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ORGANIZATION OF LESSONS BY MEANS OF
WEB SERVICES IN TERMS OF PROFESSIONAL TRAINING

The paper aims to examine effective web services and substantiate their efficiency in the organization of the educa-
tional process. The study is based on Kirkpatrick’s Four-Level Training Evaluation Model. Students of the National
University “Chernihiv Collegium” named after T. Shevchenko took part in the experiment (n=35). According to the
results of the organization of classes be means web services in the process of training future professionals there have
been selected effective web services that have shown a positive impact on students and the educational process in gen-
eral. Using the method of D. Kirkpatrick to verify the effectiveness of web services in the organization of the learning
process, the reaction, knowledge of the material, behavior, and the result (learning effect) of the students were deter-
mined. The research outcomes have shown that web services improve the interaction between students and a teacher,
promote the optimization of the educational process, self-development, increase interest, creative activity.
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Introduction

Today, all branches of industry are closely connected
with the use of information and communication technolo-
gies (ICT), which are no longer a new, unknown concept,
but rather an indispensable tool of work. Their benefit is
their flexibility, economy, convenience, dynamism, geo-
graphical “unlimitedness” in the fulfillment of profession-
al duties (it concerns every field of work, without any
exceptions).

A teacher occupies the central position in the process
of professional training of future specialists, who delivers
the information in an accessible and interesting form.
His/her main task is to organize an effective, innovative
environment, creates a favorable atmosphere. ICT prod-
ucts may come into play here (lverson, 2004; Leuf, 2001;
Matviichuk, 2016). The use of gaming technologies to
solve educational tasks is equally important in the educa-
tional process. Such technologies make it possible to get
closer to the essence of the problem and solve it in the
game environment. It is important that such gaming tech-
nologies greatly increase the motivation of students to
study. They help to use the full potential of the ‘player’.
Besides, they simulate real situations, which every spe-
cialist can face in professional self-realization. Many
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web-services help organize such a gaming environment
(Luthfi, Kom, 2009).

Consequently, the issue of web services is being dis-
cussed more and more often, especially their capabilities
and ways of implementation. The demand in such means
every year is only increasing. But often web services
remain unnoticed and become popular only in some
fields. In addition, the issue of web services is considered
to be understudied in the educational environment.

However, insufficient attention is paid to the prob-
lem of organizing classes with the help of web services.
At the time, the issue of the selection of web services for
the organization of the learning process is relevant, so we
consider it necessary to organize the educational process
and verify its effectiveness on the basis of certain web
services.

Problems of various aspects of the introduction of
ICTs into professional training have been examined in the
works of domestic and foreign scholars, in particular:
V. Artemenko describes the importance of web tools in
organizing webinars and in recording videos in the LMS
(Artemenko, 2015). V. Bykov explains the essence of
informatization of education, which needs not only to be
discussed but which requires fruitful work of scientists
and educators (Bykov, 2010). The experience of using
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electronic tools in the educational process confirms their
effectiveness and positive impact on all subjects of the
educational process (Matviichuk, Ostapchuk, Kraychuk,
2017). O’Leary’s works, which present the application of
Web services in the learning process, through which one
can develop interactive content (O'Leary, Humphrys,
Walshe, 2005), are also worth attention. In his writings,
he tries to show the prospects of using web services. In
the organization of e-learning, the use of web services
cannot be ignored (Westerkamp, 2004). Chen confirms
the importance of web services in the e-learning system.
In his article, he describes the way to make the education-
al web service mutually compatible for a teacher and a
student (Chen, 2002). The work of the group of authors
has resulted in the confirmation of the effectiveness of the
integration of tools with the e-learning system, which
have a positive effect on the acquisition of users’
knowledge (Pattnayak, 2016). Another research (Bianca
Andreica, Covaci, Stuparu, 2010) was based on the plat-
form architecture, which provides many web services for
knowledge management. The developed architecture was
implemented and enabled users to evaluate it. The results
obtained confirmed their performance and the ability to
use in different cases for different users. The learning
process requires significant changes not only in the con-
tent of the training, but also in the modernization of la-
boratories, and its improvement can be achieved by the
start of the operation of the architecture of web services
for mobile learning (Sharma, Kitchens, 2004).

