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DEVELOPING ADAPTIVE LEARNING MANAGEMENT APPLICATION FOR PROJECT TEAM IN
IT-INDUSTRY

Keeping employees aligned with modern trends and developments in their professional areas is the main focus of a lifelong learning approach. That
becomes even more important for such dynamic industries like Information Technology. Therefore, it’s crucial to extend existing e-learning management
system with an adaptive training component that enables the effective study of on-demand skills, leading to a broader range of candidates available for
project management to select from and consequently improving the overall performance of an IT company. To improve the existing learning process
according to company's and employee's needs the overview of a typical learning management system functionality is given in this paper. The main
benefits from the adoption of a learning management system in small and medium-sized IT-companies were discussed, analysis of their features and
problems was given. The adjustment plan for the typical learning management system to be suitable for the information technology domain including
module of the adaptive learning content selection using the basic principles of graph theory was proposed to reduce the time of the learning process.
LMS OpenOLAT was reworked according to the adjustment plan which is reflected by the number of diagrams such as sequence diagram, |DEFO
business process description, activity diagram that shows search algorithm steps and application component diagram. Also, GUI was adjusted to provide
user with a good look and feel. The benefits of the proposed approach in business processes of IT-company are shown using “Academy — Smart”. To
prove the efficiency of the proposed algorithm, real courses were used. Based on the learning material, provided by “Coursera”, a number of test cases
was formed and analyzed. After applying adaptive content selection algorithm according to the models of “Academy — Smart” employees, learning time
was reduced and optimized. This investigation has shown significant improvement in the resource management process and acceleration of the learning
process for employees.
Keywords: e-learning, adaptive learning, learning management system, content selection, graph theory, IT company.
