Demydiuk O. System approach to evaluation of E-training quality

EKCHEPUMEHTAJIbHI TA ITIPUKJIATHI
JOCJLIKEHHS

https://doi.org/10.34142/23129387.2019.60.03
UDC 159.9:37.015.3:372.881.1:378.018.43
ORCID 0000-0001-5787-5156

SYSTEM APPROACH TO EVALUATION OF
E-TRAINING QUALITY
Oksana B. Demydiuk
Candidate of psychological sciences, Kharkiv
National University of Civil Engineering and
Architecture, Ukraine
E-mail: ok.demydyuk@gmail.com

The article deals with evaluation of students’ development within the
traditional mode of training in universities and e-learning online. The
research is relevant for practitioners as it is responsive and applicable to the
needs of modern digital education. The paper gives detailed description of
evaluation resources and characterizes effective e-learning on the example
of e-training complex SmartEnglish®"™ that is built on the bases of psycho-
pedagogical laws of eco-humanistic self-development. Evaluation strategy
has been developed as a result of the long term scientific investigation of
learning process efficiency under natural condition of university training
including e-learning online. A complex of quality control performed by
experts and tutors is presented. Its validity and reliability are shown. Special
attention is given to students’ self-evaluation. Both theoretical and empirical
approaches have been used for defining training efficiency. The research
contains empirical results and observations as heavy emphasis is placed on
the experimental data. For supporting evaluation process special computer
programs have been designed. They provide professional tests and
inventories for defining level of individual cognitive and personal
development. The results are processed mathematically and accumulated in
the database. They are developed and presented in the format of 1)
histograms, 2) comparative tables, 3) profiles of personal development in
the context of e-training aims. As expected, the positive correlation of
metacapacities and metaqualities with sense-cognitive orientation of a
personality is revealed. The links between the level of individual
metacharacteristic development and comprehensiveness of sense-cognitive
orientation are discovered. It opens the possibility of efficient purposeful
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development of student’s personality under conditions of e-training in the
context of a given orientation.

Keywords: e-learning online, evaluation, personality development,
quality control, effective training.

CucremMHMii miaxig B omiHUi IKOCTeH e-HABYaAHHS
Oxcana b. /lemuorox
Kanouoam ncuxonoeciunux nayk, Ooyenm xageopu iHO3eMHUX MO8,
Xapxiecvkutl HayioHanbHuil yHisepcumem 0y OIGHUYMEA Ma apXimekmypu,
VYkpaina

Mema: cmammsa npucésueHa OYIHYi PO3GUMKY CMYOEHMIG Y
MpAOUYIiHOMY pedCUMi HAGYAHHA 6 YHIGepCUMemax ma eneKmpOHHOMY
Haguanni 6 Inmepnemi. JJocniodcenna € akmyanvHum O NPAKMUKYIOUUX
gaxisyie, ocKinbKu 60HO peazyc i 3acmoco8yEmbCsi 00 nomped cyvachol
yughposoi oceimu.

Memoou: [ns  niompumku npoyecy OYiHIOBAHHA  pO3POO/IEeH]
cneyianbHi Komn'tomepni npocpamu. Bowu 3abesneyyioms npogecitini
mecmu ma onucu OJisl 6USHAYEHHS Pi6Hs IHOUBIOYATIbHO20 NIZHABAILHO2O MA
ocobucmicnozo po3eumxy. Pesyrsmamu obpobnsiomvcs mamemamuyno i
Hakonuuylomvcsa 6 0a3zi O0anux. Bouu po3pobnemi i npedocmagnemi y
Gopmami 1) zicmoepam, 2) nopiensiohux mabauys, 3) npoghinie po3sumxy
ocobucmocmi 8 KoHmexcmi yineii eneKmpoHHO20 HABYAHHSL.

