quan-
titative analysis is carried out at the level of
calculating averages, percent, and plotting,
that is, only descriptive statistics methods,
which, strictly speaking, does not provide evi-
dence for the conclusions.

The opinions of foreign researchers re-
garding the advantages of various models
of e-learning and blended learning differ [9].
For example, meta-analytical reviews by
R. Clark, J. Bishop, M. Verleger do not con-
firm the effectiveness of their use in terms
of educational results, and collective meta-
studies by B. Means et al. or Y. Zhao et al.,
on the contrary, present evidence in favor of
higher blended learning outcomes compared
to traditional full-time and distance learning.
According to R. Clark, the advantages of e-
learning, including blended learning, cannot
be considered proven for 2 reasons: due to
a mixture of technology factors, teaching ma-
terial and teaching methods, as a result of
which it is impossible to understand due to
which specific factor a large efficiency is con-

firmed; control groups are organized so that
they do not allow an unambiguous interpre-
tation of positive results in the experimental
groups [9, pp. 14—15].

In the pilot study, we focused on exploring
the possibilities of the e-course “Mathematical
Methods in Psychology” (EC MMinP) that we
developed as a digital resource for blended
learning implementation at the university.
This subject, on the one hand, plays a sig-
nificant role in developing students’ skills in
the quantitative analysis of psychological and
educational researchs empirical data and in
many respects ensures quality of graduation
qualification papers and evidence of conclu-
sions, and on the other hand it is quite difficult
to master, since it has a significant mathemat-
ical component and involves the active use of
technical means, in particular, the SPSS sta-
tistical package. At the same time, the range
of applied methods of mathematical statistics
and the capabilities of modern software are
constantly expanding. That is why it was so
important for us to develop a positive attitude
of students to the new educational format,
to promote their independence and involve-
ment, to intensify self-learning processes, not
only not reducing the quality of educational
results, but, on the contrary, contributing to its
improvement.

Object of the research is the views of stu-
dents and their educational results in the study
of the e-course “Mathematical Methods in Psy-
chology”.

Subject of the research: students’ attitude
to blended learning in the format of an e-
course, their self-assessment of involvement in
the educational process and its performance.

Purpose: to test the e-course “Mathemati-
cal Methods in Psychology” as a digital edu-
cational resource of blended learning, to em-
pirically evaluate its performance as a tool for
developing of students’ positive attitude to EC-
format, for supporting of their involvement in
the educational process and achieving of good
educational results.

Tasks:

1) to identify the strengths, weaknesses and
possible difficulties of the EC MMinP studying,
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to assess involvement in the educational pro-
cess from the point of view of students,

2) to determine the relationship between
the attitude of students to blended learning in
the EC-format and their self-esteem of their
educational achievements and the applicability
of acquired competencies,

3) to evaluate empirically the educational
results of blended learning students group as
compared with the group of traditional full-time
study.

Hypothesis: the study of the e-course
“Mathematical Methods in Psychology” will
contribute to the development of students
positive attitude to blended learning in the
EC-format, to their positive self-assessment of
involvement in the educational process and to
good educational results.

Research design

A pilot empirical research of various as-
pects of blended learning performance in the
format of EC MMinP, implemented on the
LMS Moodle platform, was conducted at the
Moscow State University of Psychology and
Education (MSUPE) in February and March
2019. The main attention is paid to testing the
EC MMinP capabilities as a tool for organizing
the educational process in the digital educa-
tional environment in the “flipped classroom”
BL-model.

At the formative stage of the experiment,
students of the experimental group (EG) lis-
tened to video lectures at home, and at the
seminars new information was updated in ac-
tive and interactive modes — students solved
psycho-educational research case-tasks in
the SPSS, answered the teacher’s questions
and discussed complex material. Internal EC
MMinP reporting — 4 online-tests and an
individual case assignment of 6 tasks — stu-
dents also performed independently outside
the classroom. At the end of the study, the EG
students anonymously filled out the “Students’
Opinions on EC MMinP” questionnaire in the
feedback mode through the LMS Moodle sys-
tem.