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PO3POBKA 3ACTOCYHKY JJI51 YIIPABJITHHA ATAIITUBHUM HABYAHHSIM MPOEKTHOI
KOMAH/JU B IT-IHAYCTPII

BesnepepBHa migTprMKa 0COOMCTOr0 PO3BUTKY CIiBPOOITHUKIB BiAMOBIAHO 0 Cy4acHUX TEHACHIIH iX mpodeciiiHoi chepr € OCHOBHUM IiJ{ XOIOM /10
KOpPIOpaTHBHOrO HaB4aHHs. Lle cTae e BanMBIlIMM JUist Takoi AMHAMIYHOI ramy3i, sk iHdopMalliiiHi TexHonoril. 3BaXalun Ha Ie, BaXJIHBO
PO3LIMPUTH YUHHI CUCTEMH yl'[paBJ'liHHfl CJICKTPOHHMUM HaBYaHHAM 3a JOIMOMOI'OI0 aJalITUBHOI'O HABYAJIbHOI'O KOMITOHEHTA. Takuii KOMITIOHEHT J03BOJISIE
edeKTHBHO 3aCBOIOBATH HEOOXiIHI HABUYKH, IO BeJe A0 30iMbIICHHS KiJbKOCTI MOTEHUIHMX KaHIMJATIB HA Y4acTh Yy NMPOEKTi Ta, K HACHIJOK,
HiJBUILEHHS 3aranbHOi NpoayKTUBHOCTI IT-kommawii. J{1s BAOCKOHAJIGHHS HAsBHOTO HABYaJIbHOIO MpOLECY BiAMOBIAHO 10 mOTpe® KoMmaHil Ta
MpaliBHUKA B il CTATTi HABEAECHO OTJISJ TUIOBOI (DYHKI[IOHAJIBHOCTI CUCTEM YIPABJIHHA HaBYaHHSM. PO3IIIIHYTO OCHOBHI IepeBary BIPO BaJHKEHHS
CHCTEMH YNpPaBIiHHSA HAaBYaHHAM Yy Malux Ta cepeaHix IT-kommaHisx, mpoaHaiizoBaHO iX 0coOAMBOCTI Ta mpoOiemu. 3ampornoHOBAHO MUIAX
YJIOCKOHAJICHHS THIIOBOI CHCTEMHM YNpPABIIiHHS HaBYAHHAM, SKa MiJXOAMUTH JUIA BUKOPUCTaHHS B 00JsacTi iH(OpMaliiHUX TEXHOJOTIH, BKIIOYA I0OYH
MOJ1YJIb aJIAalITUBHOTO BUOOPY 3MICTY HaBYAJILHOTO MaTepialy 3 BUKOPHUCTAaHHIM OCHOBHUX HPHHIUIIIB TEOpii rpadis Juis CK OpPOYECHHS Yacy HABYaJIbHOT'O
npouecy. Cucrema OpenOLAT Oyna n0OmoOBHEHa BiANOBIJHO /O 3alpOINOHOBAHOIO IIaHY, IO IOKA3aHO Ha JiarpaMax, TaKMX sK Jiarpama
nocitiioBHocTel, onuc 6i3Hec-npouecis IDEF0, niarpama aistiibHOCTI, 1110 TOKa3y€e KPOKH alrOpUTMY HOIIYKY Ta JliarpaMa KOMIIOHEHTIB 1oAaTKy. Kpim
TOro, 0yso po3podneHo rpadiunuii inTepdeiic kopuctyBaya s 3abe3nedeHHs 3pyqHoi B3aeMozii 3 togatkom. IlepeBaru 3anpornoHOBaHOr O MiJXOAY B
6i3Hec-nporecax IT-komnanii moka3sasi BinoBiHo 10 podotu «Academy — Smart». [l noBeieHHs €(EeKTUBHOCTI 3aIIPOIIOHOBAHOTO JITOPUTMY OYyIIn
BHUKOPUCTaHi peaybHi Kypcu. Ha ocHOBI HaB4ajbHOro Marepiany, HajaHoro «Coursera», O0yso c(OpMOBaHO Ta IPOAHATI30BAaHO HHU3KY TECT OBUX
npukianiB. Ilicns 3acTocyBaHHS aJIrOpuTMy aJAaNTUBHOTO BHOOpPY KOHTEHTY 3a MOAEIAMM IpaliBHUKIB «Academy — Smart» 4yac HaBYaHHA
CKOpOYYBaBCsl Ta ONTHMIi3yBaBcs. lle MOCTimKEHHS IIOKa3alo 3HAYHE BAOCKOHAIEHHS IPOIECY YHpPaBIiHHA PECypcaMH Ta NPUCKOPEHHS IpOILECy
HaBYAHHS NPALBHUKIB.

