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There has been made an attempt to build a formalized model of learning environment
that would take into account endogenous and exogenous parameters of the e-learning
process and foresaw the prognostication of its effectiveness. The conceptual model was
formalized on the basis of statistic information about the learning procedure of 15
academic groups. As the formalization methods there have been chosen the method of
self-organized Kohonen maps, Artificial Neural Network modeling and Group Method of
Data Handling.

In the result of clustering with the help of Kohonen maps method there has been found a
cluster that encloses academic groups with high performance rate and average number
of students — 7. Artificial Neural Network model has proven that performance of students
depends greatly on the group size. But, unlike the Kohonen maps, a recommended
minimal group size is 10 students. Artificial neural network model and Group Method of
Data Handling, though, show a somewhat different result within the scope of the
learning course (European Credit Transfer and Accumulation System credits). There has
also been discovered that the restriction of the applied methods is the impossibility to

estimate the information overload.

@ Thisisapreview of subscription content, login via aninstitution (2 to check

daccess.

Access this chapter

Subscribeand save

@ Springer+ Basic €32.70 /Month

Get 10 units per month
Download Article/Chapter oreBook
1Unit = 1Articleor1Chapter

Cancel anytime

https://link.springer.com/chapter/10.1007/978-3-030-16621-2_59 211


https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-3-030-16621-2_59
https://wayf.springernature.com/?redirect_uri=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-3-030-16621-2_59

02.06.25, 11:16 Modeling of a Cooperative Distance Learning Environment: The Case of Optimal Size of Training Groups | SpringerLink

( Subscribe now -

)

Buy Now

A Chapter

Available as PDF
Read on any device
Instant download

Own it forever

EUR 29.95
Price includes VAT (Ukraine)

v eBook

v Softcover Book

EUR 160.49

EUR 199.99

Tax calculation will be finalised at checkout

Purchases are for personal use only

Institutional subscriptions >

Similar content being viewed by others

' Fry e S Tmprm e

New Realities, . ”"’?.ﬁd"’“‘_ o
Mobile —————

Systems and
Applications

https://link.springer.com/chapter/10.1007/978-3-030-16621-2_59

Intelligent
Algorithms
in are
Engineering
il

Al e

3/M1


https://www.springernature.com/gp/librarians/licensing/agc/ebooks
https://link.springer.com/product/springer-plus

02.06.25, 11:16 Modeling of a Cooperative Distance Learning Environment: The Case of Optimal Size of Training Groups | SpringerLink

Learning Analytics - ACollaborative Learning Constructing a Learner
Survey and Practical Grouping Strategy W|th Model Based onthe
References

1. Bender, T.: Discussion-Based Online Teaching to Enhance Student Learning. Stylus
Publishing, Sterling (2003)

Google Scholar

). Neo, M.: Developing a collaborative learning environment using a web-based design.
J. Comput. Assist. Learn. 19, 462—473 (2003)

Article Google Scholar

3. Sharon, S., Shachar, H., Levine, T., Westport, C.T.: The Innovative School:
Organization and Instruction. Bergin & Garvey (1999)

Google Scholar

/.. Smith, M., Winking-Diaz, A.: Increasing students’ interactivity in an online course. J.
Interact. Online Learn. 2(3), 1-25 (2004)

Google Scholar

5. Njenga, S., Oboko, R., Omwenga, E., Maina, E.: Use of intelligent agents in
collaborative M-learning: case of facilitating group learner interactions. Int. J. Mod.
Educ. Comput. Sci. 10, 18—28 (2017)

