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ABSTRACT

Ithasbecomeimperativethatengineeringeducationshouldincludesoftskillsinto
technical/hardskilltrainingforaholisticeducation.Inthisstudy,team workskillswas
identified,accessedandanalyzedasasoftskillthatwilltransferpracticalengineering
skills.From thethreeselectedsoftskills;negotiationskills,inter-personalskillsand
team workskills,theimpactofteamworkskillswasexplainedat96.2%coefficientof
determination,R2 as the practicalskills needed fordevelopmentin engineering
education followed by 91.5% fornegotiation skills and 89.6% forinter-personal
relationship skills.The F-statistics of teamwork skills,negotiation skills and
interpersonalskillswithvaluesof21.300,17.054and7.255respectivelyatprob(sig)=
0.000bconductedat5%levelofsignificanceintheregressionresults,showedthereisa
statisticalsignificanceandlinearrelationshipbetweenteamworkskills,negotiation
skillsandinter-personalskills.From theDurbinWatsonstatisticsvalueof1.954,1.935
and1.928respectively,thereisabsenceofserialautocorrelationintheregression
analysis showing thatresults compiled from the model,can be relied upon in
implementingstrategiesfordevelopmentandtransferofpracticalengineeringskillsin
engineeringeducation.

KEYWORDS:

Concurrent triangulation model,PracticalEngineering skills,Team work skills,
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1.INTRODUCTION

Practicalengineeringsoftskillsarepossessedbypracticalengineerswhoimplement
theresearchoutcomeofacademicengineerswithunendingtraininginordertokeepup
with latesttechnologies in engineering developmentand produce industry ready
students.Engineering training involves realworld experiences and can only be
implementedbyTEAM WORK usingteam workskillsasengineerscannotworkin
isolationbutworkeffectivelywithteams,normallycomprisingofsixtoeightmembers.
Engineersworkwithteamstoachieveinformationordering,reasoningoutinduced
ideas,having a robustknowledge ofexperiments,having independentthinking,
determination,investigationsforfacts,manageinventoryandbeingcommerciallyaware
ofindustrylatest(ChandraandChugh,2014).Acquiringpracticalengineeringskillsin
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Nigeria,beyond classroom knowledge as itpertains to engineering education in
Nigerianuniversities,issignificantlyontheincrease,hence,strategiesfortransferring
practicalengineeringskillsinengineeringpracticehavebeenspeltouttobe:identifying,
assessingandanalyzingtheselectedsoftskills.Theselectedsoftskillsinthisstudy
areteam workskills,negotiationskillsandinter-personalrelationshipskills.Theseskills
willhelptotransferpracticalengineeringskillsintoourcurriculum inothertomake
lecturesattractiveforengineeringstudents,increasesuccessofinternsandboost
innovations.Inanalyzing,twostepsweretaken:1.learningbydoing(LBD)wheresoft
skillsforengineersarelearntbyaction.Thesesoftskillsareactedandengineersinturn
learnthesesoftskillsbydoing.2.Curriculum restructurewhereseminarsshouldbe
embeddedintocurriculum tointeract,learnandaskquestionswhereindoubt(Bernd
Schulz,2008).Empathy,activelistening,honesty,responsibility,commercialawareness,
charisma,resilience,boldness,collaborationandproblem solvingskillsshouldbelearnt
(BerndSchulz,2008).Theuseofsoftskillsbyemployeesinthetourism industrywill
helptoencouragediversebackgroundwithcrossculturallinks(Prasad,2020).Having
adjustmentsinsocialandemotionalareasofbusiness,willholdtomakeaheadwayin
thepresentdecisionhiringtoday'semployees(Vijayalakshmi,2011).

1.1TEAM WORKSKILLS

Someengineersarerichinteam skillsnaturallywhileothersarepoorinteam skills.Our
team skillsabilitywillonlybeeffectiveifwedevelopitandpracticeit.Team workskills
areskillsneededtodevelopteamwork,manageteam members,andtacticallycarryout
team taskandstayfocusedonthepurposeoftheteam.Thefourgroupsofteams
neededtocarryoutteam taskare:specialpurposeteam,e.g.covid-19team,multi-
purposeteam e.g.multidisciplinaryresearchteam,self-directedteam,management
team e.g.Nigerian Society ofEngineers/(NSE)executive members made up of
presidentofNSE,vicepresident,secretary,technicalsecretaryetc.andExecutiveteam.