To compare the educational results of the
EG with the group of traditional full-time study
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(TFS), we used data from the output testing of
students who studied with us in the same dis-
cipline in the spring semester 2017/2018 and
in the autumn semester 2018/2019. An input
slice of knowledge of this group was not car-
ried out, therefore we consider it to be “control
group” (“CG”) only conditionally and hereinaf-
ter in the text we write this term in quotes.

Both groups — EG and “CG” — also
passed an external online-test of 20 questions
through the Department for Monitoring the
Quality of Professional Education (DMQPE)
of the MSUPE. The EG was tested twice —
as an input (1st slice) prior to the study of the
e-course MMInP and as an output (2nd slice)
upon completion of its study. The “CG” passed
only output testing. The quality parameters
of an external test as a measuring tool were
checked also using data from testing students
of the EG in other disciplines.

We note that even without the possibility
of statistically confirming the absence of dif-
ferences between the EG and the “CG” at
the ascertaining stage of the research, we
expected that their previous knowledge level
of mathematical methods in psychology is on
average the same, since the EG and “CG” are
balanced by gender and age composition; all
testees are students of 4 psychological facul-
ties of Moscow State University of Psycholo-
gy and Education and in accordance with the
curriculum previously studied the same basic
discipline “Mathematics and Mathematical
Statistics”, which is the basis for mastering
the MMInP. For a more thorough comparison,
we specifically singled out a subgroup of stu-
dents “CG1” in “CG”, balanced with the EG in
a number of other contextual parameters —
by affiliation with the faculty, semester of
study, and training program majors. All these
are indirect considerations, and not strict evi-
dence, but for a pilot study they seem to be
quite acceptable.

Data Analysis Methods

The empirical data analysis was carried
out using descriptive statistics methods, non-
parametric statistical tests for assessing differ-
ences for quantitative measurements (Mann-
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Whitney test, Wilcoxon test), testing meth-
ods for the relationships of quantitative and
nominative variables (Spearman correlation
analysis, Chi-square test) [11; 14]. All these
methods are nonparametric; therefore, they do
not require checking whether the distributions
of the studied traits are normal. The analysis is
performed in the SPSS statistical package of
the 23rd version.

Sample Description

In the formative experiment participated
the 4th year students (N = 78, 88.5% of girls,
11.5% of young men) of the faculties of Legal
Psychology (79.5%, N = 62) and Consultative
and Clinical Psychology (20.5%, N = 16) of
2 training program majors — Clinical Psychol-
ogy (50.0%, N = 39) and Pedagogy and Psy-
chology of Deviant Behavior (50.0%, N = 39).
By the end of classes, 88.5% (N = 69) of stu-
dents from the initial sample completed the
e-course, i.e. passed all internal reporting for
positive assessments, filled out a feedback
form and passed the external online test. We
used these data in the analysis as the results
of an experimental group (EG). The remaining
11.5% (N = 9) of the initial sample students
practically did not log into their account, did
not attend full-time classes and did not pass
output testing.

As a general “control group” (“CG”,
N = 309) the data of output testing of the 3rd
(N = 198) and 4th (N = 111) year students
of 14 academic groups are considered.
They are the students of Faculties of Legal
Psychology (LP), Consultative and Clinical
Psychology (CCP), Clinical and Special Psy-
chology (CSP) and Extreme Psychology (EP),
who studied with us “Mathematical Methods
in Psychology” within the traditional full-time
learning, among them 84.5% of girls and
15.5% of young men. Among these students
were representatives of the 2 mentioned pro-
gram majors — Clinical Psychology (45.3%,
N = 140), Pedagogy and Psychology of
Deviant Behavior (26.2%, N = 81), as well
as of bachelor's program major Psychol-
ogy (19.7%, N = 61) and of program major
Psychology of professional activity (8.7%,

N = 27). For a more thorough comparative
analysis, we also extracted from the general
“CG” the subgroup “CG1” (N = 91) of students
of the same 2 faculties — LP and CCP — and
of the same 2 program majors as the EG, but
who studied MMInP discipline with us in TFL-
format one year ago — in the spring semester
of 2017/2018 year: this sample is most similar
in terms of context parameters to the EG. The
remaining students of “CG” were tested in the
autumn semester of 2018/2019.