KurouoBi ciioBa: e-learning, agantiuBHe HaBYAHHS, CHCTEMA YIIPABIIHHS HABYaHHSIM, BUOIp KOHTEHTY, Teopis rpadis, | T-kommanist
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PA3PABOTKA IMPUJIOKEHMS IJISI YIIPABJIEHUS AJAIITUBHBIM OFYUYEHUEM ITPOEKTHOM
KOMAH/JBI B IT-MHAYCTPUHU

HenpepbiBHAs OAJCPKKA JTHYHOTO PA3BUTHS COTPYAHUKOB B COOTBETCTBUH C COBPEMEHHBIMH TCHICHIMAMH HX IPO(ECCHOHATIBHOI cephl ABIsICTCS
OCHOBHBIM IIOJIXOJOM K KOPIIOPAaTHBHOMY OOY4CHUI0. DTO CTAHOBHUTCS elie Oosee BaXXHBIM I TAKOH AMHAMHUYHON OTPACciH, KaK HH()OPMALHOHHBIC
TexHomoruu. Mcxozist U3 3TOro, BaXKHO PACIIMPUTh ACHCTBYIOIINE CHCTEMBI YIIPABICHHUS JJICKTPOHHBIM 00y4YCHHEM C IIOMOIIBIO aIalTHBHOTO y4e0HOr0
KOMIOHeHTa. Takoi KOMIIOHEHT MO3BOJsIET d()(EKTHBHO yCBAaHMBaTh HEOOXOAMMBIC HABBIKH, BEACT K YBCIMYCHHIO KOJMYECTBA MOTCHI[MAIbHBIX
KaH/N/JAaTOB HA y4acTHE B TPOCKTAX U, KAK CICACTBUE, IIOBBIIICHNE 001Ieil mpon3BoanTensHoCTH I T -kommanuu. JlJist COBEPIICHCTBOBAHUS HMCIOIIET OCS
yueOHOro Iporecca B COOTBETCTBHHU € MOTPEOHOCTSIMH KOMIAHUH M PAaOOTHHKA, B 9TOW CTaThe NPHBEICH 0030p THITMYHOH (HYHKIIMOHAIBHOCTH CUCTEM
ympaBiieHus: 00ydeHneM. PaccMOTPEHBI OCHOBHBIC IPEUMYIIECTBA BHEAPCHHS CHCTEMBI YIIPaBICHHUs 00y4EHHEM B ManbIX U cpequux 1T-kommaHusx,
[POAHAIN3HPOBAHBI UX OCOOCHHOCTH M MpOOIeMBbl. IIpeIoKeH MyTh COBEPIICHCTBOBAHMS THIIOBOM CHCTEMBI YIPABICHHS OOy4CHHEM, KOTOpas
MOAXOMT IS HCIIOJIb30BaHMS B 00J1aCTH HH(POPMALMOHHBIX TEXHOJIOT Ui, BKIIIOYasi MOAYJIb afalITHBHOIO BEIOOpA COAepKaHus yueOHOro MaTepraa ¢
HCIIOJIb30BAHUEM OCHOBHBIX IPHUHIMIOB TEOpHHU rpadoB s COKpalleHus: BpeMeHH ydeOHoro mporecca. Cucrema OpenOLAT Obuta pomnonHeHa B
COOTBETCTBHH C MIPEJIOKCHHBIM IITAHOM, YTO TTOKa3aHO Ha AMAarpaMMax, TAKHX KaK JHarpaMMa [0CIeJ0BaTEIbHOCTEH, OMHCaHNne OH3HEC-TIPOLIECCOB
IDEF0, nuarpamMma JesTEIbHOCTH, KOTOpasi MOKas3bIBACT IIATH alrOpHTMa IIOMCKA, W JHarpaMMa KOMIIOHEHTOB mpruioxeHus. Kpome Toro, 6sut
paspaboran rpadudeckuit nHTEpQEHc MoIB30BaTENs 115 00CCIICYeH s yA00HOT0 B3aNMO/CHCTBIS C IPHIIOKEHHEM. [IpenMyInecTsa mpeanaraeMoro
noaxoga B OmsHec-mpomeccax IT-KOMMaHHM MOKa3aHbI ¢ TOYKH 3peHHs paborbl «Academy — Smart». Jlns mokasatensctBa 3(deKTHBHOCTH
[PEUIOKEHHOr0  aIrOpuT™Ma OBUIM HCIIONB30BaHBI peanbHble Kypcbl. Ha ocHoBe yueOHOro matepmana, mpegocraBieHHoro «Coursera», Obui
chOpMUPOBaAH 1 TPOAHAIM3HPOBAH PsiJ] TECTOBBIX HPUMEPOB. ITocie mprMeHeHNs aIropuT™Ma afanTHBHOTO BEIOOPA KOHTEHTA IO MOJEISIM pabOTH HKOB
«Academy — Smart» Bpemst 00y4eHHsI COKPAIAIIOCh M ONTHMHU3HPOBAIOCh. DTO HCCIIEN0BAaHHUE TOKA3aJI0 3HAYUTEIbHOE YCOBEPIICH CTBOBAHHUE ITPOIIECCa
YIIPaBIICHHS PECYPCaMU M YCKOPEHHS [poliecca 00y4eHHs: pabOTHUKOB.
KuroueBble ciioBa: e-learning, agantusHoe o0y4deHne, CCTEMa yIpaBieHHs 00y4eHHeM, BBIOOp KOHTEHTa, Teopus rpados, IT -koMmmanus.
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Introduction. Despite the broad functionality,
Learning Management Systems (LMS) have not yet
reached the e-learning marketplace to provide lifelong
professional development for the specific IT market that
demands from developers a broad and extendable skill set.
IT companies are forced to create their own LMS for
managing talents and assigning appropriate employees on
the upcoming projects. This approach is time-consuming
and requires additional resources for the development and
support effort.

Considering this fact, it is crucial to improve the
existing, open-source software by automating and
accelerating employee training for IT based on specific
project requirements, rather than developing a new LMS
from scratch. Talent management systems can be useful for
accomplishing this task, helping recruiters and training
professionals to develop and retain people with the
necessary abilities or skills.