Pesynomamu: Y cmammi Oaemvcs O0emanvHuii OnUC OYIHOUHUX
pecypcie i xapakmepuzycmocs egekmueHe eneKmpoHHe HABYAHHA HA
NpUKNadl eieKmpoOHHO20 HABYAIbHO20 Komnaekcy SmartEnglishonline,
nooy008aHo20 HA OCHOBI NCUXON020-NEOA202IMHUX 3AKOMIE eKON020-
2ymanicmuunoz2o camopozsumxy. Cmpamezis oyiniosanis 6yna po3podiena
6 pesynvmami 00820CMPOKOBO20 HAYKOBO2O OOCHIONCEHHs epeKmugHoCmi
HABUANLHO20 NpoOYyecy 8 NPUPOOHUX YMOBAX NIO20MOBKU YHIGepCUMemis,
BKNIOUAIOYU eeKmponHe Haguanus 6 Inmepuemi. [Ipeocmasneno komnaexc
KOHMPOMIO AKOCMI, AKUIL 6UKOHYIOMb ekcnepmu ma eukiaoaui. Tloxaszana
tioeo diegicmyv i Haoditinicmv. Ocobausa yeaea NpudiILEMvbCs Camooyinyi
cmydenmis. [nsa GusHaueHHs eqheKmugHocmi Hag4anHs 6UKOPUCTIOBYBANUCS
AK meopemuyHi, max i emnipuyni nioxoou. Jlocniodxcenns micmumo
eMAIpuYHi  pe3yIbmamu ma CHOCMEepedCents, OCKIIbKU 6eluKka yeaza
NPUOLTAEMbCS eKCREPUMEHMANLHUM OaHUM. K i 04iKY8aANOCA, GUABNSAECMbCA
NO3UMUBHA KOPenaYis Mema-eiacmugocmel i Memaxednié 3 CeHCOPHO-
KOZHIMUGHO opienmayiero ocobucmocmi. Buseneno 36'sa3ku midxc pieHem
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IHOUBIOYANILHO2O ~ MEemaxapaKmepHo20 PO36UMKY mMd KOMNJIEKCHICIIO
CEHCOPHO-KOSHIMUBHOI opicHmayii.

Bucnoexu:  cmammsa  8iOKkpusae  MONMCIUBICML  ePEKMUBHO20
YINecnpsMoBaH020  PO3GUMKY — OCOOUCMOCMI — CMyOoeHma 8  YMOBAX
ENeKMPOHHO20 HABYAHHS 8 KOHMeEKCmi 0aHol opienmayii.

Knwouoei cnosa: enexkmponne HaguanHs OH-NAUH, OYIHKA, PO3GUMOK
ocobucmocmi, KOHMPOIb AKOCI, ehekmueHe HaguaHHs..

Introduction. Modern society, which is in a state of intensive
social and technological transformations, puts forward new
requirements for the training of future specialists. Along with
professional knowledge, there is a need for the development of
personality capacities and qualities. Besides, it is also imperative that
students should not only function effectively in conditions of change,
but also develop themselves in accordance with the needs of society.

Many changes have taken place in contemporary reality, such as
transformation of consumer behavior, wide distribution of effective
technologies and platforms, economic pressure etc. These changes pose
a serious challenge to traditional systems of education. As early as in
2014, The Economist identified three disruptive changes already
occurring. First, rising tuition and fees. Students no longer can afford
these. Second, an emerging consensus that universities owe a
responsibility to educate students not only during their years of
enrollment, but also after graduation. Universities are increasingly being
tasked with providing instruction and training throughout a graduate’s
professional lifetime. Third, the technology revolution is radically
changing the way students and professionals learn (The Economist,
2014).

Yet educators in many parts of the world cling to tradition and
demonstrate imperviousness to adapting to the coming changes.
However, the creation and use of advanced technical means and their
interrelation with life, society, and the training environment, the
application of this knowledge for practical needs transform global
education and encourage new forms of learning, considering that
traditional ways are underperform.

New technologies represent tremendous opportunities for
students and boost their ability to learn whenever and wherever they
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want. Without the use of e-learning facilities for study conventional
universities are currently inefficient.

Higher-education institutions do not need to choose between
online and traditional learning. What they must do is blend the two.
Their goal for now should be to seek the proper balance between the
two forms of instruction and to demonstrate that universities can
deliver an outstanding digital experience on par with that which
students take for granted in other areas of their online lives
(Wisbauer, 2017).