Analysis Results

Advantages, weaknesses

and involvement in the process

of the e-course MMinP studying

in students’ assessments

In the questionnaire “Students’ Opinions
on the EC MMinP”, we formulated 56 closed-
ended questions for students with the answers
“yes” and “no”, as well as an open question:
“The general impression of the EC MMinP:
pros, cons, what is to improve?” The survey
is anonymous, questions were presented ran-
domly, not by topics.

Consider the most interesting results. The
advantages of the e-course in students’ point
of veiw: the availability of e-course at any time
(100%), the possibility to always be aware of
their grades, tasks, topics of seminars in e-
course (98%), the convenience of preparing
for classes and the ease of repeating what was
unclear (95 %), the fact that with e-course it
became easier to catch up on missing mate-
rial (92%). The vast majority of students agree
that e-courses and blended learning make
education more accessible (97%), and that e-
course is a good solution to the problems of
those students who work and cannot attend
classes (92%). At the same time, 86% of stu-
dents prefer not to attend lectures, but to listen
to their videos, and 59% think that the e-course
is convenient, since an in-person presence at
lectures is a waste of time. In general, it is con-
sistent with the results of [3; 5; 10].

We ftried to find out from students the pos-
sible difficulties in studying the EC MMinP, but
there were practically none. Indeed, the vast
majority of students deny that it is technically
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difficult for them to study in the EC format (No,
89%), it was difficult for them to get used to
the new form of training in a mixed format (No,
79%) or to correctly plan the time to do tasks
(No, 62%). At the same time, 59% disagree
with the opinion that it is more difficult for teach-
ers, not students, to work in the EC-format:
students are much more advanced in digital
technologies. It is difficult to say whether this is
a compliment to teachers: after all, almost 40%
of students confirm this point of view!

Very interesting for us were questions
about the involvement of students in the learn-
ing process, about their independence and
how the instructor managed to organize their
interaction. It was nice to know that 65% of the
students systematically studied the EC-tuto-
rials from the very beginning, 80% communi-
cated with classmates at the seminars in order
to better understand the subject, 76% provided
assistance at the seminars, and 68% received
the help of classmates. In addition, 62% of re-
spondents often answered questions from the
instructor, and 97% completed the final case-
task on their own.

What is more preferable for students —
EC and blended learning or MOOCs? How
much do they need personal contacts with
the teacher? It turned out that 74% of respon-
dents deny that it is difficult for them to work
independently in the EC without the help of a
teacher, and also that in the EC they had few
personal contacts with the teacher, therefore,
there were enough contacts. However, most
students do not agree to replace face-to-face
meetings with the instructor only for videos and
contacts through forums (No, 80%), as well as
through webinars (No, 70%). All this speaks
more likely in favor of students’ preference for
blended learning.

Evaluating their attitude to the EC-format,
83% of students agree that they liked the EC
as a modern form of education, 59% want to
study other subjects in the EC format, and
only 14% say that they do not like the EC-for-
mat and they don’t want to so learn. It is very
significant that 80% of respondents would like
to study some courses at other universities in
Russia with the right to be recognized at the
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MSUPE, and 76% think that it would be inter-
esting and useful for them to take a course at
a foreign university with the right to be rec-
ognized at the MSUPE. However, this is pos-
sible only in MOOCs, therefore, this format
also has good prospects to be in demand.

Among the recommendations of students
to improve the process of studying EC are:
to devote more time to solving practical prob-
lems in SPSS, more evenly distribute semi-
nars in the schedule, as well as time between
seminars, homework and testing. Students’
comments were sometimes contradictory:
information about the deadlines for report-
ing on the EC-modules seemed to be not
enough for some respondents, while for the
others, on the contrary, the instructor’s con-
trol seemed redundant. Some of them were
unaccustomed to great independence in the
study of the course: they wanted to work at
the same pace with the whole group. How-
ever, the solution of case-tasks in the old
fashioned manner “under the dictation of the
instructor” is not exactly assumed here, nor
is movement along the course at a uniform
speed: hence there is the feeling of “instruc-
tors’ less involvement” among some stu-
dents. We focused on the independent work
of the student at an individual pace suitable
for him, on the interactive nature of the stu-
dents’ work at the seminar, their self-study
and mutual learning. Particularly important
for us was the cooperation of students and
the instructor: the instructor understands stu-
dents’ problems (work, family, health, etc.)
and provides them with all the opportunities
to study in a mode convenient for them, and
students realize that they need the subject
for the graduation qualification papers cre-
ation and for scientific researches and re-
sponsibly relate to its study.