Article Google Scholar

6. Gillies, R., Ashman, A.: Behaviour and interactions of children in cooperative groups
in lower and middle elementary grades. J. Educ. Psychol. 90, 746—757 (1998)

https://link.springer.com/chapter/10.1007/978-3-030-16621-2_59 4/11


https://scholar.google.com/scholar_lookup?&title=Discussion-Based%20Online%20Teaching%20to%20Enhance%20Student%20Learning&publication_year=2003&author=Bender%2CT
https://doi.org/10.1046%2Fj.0266-4909.2003.00050.x
https://scholar.google.com/scholar_lookup?&title=Developing%20a%20collaborative%20learning%20environment%20using%20a%20web-based%20design&journal=J.%20Comput.%20Assist.%20Learn.&volume=19&pages=462-473&publication_year=2003&author=Neo%2CM
https://scholar.google.com/scholar?&q=Sharon%2C%20S.%2C%20Shachar%2C%20H.%2C%20Levine%2C%20T.%2C%20Westport%2C%20C.T.%3A%20The%20Innovative%20School%3A%20Organization%20and%20Instruction.%20Bergin%20%26%20Garvey%20%281999%29
https://scholar.google.com/scholar_lookup?&title=Increasing%20students%E2%80%99%20interactivity%20in%20an%20online%20course&journal=J.%20Interact.%20Online%20Learn.&volume=2&issue=3&pages=1-25&publication_year=2004&author=Smith%2CM&author=Winking-Diaz%2CA
https://doi.org/10.5815%2Fijmecs.2017.10.03
https://scholar.google.com/scholar_lookup?&title=Use%20of%20intelligent%20agents%20in%20collaborative%20M-learning%3A%20case%20of%20facilitating%20group%20learner%20interactions&journal=Int.%20J.%20Mod.%20Educ.%20Comput.%20Sci.&volume=10&pages=18-28&publication_year=2017&author=Njenga%2CS&author=Oboko%2CR&author=Omwenga%2CE&author=Maina%2CE
https://link.springer.com/10.1007/978-3-030-96296-8_22?fromPaywallRec=true
https://link.springer.com/10.1007/978-3-030-35758-0_13?fromPaywallRec=true
https://link.springer.com/10.1007/978-3-030-51965-0_38?fromPaywallRec=true

02.06.25, 11:16 Modeling of a Cooperative Distance Learning Environment: The Case of Optimal Size of Training Groups | SpringerLink

Article Google Scholar

/. Damon, W., Phelps, E.: Critical distinctions among three approaches to peer
education. Int. J. Educ. Res. 13, 9—19 (1989)

Article Google Scholar

8. Patel, J., Aghayere, A.: Students’ perspective on the impact of a web-based discussion
forum on student learning. In: Proceedings of the 36th ASEE/IEEE Frontiers in
Education Conference, Sandiego, CA (2006)

Google Scholar

0. Hewitt, ], Brett, C.: The relationship between class size and online activity patterns in
asynchronous computer conferencing environments. Comput. Educ. 49, 1258 -1271
(2007)

Article Google Scholar

10. Abuseileek, AF.: The effect of computer-assisted cooperative learning methods and
group size on the EFL learners’ achievement in communication skills. Comput.
Educ. 58, 231-239 (2012)

Article Google Scholar

11. Tomei, L.A.: The impact of online teaching on faculty load: computing the ideal class
size for online courses. J. Technol. Teach. Educ. 14(3), 531-541 (2006)

Google Scholar

12. Qiu, M.: Amixed methods study of class size and group configuration in online
graduate course discussions. Open library published doctoral dissertation,
University of Toronto, Toronto, Ontario, Canada (2009)