Afterateam isestablished,thegoalsoftheteam arelisted.Astheteam setstowork,
developingactionplan,evaluationplans,reportingofoutcomeandcommunicationis
criticallyexecuted.Todothis,membersofateam areassignedduties(UlabarEhimen
etal,2020).Forteam tasktobeeasy,team rolesandclaritiesoftheserolesare
mappedout(Uddinetal,2015).Someofthetypesofteam membersare:Team plants,
team shapers,team completers,team workers,team evaluators,team expertsandteam
stabilizers(MeredithBelbin,2020).Team stabilizersaremembersofateam thatare
strategicallynotedforspurringtheteam tosucceedbyprovidingmonetarysupport,
materialsupportandemotionalsupport.Someoftheteam workskillsneededfor
teamstosucceedare:Conflictresolution,Decisionmaking,Reliability,Planningskills,
Respectfulness,Tolerance,Creativethinking,Languageskills,Motivation,Problem
solving,Listening skills,Building rapport,Persuasion and influencing,Community
building,Collaboration,CriticalthinkingandMediation.Asoundteam leadershouldbe
onewithwisdom andintegrity(Steve,2017).EngineersneedtohaveTeam Culturethat
willhelptostopTeam membersfrom becomingcynical,whichcancauseabigproblem
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intheteam andmaydisorganizetheentireteam,therebycreatingadesperateneedfor
ateam culture.Team cultureisthatwhichpullsateam together,spurstheteam towork,
promotetrust,autonomyandenhanceefficiencyoftheteam (Sanyal,2018).

1.2INTERPERSONALSKILLS

Thisiscloseassociationamongstindividuals’rightfrom theinitialmeet.Interpersonal
skillsareskillsthatonepossessesandisabletoestablishdeeprelationshipbasedon
dueofmeet,regularmeet,socialmeet,loveandsolidity(Tbhidi.2011).Someofthe
skills forinterpersonalrelationship are:flexibility,empathy,patience,motivation,
dependability,andunderstanding,communicationskills.Engineerswithinterpersonal
relationshipsskillswillbeabletobuildinnatepersonalitytraits(Phina,2018).

1.3NEGOTIATIONSKILLS

Negotiationskillsallow onetopayattentiontoverballanguage,non-verballanguage
andlisteningwiththeeyesandusingbodygestures.Facialexpressionsaredecoded
andengineerwithnegotiationskillsisableto:adapt,isresourceful,committed,honest,
and confident,resultoriented (Ghulam,2019).Figure 1 explains the relationship
betweenengineeringskills,thethreeskills1.Negotiationskills2.Team skillsand3.
Interpersonalrelationshipandtheirprospects.

:

Figure1;Engineeringskillsandprospects.
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Academicprogramsinourtertiaryinstitutionsaredevoidofacquisitionofsoftskills
training.Hence,improvingteachingmethodologiesbyembeddingsoftskillstraining
intotheteachingcurriculum ofhardskills,willtakeengineeringeducationbeyond
academicknowledgetoacquiringspecialskillstosharpengraduatesforthefutureand
gettingthem tobeindustryready.

Tobridgethegap,engineeringstudentsshouldgetinvolvedinpowerpointpresentation
ineverylecturegroupsdiscussionsandmakingalltopicsinengineeringinteresting
usingre-thinking,re-planningandre-structuringwithsoftskillssetssuchteamwork,
negotiationskillsandinterpersonalrelationshipskills.

3.METHODOLOGY

Theconcurrenttriangulationmodelwasusedinthisstudytocollectdata,analysesthe
datecollectedandmergedresultsarerecorded.Thismodelisintwophases.Phase1
collectsdataandanalysesdatausingdescriptivestatistics.Dataiscollectedusing
close ended questions questionnaires and phase1 is the Quantitative phase.The
Qualitativephase,thephase2dealswithcollectionsofdatausingin-depthinterview
withdatabeinganalyzedusingthethematicanalysis.Thefinalresultiscollectedand
recorded.Figure2showstheconcurrenttriangulationdesignshowingthetwophases.
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.Figure2:Concurrenttriangulationmodel

3.1RESEARCHQUESTIONS

Thisresearchanswersthefollowingresearchquestions:

1.Isthereanysignificantrelationshipbetweenpracticalengineeringskillsandteam
skills?

2.Is there any significantrelationship between negotiation skills and practical
engineeringskills?

3.Is there anysignificantrelationship between interpersonalskills and practical
engineering skills?Themain objectiveofthestudyisto empiricallyexaminethe
relationshipbetweenteam workskills,negotiationskillsandinterpersonalskills.

3.2HYPOTHESISTESTING

Hypothesisformulatedusingtheresultsformulatedfrom theregressionanalysis,were
carriedoutinaNullform.TheDecisionrule:P-valuesgreaterthat0.05(5%)levelof
significance,weacceptthenullhypothesis(H0):andrejectthealternate(HA):,iftheP-
valueislessthan0.05(5%)levelofsignificance,weacceptthealternatehypothesis(HA)
andrejectthenullhypothesis(Ho).from Table8results.