Students also expressed a lot of positive
feedback on the EC MMinP, among which
there is much greater efficiency than full-
time study; high information content of the
course, structured learning material and the
availability of its presentation in different
formats with a large number of examples
and analogies; practical benefit for scientific
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work. There was marked even an increase in
interest in mathematics, which is not a core
subject at all.

The relationships between students’

attitudes to the EC-format

and self-assessment of their

educational achievements

and of the practical applicability

of acquired competencies

A quantitative analysis of students’ opinions
allowed us to identify reliable relationships us-
ing the Chi-square statistical test. We give only
three of the most striking examples of reliable
relationships (Table 1, Table 2 and Table 3).

Among students who believe that he has
gained new and useful information, 91.1%

(51 respondents) say that they like the EC-
format as a modern form of education, and
among those who did not receive such com-
petencies (there are only 11 of them), 54.5%
(6 respondents) deny that they like the EC-
format (p < 0.001).

Among students who are already aware
of what methods will be used in their course
works or graduation qualification papers, 75%
(27 respondents) say that the final internal
EC-test did not cause difficulties for them, and
among those who do not know them (31 stu-
dents), in 54.8% (17 respondents) the final test
caused difficulties (p < 0.05).

Among students who do not like the EC-
format at all (there are only 9 of them), 55.6%
(5 respondents) agree that ECs lead to degra-

Table 1
The relationship between opinions on acquired competencies and attitudes
towards the EC-format
| liked EC-format as a
modern form of education
No Yes Total
| have a feeling that | really No Frequency 6 5 11
learned a lot of new and useful % in the row NO |54,5% 45,5% 100,0%
abou_t the applicatipn of math- Yes |Frequency 5 51 56
:mm dag‘;i'c’:ﬁ;Tds in psychology % in the row YES |8,9% 91,1% 100,0%
Total Frequency 11 56 67
% in the rows NO |16,4% 83,6% 100,0%
and YES in total
Table 2

The relationship between opinions on the practical applicability of the competencies
gained and the absence of difficulties in performing the final test

The final test for EC
caused me difficulties
Yes No Total
| am already aware of what No Frequency 17 14 31
mathematical methods | use in % in the row NO | 54,8% 45,2% 100,0%
my course work or graduation Yes |Frequency 9 o7 36
qualification paper % in the row YES | 25,0% 75,0% 100,0%
Total Frequency 26 41 67
% in the rows NO | 38,8% 61,2% 100,0%
and YES in total
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Table 3
The relationship between negative attitude to the EC-format and the negative
assessment of its applying in education
E-courses lead to degrada-
tion of the education quality
No Yes Total
| do not like the EC-format, | |No Frequency 52 6 58
don’t want to study like that % in the row NO  |89,7% 10,3% 100,0%
anymore Yes |Frequency 4 5 9
% in the row YES |44,4% 55,6% 100,0%
Total Frequency 56 11 67
% in the rows NO | 83,6% 16,4% 100,0%
and YES in total

dation of the quality of education, and among
those who like this format (there are 58 of
them), 89,7% (52 respondents) do not think
so (p < 0.01).

Thus, if students believe that they really
acquired a lot of new and useful information
about the application of mathematical meth-
ods in psychology and education, then they
are more likely to like the EC-format. If they are
already aware of what mathematical methods
they can use in their graduation qualification
paper, then the final test on the EC MMinP,
as a rule, does not cause difficulties for them.
If they do not like the EC-format at all, then
they more often agree that this format leads
to degradation of education quality.