Combining these systems by making learning content
adaptive and based on individual needs enables resource
managers to shorten the time needed for preparing
specialists, improve staff skills effectively and reduce the
cost of training.

Taking into account integrated knowledge-based
methodological framework for staff-training in IT-
companies [1; 2], we identified necessity to construct a
software component for adaptive learning content
selection, integrate it into the existing architecture and
define which communication channels between systems
should be used. These changes and the component itself are
needed for effective education of employees so they could
fulfill their duties within the project at the highest level.
This work is part of a research task 0119U002558
“Software development methods and tools for IT-
companies personnel training using corporate knowledge”.

Related Work. Unlike the regular education system,
the goal of corporate learning is, first and foremost, to
return on investment, namely using the knowledge acquired
in the process of learning [3]. An employee at an IT
company acts as the principal asset for the technological
features of curriculum design and development not only to
ensure effective learning, the stability of the acquired
knowledge and skills, as well as the opportunity to
participate in more complex and cost-effective projects.

E-learning can be defined as any development
practice that is delivered via the Internet or other e-learning
source of information [4]. It is an online learning system
that involves the use of a computer, laptop, or any
electronic device and can continuously acquire knowledge
and skills through learning events that are formed,
delivered, supported by web technologies. E-training is
considered as part of e-earning, which is more practical in
nature and involves the use of acquired knowledge in
specific cases [5].

The benefits of e-learning in IT companies include the
following:

1) the ability to study anytime, anywhere [5-7];

2) the sequence of training [6];

3) the availability of access to a comprehensive
archive of course content and its timely updates on a
continuous basis [5; 7].

4) save time and minimize job separation [8];

5) economy by reducing the cost of travel for
employees [5; 6];

6) increasing  productivity,
activities, return on investment [5; 8];

7) improvement of the skills and knowledge of
employees [5; 9].

At the same time, let us point out the disadvantages of
using e-learning, which include technical issues related to
technology compatibility, poor internet connection, etc.;
high cost of development and support; organizational
problems [5].

Despite the drawbacks, e-learning has become an
alternative form of acquisition of IT knowledge and
practical skills through technological innovation and
modern communication systems. Increasing use of this type
of learning has an impact on the working environment due
to the system’s compliance with scalability, access and
timeliness requirements [10].

Typical LMS functionality provides the following
[11-13]: user registration; maintaining a course catalog;
maintaining and providing access to the content and
materials of e-learning courses; downloading e-learning
modules and tools for staff; dissemination of educational
material; management of educational materials; integration
of knowledge management resources; checking and
evaluating employees; tracking and recording employee
outcomes and progress, etc.

However, the main feature in typical LMS is absent —
adaptive learning. Adaptive learning, also known as
adaptive teaching, is an educational method, which uses
computer algorithms to orchestrate the interaction with the
learner and deliver customized resources and learning
activities to address the unique needs of each learner [1]. In
professional learning contexts, it means that computers
adapt the presentation of educational material according to
employees’ learning needs, as indicated by their responses
to questions, tasks and experiences. The next chapter
describes main technologies and methodologies used for
implementing adaptive learning for LMS.

Models & Methods. Adaptive learning systems have
traditionally been divided into separate components or
“models”. While different model groups have been
presented, most systems include some or all of the
following models (occasionally with different names) [14;
15].

improving  training

1. Expert model — The model with the information
which is to be taught.

2. Student model — The model which tracks and learns
about the student (employee).

3. Instructional model — The model which actually
conveys the information.

4. Instructional environment — The user interface for
interacting with the system.

In the developed application «student model» is used
where «student» is represented by the particular employee.
The simplest means of determining an employee’s skill
level is the method employed in computerized adaptive
testing (CAT) [16]. In CAT, the subject is presented with
questions that are selected based on their level of difficulty
in relation to the presumed skill level of the subject. As the
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test proceeds, the computer adjusts the subject’s score
based on their answers, continuously fine-tuning the score
by selecting questions from a narrower range of difficulty.