Many scholars are now discussing the benefits of
ICTs for the learning process, though their positive effect
is undeniable. But it should be noted that the issues of
organizing the learning process with the help of web ser-
vices are still understudied and remain relevant.

Aim and Tasks

The paper aims to select web services and substanti-
ate their productivity in organizing the learning process in
order to increase the motivation of students to study.

The tasks set are as follows: to clarify the definition
of “web services” phenomenon; to select productive web-
services for organization of classes; check the effective-
ness of web services in the organization of the learning
process.

Research Methods

The study is based on Kirkpatrick’s Four-Level
Training Evaluation Model. A number of tools were used
at each level: the response form (containing open ques-
tions and scale-questions); test for evaluation of learning
material mastering, qualification map; a questionnaire, a
checklist of projects, testing; a control test. Also, for the
solution of the tasks assigned we used a method of critical
analysis of scientific sources and experience. Students of
National University “Chernihiv Collegium” named after
T. Shevchenko majoring in “Secondary Education (Com-
puter Science)”, “Computer Science and Information
Technologies”, “Mathematics (Information Technolo-
gies)” were involved in the experimental group (16 stu-
dents); and the students majoring in “Biology”, “Ecology”
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composed the control group (19 students). Training in the
control group (CG) was carried out without any changes
according to traditional methods, and in the experimental
group (EG), training was conducted with the help of se-
lected web services and electronic resources developed on
their basis: LearningApps, WordArt (Tagul), Online Test
Pad, Maiicrep-Tect, ProProfs Quiz Maker, Bubbls, Min-
domo, Glogster EDU, Google Apps for Work, Animoto,
Diigo, Blogger, Eliademy, Wixsite.

Research Results

The emergence of web services (online applications)
in education is recent. At the beginning, they were used
for industrial goals, which eventually went into mass
development of online applications of all services to meet
human needs, including education. They have no re-
strictions on the use of devices, operating system, inter-
face language, access mode, etc. Web services are availa-
ble on the basis of short-term free use periods and have
completely free access.

Often, a web service is understood as an application
that can work if Internet access is available. But this is not
always the case. Today, many web services are designed
to allow users to use them both online and offline. Now
this element is integrated into a more complex system
(Alharthi, Aziz, Abdullah, 2016).

Web services today play an important role in the so-
ciety life. When it comes to teachers, they are perhaps the
best tool for organizing a learning process (Bry, Eisinger,
Schneemeyer, 2003). They help to solve a lot of problem-
atic issues, and this is, first of all, the ability for temporar-
ily software replacement, which is often so needed in our
educational institutions. The lack arises because of the
high cost of licensed software, for which schools do not
always have enough money to purchase. Web services
provide protection of the computer (gadget) from unveri-
fied and often dangerous software.

Web services are paid for or free apps developed by
programmers. Their potential is great and, at the same
time, simple, everyone can work with them. They help in
solving educational issues, form important competencies,
demonstrate the creativity of the one who uses them. Web
services are good, irreplaceable tools that a modern teach-
er should possess.

After analyzing the views of various authors, we
suggest our own interpretation of the term. In our opinion,
“web service” is a convenient, specific tool (application)
that operates under the standard SOAP, REST, XML-
RPC protocols, by which the user solves different kinds of
tasks, runs on any device, and can embed it in his or her
own website or blog.