1.HYPOTHESISONE

H1:Thereisnosignificantrelationshipbetweenpracticalengineeringskillsandteam
workskillsinengineeringpractices.

TheP-valueforteam workskillsintheregressionresultis0.00whichislessthan0.05.
Followingthedecisionrule,werejectthenullhypothesis(H0)andacceptthealternate
hypothesis(HA),thatthereissignificantrelationshipbetweenteam workskillsand
practicalengineeringskillsinengineeringpractices.

2.HYPOTHESISTWO:

H2:There is no significantrelationship between practicalengineering skills and
negotiationskills.

TheP-valuefornegotiationskillsintheregressionresultitis0.000.TheP-valueisless
than0.005.Followingthedecisionrule,werejectthenullhypothesis(H0)andacceptthe
alternatehypothesis(HA),thatthereissignificantrelationshipbetweennegotiationskills
andpracticalengineeringskillsinengineeringpractices.

3.HYPOTHESISTHREE:
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H2:There isno significantrelationship between inter-personalskillsand practical
engineeringskillsinengineeringpractices.

TheP-valueforinter-personalskillsintheregressionresultsis0.000.TheP-valueis
lessthan0.005.Followingthedecisionrule,werejectthenullhypothesis(H0)and
acceptthealternatehypothesis(HA),thatthereissignificantrelationshipbetweeninter-
personalskillsandpracticalengineeringskillsinengineeringpractices.

4.RESULTSANDDISCUSSION

Table1:Questionnairesurveycollected,analyzedandrecorded(Phase1)

S/N Questionnaires(closedendedquestions)

Engineeringskills Frequency Percentage(%)

1 Team skills 81 43.5

2 Negotiationskills 45 24.2

3 Interpersonalskills 60 32.3

Total 186 100

From Table1,team workskillsresponseswererecordedat81responseswith43.5%
indicatingthatfrom the186respondents,ahighresponsewasrecordedfrom team
work skills showing thatrespondents were ofthe opinion thatpracticalskills
engineeringwillbeachievedifteam workskillsaretransferredandincorporatedinto
engineeringpractices.Theleastresponsewasrecordedwithnegotiationskills.45
responsesat24.2%wasrecorded.60responseswererecordedfornegotiationskillsat
32.3% showingthatrespondentswereoftheopinionthatengineerswithnegotiation
skills willfunction betterin practicalengineering skills forthe developmentof
engineeringeducation.

Table2:Tableofin-depthinterviewresponses(phase2)

S/N In-depthinterviewresponses

Engineeringskills Frequency Percentage(%)

1 Team skills 103 55.4
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2 Negotiationskills 32 17.2

3 Interpersonalskills 51 27.4

Total 186 100

From Table2,team workskillshadhighestresponseat103responsewith55.4%,
followedbyinterpersonalrelationshipskillsof51responsesat27.4%.Theleast
responseswasnegotiationskillswith32responsesat17.2%.From thequestionnaire
surveyandin-depthinterview records,team workskillshadthehighestresponses
showingthattam workskillimpactsmoreonengineeringskillsandwillhelpputavalue
torealworldexperiences.Practicingteam workskillswillproduceskillssettsfortask,
helpevaluateplans,stayfocusonengineeringtasktoproducepositiveresults.

Table3:Mergedresultsofphase1andphase2

S/N Engineering
skills

Questionnaire
s

In -depth
interview

Mergedresults Optimum
values

Frequency Frequency Total
Frequency

Total
percentag
e

percenta
ge

1 Team work
skills

81 103 184 98.9 49.45

2 Negotiation
skills

45 32 77 41.4 20.70

3 Interpersonal

Relationship
skills

60 51 111 59.7 29.85

186 186 100
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From Table3,itcanbeseenthatteam workskillsrecordedthehighestresponsewith
anoptimum valueof49.5%.Indicatingthatalmosthalfofthetotalresponseswereof
theviewtheteam workskillisaskillsetthatifwhenpracticed,willtransferpractical
engineeringskillsinengineeringpracticesfornationaldevelopment.

Table4:TableofModelSummary

Model

R R
square

Adjusted

R -
square

Standard

Error
estimate

R-
square

change

F

chang
e

df
1

df2 SigF

chang
e

Durban

Watson

1 0.195* 0.038 0.033 0.96576 0.038 7.255 1 184 1.928

a.Predictor:Team workskills

b.Engineeringeducation.