An algorithm for a CAT-style assessment is simple to
implement. A large pool of questions is amassed and rated
according to difficulty, through expert analysis,
experimentation, or a combination of the two. The
computer then performs a search, giving the subject a
question which is between determined subject’s maximum
skill level and minimum required skill level. These levels
are then adjusted to the level of the difficulty of the
question, reassigning the minimum if the subject answered
correctly, and the maximum if the subject answered
incorrectly [16].

CAT successively selects questions for the purpose of
maximizing the precision of the exam based on what is
known about the examinee from previous questions. This
perfectly firsts the issue to solve.

Besides, due to certain shortcomings of existing
LMSs and certain prospects for their improvement, we
propose to formulate an algorithm for testing an employee
and for him to choose an adaptive program of learning in
applying graph theory.

However, to implement this algorithm, it is vital to
understand how to define competencies and how to map
them onto employee’s skill set.

Such frameworks as e-CF (“The European e-
Competence Framework™) and SFIA (“The Skills
Framework for the Information Age”) can be used for the
developing of learning as the base proofed knowledge
about IT competences and necessary skills.

The European Competence System (e-CF) provides
an accessible and detailed description of competences
accepted in the IT industry, using a unified definition for
competences, skills, knowledge and levels of knowledge,
providing a common understanding of them for European
organizations [17].

Hence, The European Competence System was
applied to select competences and relevant skills. Skills,
mapped to competencies, can be represented through a
graph. In mathematics, and more specifically in graph
theory, a graph is a structure amounting to a set of objects
in which some pairs of the objects are in some sense
“related” [18]. The objects correspond to mathematical
abstractions called vertices (also called nodes or points) and
each of the related pairs of vertices is called an edge (also
called link or line) and directed graph or digraph is a graph
in which edges have orientations [19].

Proposed approach. Based on the basic principles of
graph theory [18; 19], in this research we propose to
represent the organization of knowledge and competencies
of the staff with the help of an oriented tree. According to
this, the root of the tree is a position that is likely to be given
to an employee. The connecting vertices of the root are the
so-called vertices of the first level, namely, the level of
competence. In scope of this paper, the following approach
is developed in order to implement the software for
adaptive learning.

The structure of the organization of knowledge and
competencies of the staff can be conveniently represented
with the help of an oriented tree.

The root of the tree is a position that is likely to be
given to an employee. The connecting vertices of the root
are the so-called vertices of the first level, namely, the level
of competence.

The leaves of the graph define the final knowledge
that corresponds to certain skills. This is shown on the
figure 1.

Title e
Competence e .
Skills

P

Units

Fig. 1. Graph that represents relation of competence to skills

A label is added to the top of the graph model — the
minimum knowledge threshold needed to create an
individual refinement plan, as in figure 2.

Node

TN

[m: constl%l [r: constg%]

Fig. 2. Graph node structure

Property m means minimum knowledge threshold.
Property r indicates the required level of knowledge to
work on the project. The const; and const, variables are
arbitrary numbers where 0% < const; < const; < 100%.

Let us look at an example of using the suggested
approach for comparing a qualification and a competency
tree to a real-world IT company.

The concrete but simplified example is introduced for
the Middle Java Developer competency. The specified
competency has a lot of requirements according to the e-
CF, but let us take only some of them into consideration in
order to save the visibility of the example. Having a typical
business-to-customer project, the list of desired skills is as
follows: Code writing that includes the usage of Spring
Framework (Core, Data), Groovy language for scripting. It
is assumed that Java is a top skill of the candidate, so no
need to include this information to the graph. Besides, the
applicant should have sufficient knowledge in CI/CD
process, in pipeline creation in particular.

It is a complex task to find the candidate that
corresponds the required skills with 100% rate, so in makes
sense to determine the preliminary level for each unit, that
reflects knowledge, enough for learning(m) and level, that
matches requirements (r).

The final graph for the specified skill’s requirements
is represented on the figure 3.

On the represented graph the difference in r and m
values is not really high, that emphasize the urgency.
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The next step is the search for applicable employees.
Important, that employees are selected by the required level
of knowledge (r) defined in the e-CF or project
requirements.

Minimum knowledge threshold (m) should be defined
separately depending on the urgency, because having
higher 'm’ value means less time for learning needed to
obtain the certain competence.