The EG educational results comparison
according to an external output online test
before and after studying the EC MMinP
was carried out according to the Wilcoxon’s
sign rank test in a sample of N = 68 students.
EG indicators at the control stage are sig-
nificantly higher than at the ascertaining one
(p < 0.001), that is, they can no longer be ex-
plained by random factors, such as individual
characteristics of students, their motivation,
abilities, various test strategies, performance,
class attendance, etc. They increased on aver-
age from 40.3% to 75.1% of correct answers,
that is, by 34.8% test points. Since the test
consists of 20 questions, 5% corresponds to
one question, therefore, at the output, EG stu-
dents correctly answered an average of 6.96
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more questions. At the same time, in 63 stu-
dents the result improved, in 4 — it worsened,
in 1 — it did not change. At the output, the
scattering of test scores around the mean in-
creased (SD1 = 13.7 vs SD2 = 17.8), i.e. the
results have become less uniform.

Comparison of the educational results
of the EG and “CG” according to the exter-
nal output online test after the EC MMinP
completion was carried out using the Mann —
Whitney test. We compared the output test
indicators in the EG and in the total “CG”
(N = 309). The educational results in the EG
are on average significantly higher than in the
“CG” (p < 0.001). The average level of compe-
tencies in the EG (M1 = 75.07) is higher than
in the “CG” (M2 = 67.28) by 7.79 percentage
points, that is, students in the EG answered
correctly on average 1.55 more questions
than in “CG”. Moreover, the scattering of test
scores around the average practically does not
change (SD1 =17.66, SD2 = 17.52).

For a more detailed assessment of the
differences, we also compared the EG indica-
tors (N = 69) and the “CG1” group (N = 91),
which are completely similar in composition
and contextual parameters, to 4th year stu-
dents of the same departments of LP and
CCP, of the same 2 training program majors,
but who studied with us the MMInP course
at the TFS-format one year ago. The EG in-
dicators on average are significantly higher
(p < 0.001) than the “CG1” ones (M1 = 75.07
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vs M2 = 63.02) by 12.05 percentage points,
which corresponds to 2.41 questions, that
is, these differences are already cannot be
explained by random factors. In addition,
the standard deviation in “CG1” students is
only slightly higher, which indicates a slightly
larger scattering of points around the mean
(SD1 =17.66, SD2 = 18.54).

The quality of the external online test as-
sessing competencies on mathematical meth-
ods in psychology has also become our focus,
as it is a measuring tool and its characteristics
require empirical verification. Note that, strictly
speaking, students did not pass the same test
at the input and output, as well as tests inside
the EC, but similar tests, comparable in diffi-
culty. Let us explain how the output test was
built (it is also the input test). We developed
100 questions for him, divided into groups of 5
questions of the same type. Of these, for each
student, the HT-Line program used at DMQPE
of the MSUPE generated an individual test
of 20 questions, choosing one question from
each of the five in random order. Of course,
two different students might accidentally have
the same question in the tests, but the order
of answers to choose one right variant from
4 provided ones also changed. Tests inside
the EC MMinP we programmed on the same
principle. We used this approach to make the
“exchange of information” and “mutual consult-
ing” of students difficult during testing.

Let us explain what is meant by the same
type of questions. For example, in a case-type
question, a task from the field of psycho-ed-
ucational researches is considered and it is
proposed to choose an appropriate method
for solving it from 4 options. In all questions
of the same five, the themes and context of
the research are different, but from a mathe-
matical point of view, this is the same situation
requiring the use of the same statistical test.
Students should understand the mathemati-
cal meaning of the problem, regardless of the
context of the research. The difficulty coeffi-
cients of the test questions were calculated by
the HT-Line program. The generated tests of
20 questions are comparable in difficulty: as a
rule, they contained 5 easy questions (25%),

11 questions of medium difficulty (55%) and
4 difficult questions (20%).