The quality of education is a widely used phrase at
present. The quality can be seen differently in conjunction with
the knowledge, information and educational technologies. These
can be considered as catalyst for change in education, where
the goal of our efforts is reforming and modernizing education
for our knowledge — based society. One part of the effort is
devoted to the special issues of quality of e-learning, which is
seen as a potential tool for changes in education (Misuta &
Pribilovab, 2015).

The quality of traditional teaching at a university is not
homogeneous and varies from subject to subject, so varied quality of
e-learning within one university can be observed, as well. To
eliminate this diverse level of quality, it is necessary to implement
a system of quality that ensures the required minimum level of
e-learning quality across the university (Oliver, 2005).

We believe that the level of abilities and qualities development
can serve as a criterion for the effectiveness of training
(Demidyuk,2009a). In connection with this, there is an issue of
determining personality psychological resources and the ways of
their purposeful development.

In the training environment of modern education, the program
of purposeful complex development of professionally, socially and
existentially valued metacapacities and metaqualities of a personality
directly in the process of studying at higher-education institutions
remains an open question. In this connection, there is a need to find
principles for the organization of effective e-learning, within which
the development of this metacomplex on the basis of the
psychological patterns of its formation is possible, both in the
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conditions of everyday life, and in the process of mastering specific
educational subjects.

Thus, the psychological mechanisms and objective laws of
functioning and purposeful development of students’ metacapacities
and metaqualities are the actual task of psychological science in an
attempt to answer education to the challenge of a constantly
changing society (Demydiuk, 2015b).

The aim of this reseach work is to create the system approach to
evaluation of e-training quality and empirically investigate the possibility
of purposeful development of students’ metacapacities and metaqualities
within online training course.

Methodology of research. To achieve the research aims,
general scientific and special research methods were used while
performing the investigation. They are both theoretical, such as
analysis, comprehension, systematization and generalization of the
achievements presented in the psychological literature on the
research issue and empirical, in particular - observation, ascertaining
experiment (determination of personal resources developmental
level), individual interviews, surveys, testing, scaling, content
analysis, teaching experiment as a method of active formation of
students’ metacapacities and metaqualities within the educational
process, diagnostic experiments to control the changes taking place
and to establish links between metacharacteristics (correlation and
factor analysis). In empirical researches, original author’s methods
and e-techniques were used for constructing personality profiles
(Demidyuk, 2008). One of the most effective ways to evaluate online
training quality is to ask those who actually participate in the online
training course. For this purpose we created and used the test-
questionnaire of personality metacharacteristics development and
self-assessment forms (Demydiuk, 2015a). Mathematical processing
of data was carried out. The results were accumulated in the
database.

Evaluation strategy has been developed as a result of long term
scientific investigation of learning process efficiency under natural
condition of university training including e-learning online. It is
based on the concept of training efficiency determined by the
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interaction of three basic components of learning process: students’
activity; training materials; trainers’ activity (Serheieva, Demydiuk
& Turlakova, 2008).

The innovative technology of students’ personal and
professional development provides determination of teaching foreign
languages effectiveness in higher education institutions based on the
complex evaluation of both cognitive and professional development
of students, including the development of socially and existentially
valued qualities. For these purposes special measuring tools are used
to ensure integration of learning outcomes and personal development
(Demydiuk, 2018).

For supporting evaluation process, a special computer program
has been designed. It provides professional tests and inventories for
defining level of: 1) individual cognitive and personal development;
2) traditional training and e-training material as well as traditional
training and e-training sessions. The results are accumulated in the
database on the platform MOODLE. They are developed and
presented in the format of 1) histograms, 2) comparative tables, 3)
profiles of the traditional training and e-training materials, traditional
training and e-training sessions and personal development in the
context of training aims. The evaluation program provides a mode of
self-evaluation. It gives opportunity for students to provide self-
evaluation getting results with short comments immediately.

The longitudinal empirical study was conducted on the basis of the
Kharkiv National University of Civil Engineering and Architecture
(Demydiuk, 1999; Demidyuk, 2009b). More than 300 post-graduates
and students of different educational qualification levels or degrees such
as “bachelor”, “specialist” and “master” participated in the experiment.
Longitudinal studies thus made observing changes more accurate.
Surveys and interviews helped reveal the strengths and weaknesses of
online training strategy. E-techniques for constructing personality
profiles allowed to monitor dynamics of students’ personal development
during the online training in order to achieve the desired outcomes.