The main result is the list of employees that are
applicable for a particular competence (with or without
learning). In order to select the most applicable employees
per a competence for the future learning, the search
algorithm is represented by the following diagram in

figure 4.
?

ing search for employees by
competencies

Filter employee profiles by -]
competence J\

corresponds with r

e

Check if possible to fill gaps
quickly

yes Jcorresponds withm

Add profile to —_—
resulting list

yes
search completed

Assembling training
material

L/

[ Display search result data ]—’©

Fig. 4. Searching algorithm for employees by competence

To describe the business processes of the given
approach, an information model was created in IDEFO,
which is shown in the figure 5.

Code writing

I
/\ Pipeline creation

The time needed for learning process was chosen as
the main metric for measuring effectiveness of suggested
approach. Continuing the previous example, the employee
will be assigned to the CI/CD course.

Usually, these courses are pretty long-lasting: the
course about this topic on the Udemy lasts 5.5 hours. Time
needed for gaining knowledge about Pipeline is about 1
hour [20]. Therefore, it takes 5 times less to be prepared
according to project needs by choosing only one unit from
the whole course. So, applying the suggested approach can
reduce the time consuming without loses of knowledge for
project needs.

Thus, the proposed algorithm helps to determine the
level of employee’s suitability for the project role and
suggest the learning material according to the gaps in his
skills reducing the learning time.

Practical implementation. To present practical
implementation of proposed algorithm for the following
customization, OpenOLAT LMS was chosen because of its
clear modular structure and extendability. The selected
application is developed using Spring Framework and all
the modules have RESTful APIl. OpenOLAT Learning
management is used as a service, so the communication
between modules is implemented by the API approach that
is used by view component. As can be observed from the
diagram, there are also modules for content and user profile
management, OpenOLAT LMS represented a correspond-
ding API for them too. Main components of the developed
application are shown on the diagram represented by
figure 6.

As a result, the application for learning employees by
required competencies in IT-companies, based on the given
algorithm, was developed, including adaptive learning
content and skill testing modules. This application can be
used wherever the API for content and user profile modules
exists.

On the following diagram, that is represented on the
figure 7, there is a sequence diagram dedicated to the
content selection for the employee.

Java Developer

CI/CD

Sori
pring Grolovy
/\ Scripting
Core Data P
N T

[m: 40%] [r:50%] [m:40%] [r:50%]

Fig. 3. Graph that represents skill set for Middle Java Developer
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Competence mapping

requirements to Algorithm for Company rules | Training building
the project team searching candidates Sal algorithm
competence Iist[ choose ‘
* competence ’ = !
| s
A A competence
¥ v
personal data of
| choose employees | choosen employees
employee's personal data )
A2 - y._v
[} i ) [ |
- search for gapsin |
B ep | list of skill gaps per
skills z
candidate
2
) L 4
learning knowledge ol Personalized
base J Form individual training
| | | ‘ course !
[ A4
i
f
admin | TalentMS AdaptivelLMS

Fig. 5. Decomposed IDEFO diagram for building personalized learning process

g Application Context

% ContentModule % UserProfileModule

............. T

: % TalentMSModule
: ; TestManagementModule
AdaptiveModule
N

______ g Restful webservices ..__

View

Fig. 6. Application component diagram

To obtain educational content, sequential processes 2. A method that is related to the semantics of a
are performed. customer request is implemented. In the middle of the

1. The employee initiates a request for learning method, the controller delegates the execution of the
material. AdaptiveContentFacade facade request.
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| Client | RestController | AdaptiveContentFacade | TalentMSFacade | AdaptiveContentServica | | ApaptiveContentDAO |
1 getleamingContent | 2 getLearningContentByCurrentUid 3:getUserSkils ;
...... P |

5 : getRequiredSkills

kfianesnnatnaiinnianaainnaes
1

6 requ

ed skills by assigned project g

7: getAtiaptedContent

'8 getModulesByRequiredSkills |

9 : getModulesByRequiredSkills J

10 : modules by skills

11 : modules by skills

15: adapted content

13 - filterjcgnten{ by passed material
14 ; adapted content

12 : adppted content

Fig. 7. Sequence diagram which reflects the choice of educational content for user

3. AdaptiveContentFacade refers to TalentMSFacade
that uses OpenOLAT as user storage in order to retrieve the
information about current user learning state and skills.