Differential validity, understood as the abil-
ity of a test to find out differences on context
variables, is confirmed by significant differenc-
es between groups in mathematical statistics
competencies and using SPSS in the course
“Mathematical Methods in Psychology”. Cor-
relations with an external criterion reflect struc-
tural validity. The indicators of the output test
directly correlate with the test rates in “Math-
ematics and Mathematical Statistics”, which
students of 2 academic groups from the EG
passed in the autumn semester of 2018/2019,
i.e. about 4 months ago. The relationship is di-
rect medium (p = 0.456, p < 0.01). This means
that the higher the performance in “Mathemat-
ics and Mathematical Statistics”, the better the
results in EC MMinP, which is quite expected
and explainable. In addition, the output exter-
nal test directly and significantly correlates with
internal tests on the EC — Test 1 (p = 0.326,
p < 0.01), Test 2 (p = 0.302, p <0.05) and
Test 3 (p = 0.458, p < 0.001) for Modules 1,
2, and 3, with a final score for the EC MMinP
(p=0.434, p <0.001), however, all correlations
are weak or medium. With the tests in the dis-
ciplines “Forensic Psychology”, “Psychology
of Deviant Behavior”, “Psychology of Conflict”,
which students of the EG passed in the fall of
2018, no connection was found, which is also
quite expected.

Discussions

The results of the pilot research, in our
opinion, can be considered encouraging.
A qualitative analysis of the students’ opin-
ions allows us to conclude that the over-
whelming majority of respondents agree with
the alleged advantages of the EC-format and
blended learning, as well as they deny of any
significant shortcomings of this approach.
Students’ activities at seminars are character-
ized by them as active interaction with class-
mates and instructor, independent work and
involvement in the educational process. Most
confirm the desirability of personal contact
with the teacher, and not just through webi-
nars and forums. In general, students posi-
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tively assessed the EC-format as a modern
teaching method, expressed a desire to study
other subjects in this format, as well as cours-
es at other universities in Russia and even
abroad with the right to recognize them at the
Moscow State University of Psychology and
Education. This is in good agreement with the
results of previous studies, for example, [3; 5].

Significant differences were obtained in the
indicators of competencies in applied mathe-
matical statistics and the SPSS program in the
course “Mathematical Methods in Psychology”
in the EG between slices: the output educa-
tional results are significantly higher than input
ones. The educational results of EG-students
are significantly higher as compared with
“CG”-students who studied this course at the
TFL-format, however, the finding seems to be
less convincible because there was no input
testing of “CG”-students, and absolute differ-
ence in mean values is small.

And yet, we emphasize once again that
the main effect is not only improving of
educational results, but, above all, a funda-
mental change in the nature of the teacher’s
interaction with students, the methodology of
our work using the resources of the digital
educational environment, as well as an in-
crease in the involvement of students in the
process of independent studying of the EC.
Our own impressions of working in the new
EC-format are very positive, and so much so
that we simply don’t see any reason for our-
selves to return to traditional full-time study
methodology.

In our experience, the advantage of blend-
ed learning in the EC-format for the educa-
tional process is an increase in the intensity
of training: the classroom learning time is sig-
nificantly reduced — in our case, 1.5 times due
to the lectures that students listened to in the
videos — with an increase in the volume of
material. Individualization of training becomes
a reality: the teacher has the opportunity to in-
teract with students in any mode, taking into
account their needs — employment, departure
for internships and studies, family circum-
stances, health conditions, etc. The educa-
tional process is gaining flexibility: instructor
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has an opportunity to “rebuild” seminar on
the go, vary the topics and pace of the study,
the complexity of the tasks, the time taken to
complete the tests. Since the emphasis is on
the independent work of students, the teacher
becomes a moderator, organizer who helps
students study the subject themselves and ex-
plains the most difficult points.

The interaction of the teacher with stu-
dents in the EC-format also, in our opinion,
has a number of advantages. First of all, it is
the transparency of interaction and the ability
to control students’ activities: one can see the
time of entry into the EC-account, the passage
of the course elements, reporting of any stu-
dent and the group as a whole. Convenience
and intensity of contacts with students is also
growing due to the possibility of sending in-
formation through forums both for the whole
group and in an individual mode, when stu-
dents receive it at their email address. Our ob-
servations confirm the growing involvement of
students and their business spirit due to a shift
in emphasis to active and interactive teaching
methods at seminars when using the capabili-
ties of the EC-digital educational environment
instead of lectures. Finally, due to the availabil-
ity of all tutorials to students 24 hours a day,
their typical arguments in defense of their aca-
demic failure — “l was sick for the whole se-
mester”, “I have difficult family circumstances”,
“I work” — lose their meaning.