As a result of the theoretical analysis, it was established that
comprehensiveness of personality sense-cognitive orientation serves as
the key factor of development efficiency, which allows to determine
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the conditions of purposeful complex development of students’
metacapacities and metaqualities (Sergeyeva, 2013).

We have evaluated online training quality on the example of e-
training complex SmartEnglish®™"™ (Serheieva, 2018).

Training experiment. For training experiment the students
were divided into 4 groups: control group - K and experimental
groups E1, E2, E3.

In the control group K the training was organized within the
traditional mode without the strategic orientation. It was a teacher-
centered delivery of instructions to classes of students who were the
receivers of information. All students were taught the same materials
at the same point and those students that did not learn quickly enough
failed, rather than being allowed to succeed at their natural speeds.
Therefore in this group the traditional teacher-centered methods were
used.

The experimental group E1 had the platform-based training. The
traditional existing training materials were converted into e-learning
modules. The approach was focused on individual students’ needs to
have possibility of access to e-training materials at any convenient
time. However, they had deadlines for work and control.

In the experimental group E2 the training was organized on the
bases of psychological laws and mechanisms of abilities and
gualities development (Sergeyeva & Demidyuk, 2012). It was the
student-centered approach to training which was focused on learners
and their needs. Students were active, responsible participants in
their own learning and had individual programs of training.

The experimental group E3 had integrated e-learning
experience. The training was aimed at the purposeful development of
metacapacities and metaqualities in the conditions of natural
educational environment. Besides, the advantages of digital
technologies for learning and teaching were fully exploited. It was
the student-centred learning environment with tracking the
performance of learners and identifying where learning needs to be
improved. For experimental purposes effective e-learning was
organized on the example of e-training complex SmartEnglish®""
that is built on the bases of psycho-pedagogical laws of eco-
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humanistic self-development (Sergeyeva, 2009). This platform-based
course contains both communication and interaction learning
activities. The students were engaged and involved in the learning
process as the inbuilt interactive features in the tool fostered learners’
engagement.

Our research was also focused on the patterns of students’
memory development based on SmartEnglish®™™ mnemonics,
providing: 1) the optimal humber of grammatical and lexical material
repetitions organized from its essence and sense; 2) spontaneous use
of lexical resources as part of grammatical structures; 3) the staged
formation of internal speech actions contributing writing and
speaking skills (Serheieva, Demydiuk, Turlakova, 2008).

Results. The best way to evaluate the quality of training
including e-learning online is to conduct pre and post learning
assessments. We have made several time samples. The pre-
assessment gave us the clear picture of abilities and qualities
development before the training course, while the final assessment
showed the progress of metacharacteristics formation and
consequently the effectiveness of learning strategy. Assessment
results provided us with concrete numbers. The personality measures
of the first and second time samples are presented in the format of
metacharacteristics profiles (see figurel).

Personality measures of the first time sample are presented by
means of the full line and the second time sample by applying the
dotted line.

The students in the control group (K) showed low level of
cognitive development and practically did not develop their
metaqualities: flexibility — 0,36 (+0,01), empathy — 0,37 (+0,01),
creativity — 0,35 (+0,02), responsibility — 0,37 (+0,03), internality —
0,36 (+0,03), independence — 0,36 (+0,03), excepting objectivity —
0,50 (+0,12).

The learners in the experimental group E1 showed the growth of
such meta-qualities as objectivity — 0,63 (+0,22), independence —
0,57 (+0,21) and internality — 0,53 (+0,19). They fractionally
increased figure indicators of their cognitive development levels and
showed a tendency to develop capability to problem-solving.
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In the experimental group E2 there has been the noticeable
development of capability to problem-solving and capability to effective
communication. Learners increased the levels of their cognitive
development and figure indicators of such metaqualities as objectivity —
0,63 (+0,27), internality — 0,66 (+0,26), independence — 0,64 (+0,25),
responsmlllty 0, 55 (+O 19) and creativity — 0,49 (+0 14).