Eastern wisdom says: “True innovations consist of
interweaving three areas of creativity — plans for creating
new products, creating new technologies and new ap-
proaches to marketing” (Akio Morita). Therefore, our
study deals with the implementation of the results of
teacher’s creativity for the organization of a productive
learning environment of future professionals in the com-
puter major.
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According to the results of the survey, we have se-
lected the most significant web services for the organiza-
tion of the educational process. Our list includes web
services different according to features, interface lan-
guage, and type of work (online / offline), that we have
applied for a specific purpose, namely: LearningApps,
Online Test Pad — interactive exercises for verification
and consolidation of knowledge; WordArt (Tagul) — for
reviewing educational material; Online Test Pad, Master
Test, ProProfs Quiz Maker — Testing; Bubbls, Mindomo —
for creating mental maps, systematization of ideas, graph-
ic summary, presentation of projects; Glogster EDU — for
creating interactive projects, presentations and tasks;
Google Apps for Work is a collaborative team work with
tabular data, creating questionnaires, a place for storing
works; Animoto — creation of videos, presentations; Diigo
— active reading, storage of important sources; Blogger,
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Eliademy, Wixsite — creating and hosting content (e-
courses). All these applications are positively evaluated
by both students and teachers.

Using Kirkpatrick’s Four-Level Training Evaluation
Model, at the first, “reaction” level, we determine the
attitude of the EG participants to the organization of train-
ing through web services. To assess it, we used the re-
sponse forms that gave us an opportunity to evaluate the
positive or negative attitudes of the students to organizing
such a learning process. The questionnaire contained 8
open questions, among which there were issues with
scales, where one should express one’s grade (“satisfacto-
ry”, “good”, “excellent”).

Having processed the results of the survey, a dia-
gram was constructed (Fig. 1), where the approval of
students is clearly observed.

98% 98%
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39%
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Do the university  Assess how much you Assess how much web

the suggested web conditions correspondliked the organization sevices are significant

for the educational
process organization
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Fig. 1. Diagram of the EG Students’ Assessment of Indices of
Response to the Educational Process Organization Using Web Services

Guided by the results, we can confirm the commit-
ment and support of students to organize the educational
process by means of web services. Such classes engage
students, motivating them to study. The results of the
students’ positive assessment gave us the opportunity to
decide on the continuation of classes with the help of web
services.

At the second level, called “learning”, the main task
was to determine the level the students’ knowledge and

skills acquired through the proposed methodology (simul-
taneously with the help of web services, students learned
to create their own electronic resources that were regarded
as projects) in the educational process. To do this, we
used testing forms and qualification maps. Qualification
maps used a scale of assessments (3 - excellent use of
skills, 2 - sufficient use, 1 - inability to use skills).

The results obtained are presented in the form of a
diagram (Fig. 2).
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Fig. 2. Dynamics of Mean Values of Qualification Map (EG)

Consequently, at this level, good results of learning
and improving the skills of students who have completed
the course are observed. The obtained marks for the test —
2.5 (according to a three-point scale) — and other results
of the processed qualification maps confirm the high
significance of web services. They not only helped to
improve the learning process, but also provided the op-
portunity to create a relaxed atmosphere for learning the
material through the gaming environment.

The third level, called “behavior”, according to
Kirkpatrick, is the most important and complex. At this
level, an assessment of changes in the behavior of re-
spondents after completing the study, is performed. Also,

| was introduced relevant e-resources for use in my

further work

| can apply the acquired knowledge and skills for

preparing for other subjects

questions

After training | perform tasks more quickly

it provides an opportunity to see the level of motivation of
respondents and the relevance of the proposed methodol-
ogy for organizing training using the proposed methodol-
ogy. To find out the behavior of the respondents the fol-
lowing tools were applied: a survey of conduct, a check-
list of practical projects, tasks, testing. The survey con-
sisted of ten questions with a scale of assessment (I com-
pletely disagree, undecided, | fully agree). In order to
compare the results, the test was conducted in two groups
(control and experimental). The test took place after a
slight pause, which gave an opportunity to adequately
assess the behavior of the students. The obtained results
are shown in Fig. 3.
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Fig 3. Diagram of the Assessment of Behavior Changes (EG)