Let us discuss briefly some technical as-
pects of the teacher’s work in the digital edu-
cational space in the EC-format. One need to
spend considerable time on preparing tutori-
als for e-course only once: in the future they
can be modified, it is easy to add and replace
some materials with others. There is no need
to repeat the same lecture many times. But it's
especially convenient to create and use tests
using the question bank: in 5 to 10 minutes, a
test is created with any settings — the number
of questions, topics, dates, time limits, number
of attempts, accessibility for groups, individual
settings. Mastering modern digital resources
can not only improve the teacher’s qualifica-
tions, but also his motivation and even self-
esteem.
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At the same time, the limitation of our
pilot study findings, as already mentioned,
is the lack of data for entrance testing of
students who took the course “Mathematical
Methods in Psychology” with traditional full-
time education, which somewhat reduces
the evidence of better educational results
in blended learning in the new format of e-
course. In addition, each discipline has its
own specifics, so it is difficult to say whether
it is possible to generalize the results ob-
tained to subjects of the humanitarian or
natural science cycle. In our opinion, it is
necessary to continue empirical researches
of educational results when organizing ex-
periment under controlled conditions, as
well as the study of other parameters in ad-
dition to assessing subject competencies,
for example, meta-subject results, educa-
tional motivation, various aspects of the per-
sonal development of different categories
of students, including those with disabilities
and limited health opportunities, in the other
academic disciplines.

Conclusions

The e-course “Mathematical Methods
in Psychology” has been developed and
tested as a digital educational resource for
the implementation of blended learning at
the university. Empirically confirmed its per-
formance as a tool for the development of
students positive attitude to blended learning
in the EC-format and their positive self-as-
sessment of involvement in the educational
process.

Significant difficulties in the studying of
EC MMinP were not revealed. Students’ rec-
ommendations for improving the educational
process mainly concerned the strengthening
of the practical component of the course and
its’ better planning. Opinions on particular is-
sues diverged, for example, information on
the deadlines for reporting on the EC-modules
seemed insufficient to some students, while
redundant to others. Greater independence
in the study of the e-course was also evalu-

ated ambiguously. In their positive reviews,
students noted significantly greater effective-
ness than full-time study, high information
content of the course, structured material and
the availability of its presentation in different
formats with a large number of examples and
analogies, its’ practical benefit for scientific
researches. Reliable relationships were found
between a positive assessment of practical
applicability in various aspects of the com-
petencies gained and positive attitude to the
EC-format and blended learning (p < 0.001,
p < 0.01, p < 0.05).

It is shown that the new studying format,
which implies a fundamental change in the
nature of the teacher’s interaction with stu-
dents, their joint work using the resources of
the digital educational environment, as well as
a significantly greater learning intensity and
student independence, contributes to a statis-
tically significant increase in their competen-
cies compared to the initial level. Significant
differences were obtained in the educational
results of students in the EG before and after
completing the e-course: at the control stage,
the level of competencies in mathematical sta-
tistics and mastering the SPSS program in the
course “Mathematical Methods in Psychology”
is significantly higher than at the ascertaining
one (p < 0.001).

Reliably better educational output results
in the course “Mathematical Methods in Psy-
chology” were revealed in students of blend-
ed-learning group in the EC-format (EG) as
compared with students of traditional full-time
education (“CG”): the competencies of EG
students were significantly higher than “CG”
ones (p < 0.001), however, in absolute values,
the difference in the means is small. The latter
conclusion, in need of additional verification,
nevertheless allows us to make an optimistic
assumption about the effectiveness of blended
learning in the EC-format in terms of educa-
tional results. It can become a good basis for
the active promotion of e-courses in the educa-
tional process at universities when extending
related studies.
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