https://link.springer.com/chapter/10.1007/978-3-030-16621-2_59 5/11


https://doi.org/10.1037%2F0022-0663.90.4.746
https://scholar.google.com/scholar_lookup?&title=Behaviour%20and%20interactions%20of%20children%20in%20cooperative%20groups%20in%20lower%20and%20middle%20elementary%20grades&journal=J.%20Educ.%20Psychol.&volume=90&pages=746-757&publication_year=1998&author=Gillies%2CR&author=Ashman%2CA
https://doi.org/10.1016%2F0883-0355%2889%2990013-X
https://scholar.google.com/scholar_lookup?&title=Critical%20distinctions%20among%20three%20approaches%20to%20peer%20education&journal=Int.%20J.%20Educ.%20Res.&volume=13&pages=9-19&publication_year=1989&author=Damon%2CW&author=Phelps%2CE
https://scholar.google.com/scholar?&q=Patel%2C%20J.%2C%20Aghayere%2C%20A.%3A%20Students%E2%80%99%20perspective%20on%20the%20impact%20of%20a%20web-based%20discussion%20forum%20on%20student%20learning.%20In%3A%20Proceedings%20of%20the%2036th%20ASEE%2FIEEE%20Frontiers%20in%20Education%20Conference%2C%20Sandiego%2C%20CA%20%282006%29
https://doi.org/10.1016%2Fj.compedu.2006.02.001
https://scholar.google.com/scholar_lookup?&title=The%20relationship%20between%20class%20size%20and%20online%20activity%20patterns%20in%20asynchronous%20computer%20conferencing%20environments&journal=Comput.%20Educ.&volume=49&pages=1258-1271&publication_year=2007&author=Hewitt%2CJ&author=Brett%2CC
https://doi.org/10.1016%2Fj.compedu.2011.07.011
https://scholar.google.com/scholar_lookup?&title=The%20effect%20of%20computer-assisted%20cooperative%20learning%20methods%20and%20group%20size%20on%20the%20EFL%20learners%E2%80%99%20achievement%20in%20communication%20skills&journal=Comput.%20Educ.&volume=58&pages=231-239&publication_year=2012&author=Abuseileek%2CAF
https://scholar.google.com/scholar_lookup?&title=The%20impact%20of%20online%20teaching%20on%20faculty%20load%3A%20computing%20the%20ideal%20class%20size%20for%20online%20courses&journal=J.%20Technol.%20Teach.%20Educ.&volume=14&issue=3&pages=531-541&publication_year=2006&author=Tomei%2CLA

02.06.25, 11:16 Modeling of a Cooperative Distance Learning Environment: The Case of Optimal Size of Training Groups | SpringerLink

Google Scholar

13. Rovai, A.P: Facilitating online discussions effectively. Internet High. Educ. 10, 77-88
(2007)

Article Google Scholar

14.. Khan, B.: Managing e-learning Strategies: Design, Delivery. Implementation and

Evaluation. Idea Group Inc. (2005)

Google Scholar

15. Roberts, M.R., Hopewell, T.M.: Web-based instruction in technology education.
Council on Technology Teacher Education. 52nd Yearbook: Selecting Instructional
Strategies for Technology Education. McGraw Hill, Glencoe (2003)

Google Scholar

16. Arbaugh, ].B., Benbunan-Finch, R.: Contextual factors that influence ALN
effectiveness. In: Hiltz, S.R., Goldman, R. (eds.) Learning Together Online. Research
on Asynchronous Learning Networks, pp. 123—144 (2005)

Google Scholar

17/. Aragon, S.R.: Creating social presence in online environment. New Dir. Adult Contin.
Educ. 100, 57-68 (2003)

Article Google Scholar

18. Nye, B., Hedges, LV., Konstantopoulos, S.: Do low-achieving students benefit more
from small classes? Evidence from the tennessee class size experiment. Educ. Eval.
Policy Anal. 24(3), 201-217 (2002)