It should be noted that only half of the survey ques-
tions is shown due to the limitedness of the paper, but this
does not reduce the quality of the analysis of the data
received. Therefore, we can make a conclusion about
positive changes in the behavior of the participants after
the training, which confirms the high percentage of the
respondents (mean — 90.8%), who fully agree with the
proposed teaching methodology. Also, analyzing stu-
dents’ responses, we can say that the proposed method
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can be easily adapted to other disciplines. The students
used electronic resources development skills when having
internship at secondary schools, where they applied them
when conducting their first lessons.

In our opinion, the answers of the students to the
question being assessed according to the three-point scale
as well, are interesting for the general analysis. The re-
sults are presented by the mean values of the estimates.
The statement “This kind of training has a significant
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impact on” was assessed as follows: quality — 2; perfor-
mance — 2; reduction of time expenditures for the prepara-
tion of printed teaching material — 2,5; increases motiva-
tion of students to study disciplines — 3.

In addition, a test was conducted in both groups. The
average score according to the 100-point ECTS grading
scale was decisive. Therefore, analyzing the obtained data
after the conducted testing, it was found that in the CG the
average score was 71, and in the EG — 84 points. Moreo-
ver, the high result obtained in the experimental group
suggests the effectiveness of the proposed web services in
the learning process, which motivates students to study.

The fourth level called “results” shows “to what de-
gree, based on the results of the training, the intended
results have been achieved” (Kirkpatrick, 2008). At this
level, the effect of learning and its further development
and use were estimated. Kirkpatrick states that in order to
measure learning outcomes it is important that such sys-
tems of indicators are implemented in the organization.
Therefore, the results can include only changes (improv-
ing the quality of education, high level of motivation to
study the discipline) that arose after the study. Our task is
to realize the expectations of interested students in the
value of using web services in the organization of train-
ing.

As Kirkpatrick’s experience shows, for validation
purposes, the evaluation should involve a control group,
the reevaluation should be conducted in a certain period,
before and after the introduction of certain components
(web services) into the learning process, to conduct the
assessment several times during the training. At this level,
we used a final test that helped us to evaluate the results
in both groups (CG and EG).

Having processed the results of the tests of the con-
trol and experimental groups, the individual assessments
of every student were determined, after which the mean
value of the assessments of all students was calculated.
The average score in the control group was 74 points, and
in the experimental group it was 86 points. The points
were assigned according to a 100-point ECTS grading
scale.

In general, the presented results are indicative of the
effectiveness of the proposed methodology for organizing
training with the help of web services. The students ap-
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OPT'AHI3ALIA 3AHATD 3AB/ISIKA BEB-CEPBICAM B
MPOILECI TPO®ECIMHOI MIITOTOBKY MANBYTHIX ®AXIBIIB

