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Teaching Online Computer-Science 
Courses in LMS and Cloud Environment
Vladimir V. Riabov, Rivier University, Nashua, NH, USA

ABSTRACT

The author shares his experiences teaching various online computer-science courses (via the
Canvas™ and synchronous web conferencing tools) using state-of-the-art free-license software
toolsforconductingonlinevirtuallabsandnumerousstudents’projects.Thelabsweredesigned
to help students explore modern, sophisticated techniques in several areas of computer science:
computer-systemanalysisanddesign,programminginC/C++andJava,softwarequalityassurance,
datacommunicationinnetworkingsystems,computersecurity,systemsimulationandmodeling,
numerical analysis, image processing, multimedia applications, Web development, and database
designandmanagement.Alltheonlinecoursesinclude“warm-up”exercisesandlab-basedprojects
thatprovidestudentswithknowledge,instructions,andhands-onexperience,andthatmotivatethem
inselectingtopicsfortechnologyoverviewsandresearch.Toconcentratemostlyonthestudents’
hands-ontraining,the“flippedclassroom”pedagogyandindividualorteamtutoringwereusedinthe
onlineclasses.Thepreventivestrategiesonplagiarismandcheatingamongstudentsweredeveloped
andsuccessfullyimplementedinthevirtualclassroomusingtheCloudenvironment.

KEywORdS
Cheating, Cloud Online (Virtual) Lab, Computer Security, Computer-Science Curriculum, Database Management, 
“Flipped Classroom” Pedagogy, Free-License and Open Source Software, Interactive Development Environment 
(IDE), Java Applets, Numerical Analysis, Online Portfolio, Plagiarism, Programming Fundamentals, Project-
Based Approach, Software Testing, Networking Technology, Unified Modeling Language (UML), “Warm-Up” 
Exercises, Web Authoring, Web Conferencing Tools

INTROdUCTION

Thecollapseofnetworkingindustryin1999-2000,theworldeconomiccrisisof2008-2010,andvisa
restrictionsforinternationalspecialistsandstudents(thatwereenforcedaftertheterroristattacks
ofSeptember11,2001)changeddramatically thestudentpopulation incollegesanduniversities
nation-wide(Bollag,2004).Enrollmentcontinues todecline inbothundergraduateandgraduate
computerscienceprograms(Zweben&Aspray,2004;McCormack,2005),particularlyputtingatrisk
smallcomputerscienceprogramsinliberalartscolleges,whichheavilydependontheinternational
students’enrollment.Atthesametime,companiesstilldemandfewer,butbetterpreparedcomputer
engineerswithsolidknowledgeandhands-onexperience.
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AccordingtotheUSATodayreview,“…therearemorethan500,000opencomputingjobs
nationwide,butlessthan43,000computersciencestudentsgraduatedintotheworkforcelastyear,
accordingtoCode.org,anon-profitdedicatedtoexpandingaccesstocomputerscience.TheU.S.
BureauofLaborStatisticspredictstherewillbe1.4millionmoresoftwaredevelopmentjobsthan
applicantswhocanfillthemby2020”(Swartz,2017).TheWallStreetJournalconfirmsthisdata
(Simons,2017),pointingthatonlyabout85,000H1-Bvisashavebeengrantedannuallytotheforeign
high-techworkers.

RobPaul,presidentofDeVryUniversity,whichconductedresearchonlineforCareerBoard
AdvisoryBoardandofferseducationalservices that includesbootcampsfor techskills,madea
statementthat“…theemergenceofbootcampshasslightlyeasedtheproblemingettingthousands
ofAmericansuptosnuffinskillsforcoding,InternetofThings,bigdata,cybersecurityandhigh-tech
manufacturing,butdoesn’tgonearlyfarenough”(Swartz,2017).“Afertileareaisdataanalysis:59%
oforganizationsexpecttoincreasepositionsrequiringdataanalysisskillsoverthenextfiveyears,
accordingtotheSocietyforHumanResourceManagementandtheAmericanStatisticalAssociation.
Departmentsmostinneedareaccountingandfinance(71%),humanresources(54%),andbusiness
andadministration(50%),”thereviewreportconcluded.

Allthesefactorshavetobeconsideredseriouslyandmustbereflectedinsearchingnewapproaches
forteachingonlinethecomputersciencecourses.Inthispaper,theauthorshareshisexperiencein
re-designing thecomputersciencecurriculumfor teachingcoursesonline.His teachingmethods
(Riabov,1997;2000a;2000b;2006a)arebasedonseveraltechniques(Riabov,2002a;2002b;2005b;
2006a)thatchallengeandmotivatestudentstobecomepassionateintheirstudiesandbeactivein
thevirtualclassroomenvironment.Startingeveryclasssessionwithsmallchallenging“warm-up”
exercises(Sabinetal.,2005;Riabov,2006a;Riabov&Higgs,2011),theinstructorencouragesstudents
toselectanddeveloptheirownprojects.Heprovidesthemwithexamplesofthebestachievements
ofprofessionalsintherelatedfieldsofexpertise(Riabov,2004;2005a;2006b),thebestprojectsof
students(availableontheinstructor’sWebsite,rivier.edu/faculty/vriabov/),whotooksimilarcourses
inthepast,andthechallengesofthediscipline(Riabov,2012a).

This paper demonstrates the advantages of using a project-based approach (Riabov, 1997;
2000a;2000b;2002b;2003;2006a;2007;2011)inonlinecoursedeliverythatmotivatesstudents
instudyingandlearningmoderncomputingtechnologies.“Warm-up”exercises,onlinediscussions
ofrecentresearchpublications,lectures,andvirtuallabsstimulatestudentsinselectingtopicsfor
their technologyoverviewsand researchprojectsandprovide themwithknowledge, instruction,
andhands-onexperience.Thestudents,whoacceptthechallengeofinnovationincomputerscience
areas, display their successes by presenting their work at national and international conferences
(Milkovits, 2005;Selent, 2011),publishing theirproject reports in theRivier Academic Journal
(2017),andpromotingtheirfindingsamongtheircollegepeersandtheircolleaguesincompanies
andorganizations(Riabov,2005c;2005d).

Thepaperisorganizedasfollows.Innextsectiontheauthorpresentsanoverviewofcomputer
sciencecurriculumandvariouscoursesthataretaughtonline(viatheCanvas™andsynchronous
webconferencingtools)atRivierUniversity.Examplesof“warm-up”exercises,lecturenotes,and
courseassignmentsofferedonlineintheLMSenvironmentarediscussed.Thesoftwaretoolsavailable
forstudentsandinstructorsareanalyzedinthespecialsection.Thecoreofthepaperincludesthe
sections,inwhichtheauthordescribeswhatmakestheonlinecourseschallengingandvaluablefor
students.Thesesectionsalsoincludestudents’responsesonconductingonlinevirtuallabsbyusing
variousstate-of-the-artfree-licensesoftwaretoolsandlabmanuals,examplesoftheiroverviewsof
moderncomputingtechnologieswithdemonstrationofcomputer-systemsimulations,andexamples
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