https://link.springer.com/chapter/10.1007/978-3-030-16621-2_59 6/11


https://scholar.google.com/scholar?&q=Qiu%2C%20M.%3A%20A%20mixed%20methods%20study%20of%20class%20size%20and%20group%20configuration%20in%20online%20graduate%20course%20discussions.%20Open%20library%20published%20doctoral%20dissertation%2C%20University%20of%20Toronto%2C%20Toronto%2C%20Ontario%2C%20Canada%20%282009%29
https://doi.org/10.1016%2Fj.iheduc.2006.10.001
https://scholar.google.com/scholar_lookup?&title=Facilitating%20online%20discussions%20effectively&journal=Internet%20High.%20Educ.&volume=10&pages=77-88&publication_year=2007&author=Rovai%2CAP
https://scholar.google.com/scholar?&q=Khan%2C%20B.%3A%20Managing%20e-learning%20Strategies%3A%20Design%2C%20Delivery.%20Implementation%20and%20Evaluation.%20Idea%20Group%20Inc.%20%282005%29
https://scholar.google.com/scholar?&q=Roberts%2C%20M.R.%2C%20Hopewell%2C%20T.M.%3A%20Web-based%20instruction%20in%20technology%20education.%20Council%20on%20Technology%20Teacher%20Education.%2052nd%20Yearbook%3A%20Selecting%20Instructional%20Strategies%20for%20Technology%20Education.%20McGraw%20Hill%2C%20Glencoe%20%282003%29
https://scholar.google.com/scholar?&q=Arbaugh%2C%20J.B.%2C%20Benbunan-Finch%2C%20R.%3A%20Contextual%20factors%20that%20influence%20ALN%20effectiveness.%20In%3A%20Hiltz%2C%20S.R.%2C%20Goldman%2C%20R.%20%28eds.%29%20Learning%20Together%20Online.%20Research%20on%20Asynchronous%20Learning%20Networks%2C%20pp.%20123%E2%80%93144%20%282005%29
https://doi.org/10.1002%2Face.119
https://scholar.google.com/scholar_lookup?&title=Creating%20social%20presence%20in%20online%20environment&journal=New%20Dir.%20Adult%20Contin.%20Educ.&volume=100&pages=57-68&publication_year=2003&author=Aragon%2CSR

02.06.25, 11:16 Modeling of a Cooperative Distance Learning Environment: The Case of Optimal Size of Training Groups | SpringerLink

Article Google Scholar

19. Finn, ].D,, Achilles, C.M.: Answers and questions about class size: a statewide
experiment. Am. Educ. Res. J. 27, 557—577 (1990)

Article Google Scholar

7). Zacharis, N.Z.: Classification and Regression Trees (CART) for predictive modeling
in blended learning. Int. J. Intell. Syst. Appl. (IJISA) 10(3), 1-9 (2018).
https://doi.org/10.5815/ijisa.2018.03.01

Article Google Scholar

21. Rawat, B., Dwivedi, S.K.: An architecture for recommendation of courses in e-
learning system. Int. J. Inf. Technol. Comput. Sci. (IJITCS) 9(4), 39—47 (2017).
https://doi.org/10.5815/ijitcs.2017.04.06

Article Google Scholar

7). Costello, E.: Opening up to open source: looking at how Moodle was adopted in
higher education. J. Open Distance e-Learning 28(3), 187—200 (2013)

Article Google Scholar

73. Muhsen, Z.F.,, Maaita, A., Odah, A., Nsour, A.: Moodle and e-learning Tools. Int. J.
Mod. Educ. Comput. Sci. (IJMECS) 5(6), 1-8 (2013).
https://doi.org/10.5815/ijmecs.2013.06.01

Article Google Scholar

7/, Marikar, EM.M.T., Jayarathne, N.: Effectiveness of MOODLE in education system in
Sri Lankan University. Int. J. Mod. Educ. Comput. Sci. (IJMECS) 8(2), 54—58 (2016).
https://doi.org/10.5815/ijmecs.2016.02.07