Mertoro nocnipKkeHHs € mindip eeKTUBHUX BeO-cepBiciB Ta OOIPYHTYBaHHsI X MPOJIYKTUBHOCTI B OpraHizaiii Ha-
BYaJILHOTO Mpolecy. B mociipkeHHI BUKOPUCTAHO YOTHPHOXPIBHEBY MOJIENb OI[IHKK e()eKTUBHOCTI HaBuaHHs J{oHab-
na Kipknarpika. basoro gocimikeHHs cranu ctyqeHTH HatioHanapHOTrO yHiBepcuTeTy «UepHITiBChbKHIA KOJIeriyM» iMeHi
T. T'. llleBuenka. 3aranpHa KUIBKICTh YYaCHUKIB, SIKi B3sUIM Y4acTh B €KCIIEPUMEHTI — 35 cTyzaeHTiB. ['0JOBHUMU iH-
CTPYMEHTaMH JOCTI/DKCHHS €: aHKeTa pearyBaHHs, TECT JUIS OLIHKH 3aCBOEHHS HABYAIBHOIO Martepiaiy, JIMCT IepeBi-
POK BMiHb, OIJISI0BA aHKETa MOBEIIHKH, OTJISAOBHUIL JIUCT MPOEKTIB, TECT, KOHTPOJIbHHUI TecT. Ha OCHOBI aHami3y Jiite-
paTypHHX JDKepell YTOYHEHO CYTHICTh Ta 3MICT IOHATTS «BeO-CepBiCH», 3 SIKUMH KOPHCTYBAa4Y CTHUKAETHCS LIOJICHHO.
«Beb-cepBic» po3risgaeThes sIK 3pYIHAHN, CIeMU(ITHNI IHCTpYMEHT (IporpamMa, J0JaToK), Mo (YHKIIOHYE 3a CTaH/Aa-
pranMu nporokoidamu SOAP, REST, XML-RPC, 3a cripusiHHS SIKOTO KOPUCTYBa4 PO3B’s3Y€ PI3HOTO POAY 3aBIAHHS,
3ammycKae Ha OyJb-IKOMY MPHUCTPOI 1 MOXke BOYJIOBYBAaTH Ha CBil BJIACHUU caWT, Ojor. 3miicHeHo miadip BeO-cepBiciB,
SIKI JIO3BOJIMJIM MOJIEPHI3YBAaTH OPraHi3alilo 3aHITTS Ta CTAIM Y NPUTOIi CTyAeHTaM (TIPH MPOXOPKEHHI MPAKTHKH).
OmnuncaHo opranizaiito, peaiizallifo Ta aHali3 pe3y/lbTaTiB NPOBEICHHS HaBYaJIbHUX 3aHATh 3a JONOMOIOl BeO-
CepBICiB, 110 TO3UTHBHO BILUIMHYJIO Ha NpodeciiiHy MiAroToBKY MaiOyTHIX (axiBliB KOMIT F0TepHOTo Ipodino. Moje-
PpHi3awis opraHizauii pi3HUX 3aHITh Oy/e eeKTUBHO, SKIO BHKJIaaad MPaBUILHO 3yMi€ MifidpaTH 10aTku, siki Oy-
IyTh cxBajieHi cryneHtamu. Kopucryrouncs Metoaukoro Jl. Kipknatpika juist nepeBipku eeKTHUBHOCTI BeO-CepBiciB B
oprasizaii HaB4aJILHOTO IPOIIECy, 3’ sICOBAHO PEAKIIil0, 3HAHHS MaTepiaily, IOBEIiHKY Ta pe3ynbTar (eexT HaBYaHHS:)
cryzeHTiB. [IpoBeneHe n1ociiKEHHS TOKa3aJI0 NPUXUIBHICT Ta MIATPUMKY CTYAEHTaMH BEO-CEpBICIB, sIKI MOTHBYIOTh
X Ta CIIpHAIOTH 3aCBOEHHIO HOBOT iHpopMalii. OTpuMaHi pe3ysbTaTh IMoKa3ajH, 0 BeO-CepBiCH MOKPALIYIOTh B3aEMO-
JII0 MK CTyJEHTaMH Ta BHKJIaJadeM, CIPHUSIIOTh ONTHMi3alii HaBYAJILHOTO IPOLECY, CaMOPO3BHUTKY, MiJBUIIYIOTH
iHTEpec, TBOpPUYY AKTHBHICTH, I[MM CaMUM HQ/JMXAI0YW BHKJIA/Jada pO3pOOJISITH HOBI IHCTPYMEHTH Ta PO3MIMPIOBATH
Jiara3oHu iX 3aCTOCYBaHHSI.

Knrwouosi cnosa: e-HaB4aHHS, B€O-CepBiCH, €IEKTPOHI iIHCTPYMEHTH, CTYACHTH KOMII IOTEPHOTO Tpodiito, opraHi-
3allist 3aHSATh.
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