K (start-result) ,..eoe \hlll El (startresult) .- n_
Mgi-". Mgi— 4

Mqé‘~

Mqé™s.. o

E2 (start-result) .-+ E3 (start-result)

Mgi- Mg

Figurel. Proflles of personality metacharacterlstlcs

Note. The following abbreviations are given: Mqo (metaquality of
objectivity); Mgn (metaquality of independence); Mqi (metaquality of
internality); Mqc (metaquality of creativity); Mqr (metaquality of
responsibility); Mge (metaquality of empathy); Mqgf (metaquality of
flexibility).

The students in the experimental group E3 have reached the
highest level of the cognitive development. They significantly
developed capability to self-development, capability to effective
communication and capability to problem-solving and all
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metaqualities: objectivity — 0,80 (+0,40), internality — 0,72 (+0,34),
independence — 0,66 (+0,31), creativity — 0,64 (+0,30), responsibility
— 0,56 (+0,19), flexibility — 0,58 (+0,23) and empathy — 0,57 (+0,21).

As the result of the correlation analysis, sustainable
interdependency between professionally, socially and existentially
significant abilities and qualities of personality became apparent.

In addition to it, the positive correlation of metacapacities and
metaqualities with sense-cognitive orientation of a personality was
revealed. The more comprehensive orientation, the more optimal the
process of forming and automating work methods and, as a
consequence, the development of metacharacteristics.

The results of factor analysis revealed evidence of symptom
clusters, which allowed identifying the correspondence of the
metacapacities to the functions of consciousness: capability to
effective communication corresponds to communicative, capability
to problem-solving to regulatory and capability to self-development
to the cognitive function of consciousness.

Discussion. We share opinion of other researchers that one of
the most critical differences between student-centered learning and
teacher-centered learning is in assessment. Student-centered learning
typically involves more formative assessment and less summative
assessment, than teacher-centered learning (Crumly, 2014).

Qualitative assessments are best for specific skills and tasks. It
provides learners with immediate feedback. As such, they are able to
determine their own strengths and areas for improvement. Learner
performance evaluations give the opportunity to judge the quality of
online training on a case-by-case basis. Effective online training
courses lead to meaningful change. They give learners the online
training resources they need to achieve their potential. As a result,
high-quality online training results in the desired outcomes (Sharma,
2018).

Educational researchers state that meta-analyses of studies into
formative assessment have indicated significant learning gains where
formative assessment is used, across all content areas, knowledge
and skill types, and levels of education (Black & Wiliam, 1998). Our
data obtained as a result of the experiment proved the same.


https://en.wikipedia.org/wiki/Formative_assessment
https://en.wikipedia.org/wiki/Summative_assessment
https://en.wikipedia.org/wiki/Summative_assessment
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We have developed computer-assisted evaluation which covers
all forms of educational assessments, both summative (i.e. tests that
contribute to formal qualifications and seek to monitor only
educational outcomes) and formative (i.e. tests that promote learning
and involve qualitative feedback). We defined criteria for evaluation
and monitored learners progress and performance. Then, the results
upon completion of the online training course SmartEnglish®™"™ were
measured. We used evaluation techniques to measure online training
guality and identify areas for improvement.

Learners of experimental groups E2 and E3 with student-
centered training participated in the evaluation of their
learning. Students were more motivated to learn and took
responsibility for their own learning. Putting responsibility for the
learning path in the hands of students developed learners’ autonomy
and independence. They identified their strengths and weaknesses
and modified learning activities to improve achievements. Formative
evaluation improved students’ metacognitive awareness of how they
learn. In essence, students have learned highly valuable lifelong skill
such as self-evaluation.

The innovative online student-centered training course
SmartEnglish®™™ contributed greatly to development of students’
metacognitive competence that helped realize self-management of
the learning process including quantitative and qualitative success
analysis.

Conclusions. System approach to evaluation of e-training
quality gives the power to estimate every aspect of online training
strategy and furthermore, to develop measurable goals. Developing
evaluation that supports learning and students’ motivation is essential
to the success of e-training.

As a result of the longitudinal training experiment, the possibility
of purposeful development of students’ metacapacities and metaqualities
within online training course in the conditions of studying at higher
educational institutions which ensured the integration of cognitive
and personal development of learners was confirmed.
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