https://link.springer.com/chapter/10.1007/978-3-030-16621-2_59 7M


https://doi.org/10.3102%2F01623737024003201
https://scholar.google.com/scholar_lookup?&title=Do%20low-achieving%20students%20benefit%20more%20from%20small%20classes%3F%20Evidence%20from%20the%20tennessee%20class%20size%20experiment&journal=Educ.%20Eval.%20Policy%20Anal.&volume=24&issue=3&pages=201-217&publication_year=2002&author=Nye%2CB&author=Hedges%2CLV&author=Konstantopoulos%2CS
https://doi.org/10.3102%2F00028312027003557
https://scholar.google.com/scholar_lookup?&title=Answers%20and%20questions%20about%20class%20size%3A%20a%20statewide%20experiment&journal=Am.%20Educ.%20Res.%20J.&volume=27&pages=557-577&publication_year=1990&author=Finn%2CJD&author=Achilles%2CCM
https://doi.org/10.5815/ijisa.2018.03.01
https://doi.org/10.5815%2Fijisa.2018.03.01
https://scholar.google.com/scholar_lookup?&title=Classification%20and%20Regression%20Trees%20%28CART%29%20for%20predictive%20modeling%20in%20blended%20learning&journal=Int.%20J.%20Intell.%20Syst.%20Appl.%20%28IJISA%29&doi=10.5815%2Fijisa.2018.03.01&volume=10&issue=3&pages=1-9&publication_year=2018&author=Zacharis%2CNZ
https://doi.org/10.5815/ijitcs.2017.04.06
https://doi.org/10.5815%2Fijitcs.2017.04.06
https://scholar.google.com/scholar_lookup?&title=An%20architecture%20for%20recommendation%20of%20courses%20in%20e-learning%20system&journal=Int.%20J.%20Inf.%20Technol.%20Comput.%20Sci.%20%28IJITCS%29&doi=10.5815%2Fijitcs.2017.04.06&volume=9&issue=4&pages=39-47&publication_year=2017&author=Rawat%2CB&author=Dwivedi%2CSK
https://doi.org/10.1080%2F02680513.2013.856289
https://scholar.google.com/scholar_lookup?&title=Opening%20up%20to%20open%20source%3A%20looking%20at%20how%20Moodle%20was%20adopted%20in%20higher%20education&journal=J.%20Open%20Distance%20e-Learning&volume=28&issue=3&pages=187-200&publication_year=2013&author=Costello%2CE
https://doi.org/10.5815/ijmecs.2013.06.01
https://doi.org/10.5815%2Fijmecs.2013.06.01
https://scholar.google.com/scholar_lookup?&title=Moodle%20and%20e-learning%20Tools&journal=Int.%20J.%20Mod.%20Educ.%20Comput.%20Sci.%20%28IJMECS%29&doi=10.5815%2Fijmecs.2013.06.01&volume=5&issue=6&pages=1-8&publication_year=2013&author=Muhsen%2CZF&author=Maaita%2CA&author=Odah%2CA&author=Nsour%2CA
https://doi.org/10.5815/ijmecs.2016.02.07

02.06.25, 11:16 Modeling of a Cooperative Distance Learning Environment: The Case of Optimal Size of Training Groups | SpringerLink

Article Google Scholar

7 5. Kohonen, T.: Exploration of very large databases by self-organizing maps. In:
Proceedings of International Conference on Neural Networks (ICNN 1997) (1997)

Google Scholar

26. Basse, RM., Omrani, H., Charif, O, Gerber, P., Bddis, K.: Land use changes
modelling using advanced methods: cellular automata and artificial neural
networks. The spatial and explicit representation of land cover dynamics at the

cross-border region scale. Appl. Geogr. 53, 160—171 (2014 )

Google Scholar

7], Nielsen, R.H.: Kolmogorov’s mapping neural network existence theorem. In:
Proceedings of The IEEE First International Conference on Neural Networks, San
Diego, pp. 11-13 (1987)

Google Scholar

78, Caruana, R., Lawrence, S., Giles, L.: Overfitting in neural nets: backpropagation,
conjugate gradient, and early stopping. In Advances of Neural Information
Processing Systems, vol. 13, pp. 402—-408 (2001)