Table5:TableofANOVAforRegressionresidual

Model Sum of
squares

df Meansquare Fvalue significance

Regression 6.766 1 6.766 7.255 0.008

Residual

171.614 184 0.933 -

Total

176.380 185 - -

Table6:TableofCoefficients

Model Unstandardized
Coefficient

Standardized
coefficient

T Significance
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Team workskills B Stderrors

Beta

2.737

0.297

0.428

0.110

-0.1950 6.396

-2.693

0.000

0.000

Table7:TableofResidualStatistics

Minimum Maximum Mean Standard

deviation

N

Predicted
values

2.7373 4.8317 3.8740 1.19124 186

Residual -2.7372 7.48771 0.000 0.96314 186

Standard
predicted
value

-5.9440 5.0070 0.000 1.0000 186

Standard
residual

-2.8340 7.7530 0.000 0.9970 186

A summary ofregression analysis ofteam work skills,negotiation skills and
interpersonalskills.

Table8:Summaryofregressionanalysis

S/N Engineering
skills

R
Square

Adjusted

Rsquare

Coefficient. F
statistics

Fsig Pvalue

T t-
statistics

Durban
Watson

1 Team work
skills

0.1040 0.0990

-0.3460 21.300 0.000 0.000 1.954

2

Negotiation
skills

0.0850 0.0800

-0.3410

17.054 0.000 0.000 1.935
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3 Interpersonal
relationship
skills

0.0380 0.0330 -0.2970 7.255 0.000 0.000 1.928

Asimpleregressionanalysiswasusedtoestimatetherelationshipbetweenteam work
skills,negotiationskillsandinterpersonalskills.Theregressionanalysiswasconducted
at5%levelofsignificanceandusedtotestfortheformationformulatedhypothesis.

Theimpactofteam workskillsinengineeringeducationforengineeringskillswas
explainedat10.4%ofincreaseinengineeringskillswhile89.6%isthecauseforreasons
fortheneedforteam skillsinengineeringeducationatacoefficientofdeterminationof
0.104.Thecoefficientofdetermination(adjustedR-square)valuewasrecordedat0.099.
This implies 9.9% forteam work skills,8.0% fornegotiation skills and 3.3% for
interpersonalskillsafteradjustmenttothedegreeoffreedom.TheF-statisticstestof
21.300,17.054and7.255forteam workskills,negotiationskillsandinterpersonalskills
respectivelyshowedthereexiststatisticallysignificantlinearrelationshipbetweenteam
workskills,negotiationskillsandinterpersonalskillsasitrelatestoengineeringskills.
FortheR-squarecoefficientofdeterminationforskills,8.6%explainsthedecreasesin
negotiationskillswhile91.5% explainstheneedfornegotiationskillsinengineering
skillstoboostengineeringeducation3.8%explainsthedecreaseininterpersonalskills
while96.2%arereasonsforboostinsoftskillsinengineeringeducation.In summary
forteam workskills89.6% willcausechangeinengineeringskillsifimplementedin
engineeringeducation,91.5% fornegotiationskillswillcausechangesinengineering
skills ofimplementin engineering education and 96.2% willcause changes in
engineeringeducation,buildupengineeringskillsandenhanceengineeringeducation.
Allthesefinding collated theDurbinWatsonstatisticsof1.954,1.935 and 1.928,
implyingthatthereisabsenceofserialautocorrelationintheregressionanalysis.This
showsthatresultscompliedfrom themodel,canberelieduponinimplementing
engineeringskillsinourtertiaryinstitutions.

TheF-statisticstestof7.255,17.052and21.300atprob(sig)=0.000bconductedat5%
levelofsignificanceshowedintheregressionresultsshowed,thereisastatistically
significantlinearrelationship between Team work skills,Negotiation skills and
Interpersonalskills.Theresultfurtheragreedwiththet-statisticsof0.00showingthat
thereisasignificantrelationshipbetweenteam workskills,negotiationskillsand
interpersonalrelationshipskills.

5.FINDINGS

Thereisasignificantrelationshipbetweenteam workskills,negotiationskillsand
interpersonalskillsintransferofpracticalengineeringsoftskills.

Thisstudyprovidesempiricalevidenceonthestrategiesfordevelopmentandtransfer
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ofpracticalengineeringsoftskills.

Academicprogramsinourtertiaryinstitutionswillbeenhancedwiththeacquisitionof
softskillstraining

Acquiringspecialsoftskillsliketeam workskills,willhelptosharpengraduatesforthe
futureandgetthem readyforNigerianindustries.

Thegapinskillssetswillbebridged,asengineeringstudentsgettinginvolvedinpower
pointpresentation in every lecture group’s discussions willmake alltopics in
engineeringinteresting.

usingRe-thinking,re-planningandre-structuringofengineeringcurriculum,softskills
setssuchteamworkskills,negotiationskillsandinterpersonalrelationshipskillsshould
beintroducedinordertohaveaholisticEngineeringeducation.
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CONCLUSIONS:

From thefindingsofthisstudy,itcanbeconcludedthatteam workskills,negotiation
skillsandinterpersonalskillsareskillsthatcanbetransferredandincorporatedinto
practicalengineeringskillsfordevelopmentofengineeringeducationinNigeria.
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