4. TalentMSFacade returns the candidate’s current
knowledge.

5. AdaptiveContentFacade asks TalentMS to request
the required knowledge for a particular competency.

6. TalentMSFacade returns a list of competencies.

7. Having the current knowledge of the Candidate
Candidate in need of a competency,
AdaptiveContentFacade requests that the content of the
competencies specieed in the AdaptiveContentService be
obtained.

8. AdaptiveContentService
content to AdaptiveContentDAO.

9. AdaptiveContentDAOQ retrieves knowledge content

queries  knowledge

set.

10. AdaptiveContentDAO transmits the removed
content to the AdaptiveContentService.
11. AdaptiveContentService
AdaptiveContentDAO-derived

AdaptiveContentFacade.

12. AdaptiveContentFacade performs mapping of the
content on the knowledge it serves and the knowledge
already obtained by the candidate. In the case employee
proved his knowledge in the topic, it does not make sense
to take the course again. Unnecessary content is removed
and adapted content is passed to the employee.

According to mentioned above, user interface was
developed that supports following functionality: resource
manager or any person, responsible for project team
forming, can adjust facets according to specified needs
regarding the open position.

This behavior can be observed from the figure 8.

As aresult, user interface was developed that supports
following functionality: resource manager or any person,
responsible for project team forming, can adjust facets

transmits
content to

according to specified needs regarding the open position.
After the search for applicable people is executed,
moderator can select person from list result set and apply it
to the project.

In case any skill gaps are identified, the employee,
suggested to the project, will receive a notiacation about
assigned courses that are visible in the account. This page
component is integrated with LMS System, after the press
onto the “Enroll” button, employee is redirected to the
learning material, managed by LMS.

The experimental usage of the developed approach in
the practice of candidates learning for an employment in
the IT-company “Academy — Smart” LTD, Kharkiv [21]
was handled for 5 models: set of topics and time needed to
get relevant understanding of them and the results are
introduced in the table 1.

With this study we proposed the approach of learning
content selection that would help to reduce the time for skill
boosting process. Therefore, the time should be considered
as the main measurement.

As a concrete example the real course from learning
portal was introduced and the model of employee’s skill
level was built through the graph. According to the model,
the time for filling gaps in skills was calculated and
compared to the time, needed for passing the whole
material. Under the circumstances, the algorithm of course
selection has proved itself as efficient approach.

Conclusions. In order to achieve the goal of the
thesis, the following tasks have been completed.

1. The subject area was chosen for e-learning in small
and medium-sized IT companies, according to which the
approaches to personnel learning in terms of project
requirements were analyzed.

2. The advantages and disadvantages of using
corporate e-learning in the corporate sphere are identified.
The purpose of such learning and motivation is determined.
Based on the analysis of the subject area, it is concluded
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Table 1 — Test cases for employees with gaps and time needed for covering them
Ne Gaps Course Whole course time Adopted learning time
JavaScript HTML, CSS, and JavaScript Approx. 28 hours Approx. 8 hours
1 for Web Developers [22]
2 CSS HTML, CSS, and JavaScript Approx. 28 hours Approx. 6 hours
for Web Developers [22]
3 HTML HTML, CSS, and JavaScript Approx. 28 hours Approx. 4 hours
for Web Developers [22]
4 Apache Spark Hadoop Platform and Approx. 23 hours Approx. 6 hours
for Hadoop Application Framework
[23]
5 Data mining Python for data Approx. 38 hours Approx. 8 hours
with Python science [24]

that the need to develop software to implement an adaptive
approach to the formation of educational content.

3. The characteristics and classification of modern e-
learning systems of the personnel are given, the general
structure of such systems and their typical functionality are
analyzed, which made it possible to identify ways of
improvement-learning systems and corporate adaptation
options.

4. A model of competence structure display based on

corresponds their individual level. The main benefit and the
efficiency of this approach is that costs for learning are
reduced significantly. In the demonstrated example, period
needed for learning, was reduced in 5 times. This goal is
achieved by minifying the learning content to be a perfect
fit with regard to employee’s skills and requirements for the
staff.
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