Google Scholar

29, Ivakhnenko, AG.: Polynomial theory of complex systems. IEEE Trans. Syst. Man
Cybern. SMC-1(4), 364—378 (1971)

Article MathSciNet Google Scholar

3(). Amanifard, N., Nariman-Zadeh, N., Borji, M., Khalkhali, A., Habibdoust, A.:

Modelling and Pareto optimization of heat transfer and flow coefficients in

https://link.springer.com/chapter/10.1007/978-3-030-16621-2_59 8/11


https://doi.org/10.5815%2Fijmecs.2016.02.07
https://scholar.google.com/scholar_lookup?&title=Effectiveness%20of%20MOODLE%20in%20education%20system%20in%20Sri%20Lankan%20University&journal=Int.%20J.%20Mod.%20Educ.%20Comput.%20Sci.%20%28IJMECS%29&doi=10.5815%2Fijmecs.2016.02.07&volume=8&issue=2&pages=54-58&publication_year=2016&author=Marikar%2CFMMT&author=Jayarathne%2CN
https://scholar.google.com/scholar?&q=Kohonen%2C%20T.%3A%20Exploration%20of%20very%20large%20databases%20by%20self-organizing%20maps.%20In%3A%20Proceedings%20of%20International%20Conference%20on%20Neural%20Networks%20%28ICNN%201997%29%20%281997%29
https://scholar.google.com/scholar?&q=Basse%2C%20R.M.%2C%20Omrani%2C%20H.%2C%20Charif%2C%20O.%2C%20Gerber%2C%20P.%2C%20B%C3%B3dis%2C%20K.%3A%20Land%20use%20changes%20modelling%20using%20advanced%20methods%3A%20cellular%20automata%20and%20artificial%20neural%20networks.%20The%20spatial%20and%20explicit%20representation%20of%20land%20cover%20dynamics%20at%20the%20cross-border%20region%20scale.%20Appl.%20Geogr.%2053%2C%20160%E2%80%93171%20%282014%29
https://scholar.google.com/scholar?&q=Nielsen%2C%20R.H.%3A%20Kolmogorov%E2%80%99s%20mapping%20neural%20network%20existence%20theorem.%20In%3A%20Proceedings%20of%20The%20IEEE%20First%20International%20Conference%20on%20Neural%20Networks%2C%20San%20Diego%2C%20pp.%2011%E2%80%9313%20%281987%29
https://scholar.google.com/scholar?&q=Caruana%2C%20R.%2C%20Lawrence%2C%20S.%2C%20Giles%2C%20L.%3A%20Overfitting%20in%20neural%20nets%3A%20backpropagation%2C%20conjugate%20gradient%2C%20and%20early%20stopping.%20In%20Advances%20of%20Neural%20Information%20Processing%20Systems%2C%20vol.%2013%2C%20pp.%20402%E2%80%93408%20%282001%29
https://doi.org/10.1109%2FTSMC.1971.4308320
http://www.ams.org/mathscinet-getitem?mr=309583
https://scholar.google.com/scholar_lookup?&title=Polynomial%20theory%20of%20complex%20systems&journal=IEEE%20Trans.%20Syst.%20Man%20Cybern.&volume=SMC-1&issue=4&pages=364-378&publication_year=1971&author=Ivakhnenko%2CAG

02.06.25, 11:16 Modeling of a Cooperative Distance Learning Environment: The Case of Optimal Size of Training Groups | SpringerLink
microchannels using GMDH type neural networks and genetic algorithms. Energy
Convers. Manag. 49(2), 311-325 (2008)

Article Google Scholar

Author information

Authors and Affiliations

Chernivtsi Institute of Trade and Economics KNUTE, Chernivtsi, Ukraine

Yurii Koroliuk

Corresponding author

Correspondence to Yurii Koroliuk .

Editorinformation

Editors and Affiliations

School of Educational Information Technology, Central China Normal University,
Wuhan, Hubei, China
Zhengbing Hu

Mechanical Engineering Research Institute of the Russian Academy of Sciences,
Moscow, Russia

Sergey Petoukhov

“Igor Sikorsky Kiev Polytechnic Institute”, National Technical University of Ukraine,
Kiev, Ukraine

Ivan Dychka

Halmos College of Natural Sciences and Oceanography, Nova Southeastern University,
Ft. Lauderdale, FL, USA
Matthew He

Rightsand permissions

https://link.springer.com/chapter/10.1007/978-3-030-16621-2_59 911


https://doi.org/10.1016%2Fj.enconman.2007.06.002
https://scholar.google.com/scholar_lookup?&title=Modelling%20and%20Pareto%20optimization%20of%20heat%20transfer%20and%20flow%20coefficients%20in%20microchannels%20using%20GMDH%20type%20neural%20networks%20and%20genetic%20algorithms&journal=Energy%20Convers.%20Manag.&volume=49&issue=2&pages=311-325&publication_year=2008&author=Amanifard%2CN&author=Nariman-Zadeh%2CN&author=Borji%2CM&author=Khalkhali%2CA&author=Habibdoust%2CA
mailto:yu_kor@ukr.net

02.06.25, 11:16 Modeling of a Cooperative Distance Learning Environment: The Case of Optimal Size of Training Groups | SpringerLink

Reprints and permissions

Copyrightinformation

© 2020 Springer Nature Switzerland AG
About this paper

Cite this paper

Koroliuk, Y. (2020). Modeling of a Cooperative Distance Learning Environment: The Case
of Optimal Size of Training Groups. In: Hu, Z., Petoukhov, S., Dychka, I., He, M. (eds)
Advances in Computer Science for Engineering and Education Il. ICCSEEA 2019. Advances

in Intelligent Systems and Computing, vol 938. Springer, Cham.
https://doi.org/10.1007/978-3-030-16621-2_59

.RISY  [ENWY .BIBX

DOI Published Publisher Name
https://doi.org/10.1007/9 29 March 2019 Springer, Cham
78-3-030-16621-2_59

Print ISBN Online ISBN eBook Packages
978-3-030-16620-5 978-3-030-16621-2 Intelligent Technologies

and Robotics

Intelligent Technologies
and Robotics (RO)

Publish with us

Policies and ethics (2

https://link.springer.com/chapter/10.1007/978-3-030-16621-2_59 10/11


https://s100.copyright.com/AppDispatchServlet?publisherName=SpringerNature&orderBeanReset=true&orderSource=SpringerLink&title=Modeling%20of%20a%20Cooperative%20Distance%20Learning%20Environment%3A%20The%20Case%20of%20Optimal%20Size%20of%20Training%20Groups&author=Yurii%20Koroliuk&contentID=10.1007%2F978-3-030-16621-2_59&copyright=Springer%20Nature%20Switzerland%20AG&publication=eBook&publicationDate=2020&startPage=637&endPage=647&imprint=Springer%20Nature%20Switzerland%20AG
https://citation-needed.springer.com/v2/references/10.1007/978-3-030-16621-2_59?format=refman&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-030-16621-2_59?format=endnote&flavour=citation
https://citation-needed.springer.com/v2/references/10.1007/978-3-030-16621-2_59?format=bibtex&flavour=citation
https://link.springer.com/search?facet-content-type=%22Book%22&package=42732&facet-start-year=2020&facet-end-year=2020
https://link.springer.com/search?facet-content-type=%22Book%22&package=43728&facet-start-year=2020&facet-end-year=2020
https://www.springernature.com/gp/policies/book-publishing-policies

02.06.25, 11:16 Modeling of a Cooperative Distance Learning Environment: The Case of Optimal Size of Training Groups | SpringerLink

https://link.springer.com/chapter/10.1007/978-3-030-16621-2_59 11/11



