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Robots ore becoming ort inregral cot/tp(.itl€t1t ai ottl-.!.rclelt ctrrrl ho..e ?t.ectt Da)t€ytictl irr L.eirtg
utilizecl as an eclucatlonttl technol,l€-r Or ei..-ir.', r.,,i'\ ,..r..,,. h ho.s slto:,,1'r, thc,t p,oi4t.antntltrg lttrs
proved tct be a cltqlle rtgin? tosl; to tn.rt\..iit/r,t_/1r.i. Drrc ttt thts. set;et.ct/ instrtrcliorroj'rlrlirei-.,. torti_t
have been det,elopecl to cricle tn le ttc'itrrtg ttncl tecirnrng cot]lpltter prograntming. This .stuch, ctinte tl ttt
deterntining \r'c.rys to ituy:t'rtre insintcriottctl (te/tyery) approaches ,,, ,ourputri- prugr.Lttntnil1g t/.\1/r,!
Rol:ot-A'ssisted AicieiR.i-41 in unlt'ersrties in Erutgu State, |tligeria.A sirtrctu)ea qt,e.;tiontlcrt.e()tl
robot-assisted arcle art irt.slruclional delivering approacL tocctntplrter progrtll)unrn! v ct.:
administered to 22 lectttrers and l3 in,strtrators. A rlescriptive analysis r^ri pJ,./b,nerj, yt,her.t:

weighted mean \rcts ttsecl lo ans\\'er lhe research qtresl:,ions and 
-t-test 

,ur,, ,.,s"d to te.tt tlt.,
.formulated lrytpothesis ot 0.05 level of significance. Restrlls revealecl that instructional resout.( r.\,
plafornts ctncl ft'onrev,r:rks if adeclucttely pro,-idecl witt help k:ctr,u.ers and irtstn.tc,tor.t iir
cottstructing llobot-assi,sted aide vvhich in-tttrn improve the acctdentic achiey,erne,tts ctf
studentsond Iheir intarest in computer progrctmnling Iangtruge.

Key Worcls- Ilobot, Robot-Assisted Aicle, etitrcotional robolics, ecltrcationctl robots, cotllpLtt€t.
progrcrrnming.

INTRODUCTION
Background of the Stuely

Teaching ancl learning is thc core
busincss of evert, sclrool and other centers of,
learning.Schools alu'ays enslrre that childr,:n
and young people har.e the highest quality
leaming experiences and to help lear-ners achje ve
their fi"tllest degrce. Thcse teaching and learni,rg
aims lie at the vcrv heaft of curriculum {or

excellcnce. According to Bo.u-d (200g)"
curricr-rlur-n for excellence is intended to hellr
chrldren and young people 

-sain the knou,lcdgc.
sl<ills and attributes neecled lor life in the 21st
century, inclucling sl<ills for leaming, life anti
rvork. Curricuium for excelience is designecl tcr

achieve a transformation in education bv
prorrrciing a cohercnt, rr-rore flexible antl enricherl
curriculnm. The term curiculum is understoorl rr_.
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rr.an evelythine tlt:: ,s p13nn.6 for children and
iior-ur g peopie thro u r rr.r,.ii rn eir educ ation. not.1 us t
u,hat irappcns 1n :lt. classroon'r (James. 2001).
Accordins to Eh:en and Visscher (2008).
curricuhul has '.ii ur Stsge Sr the broad general
education al.rd :ltc senior phase. Thc broad
generai cducar-..1t has fir'e ievcls (early" first.
sccor.irl. thrd :nd lburth). The senior phase rs
designed rt br-rr1d on the experiences and
cLitcolles oi the broad general education using
instluctronai delivery tools like computer aided
.ilstrLtatirilt. robot, among others.

A robot is a rnachine designed to exec'tlle
\ne or more tasks automaticaily with speed and
rrccisror.r (Rouse, 2016'). Using robots to sLtpporr
.cachrng ancl learning in tire unir.ersrties have
rccol-ne a popr-r1ar research topic in rece nt \ cars
,l(iassricr. 2002: I(lassner & ..\ndc-r'srrn. 1003:
R.ru.l(rvak^ & I(im. 2008). Oue airprrrach io
leamrng l<norvn aS consLlllctioni:nr. a5 Lrl.]f r,seal to
tire traditional st,vle ol instructror.risi.n lt1lou's
students to learnho*' to construct theii' ou n
iinou,ledge from experience. One ol the
,':onstructionism apFroachcs is the use olrobot in
eachurg ar-rd learning.There are as rrany diffcrent

t;,pes of robots as there are tasks for thern to
pcrform. Robor." tirat resemble humans are
irnorvn as androids (Johr-rson. 200-q). however"
urany robots aren't built on lhi: human rnodei"
Industrial robots, for example. are often designed
lo pertbnr-r repetitive taslcs that are not facilitated
by a hur-nan-1ike constmction. A robot can be
remotely controlled by a liutlan operator.
sorletimes lrom a great drstance. ;\ telechir
iremotelv-controlled robot) is :r couplex t'obot
that is rernotcly controlled ltv a huruan operator
fbr a tclepresence systen-t. u,htch gives that
rnclvrduai tlte sense of berng on location rn a
relrotc. danqerous or aiien environrnent and the
abilitv to iuteract witli it. Teieprescnce robots,
rr,l-rich simulate the experience and some of the
lapabrlities of being physically present, can
:nab1e rcrlote business consultations, healthcare,
home rnonitoring and childcare, among many
other possibilities (Chang, Lee. Chao, Wang, and
Chc'n. 2010). An autonoltlous robot acts as a
itand-a1onc system, complete rvith its own
cornputer (called the conrroller)^ The most
:rdvanced example is the smart robot. which has a
built-rn arttficial inteiligence (AI) s_vstem that
can leant ft-orn rts environment and rts experlence
ar-rd build on its capabilities based on that
kr-rorvledge. According to Rouse (2016). robots
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a:e soinettiles urouped accorciing to the tirne
liane in *'hrch they were first u'idelr,r_rsed. First-
g:neration robots date fi'orn the 1970s and consist
of stattonary. nonprograrnrlable,
electromechanical devices $'ithout sensors.
Second-generation robots were der eloped in the
[ 980s and can contain sensors and pro-qranrrla-b1e
ccntrollcrs. Third-generation robors u cre
d:veloped between approximately 1990 and rhc
piesent. These machines can be statronan or
nrobile, autonor-nous ot' insect tvpe. u r:it
sophisticated programming, spcech recogulrlon
a td/or synthesis, ar-id other advanced leatures.
Fonrth-generation robots are in the research-and-
development phasc, and inclLrde features such as
ariificial intelligence. sclf-replication. self-
assen-ibiv and nanoscale stze (phystcai
dtrlensror-rs on lhe order ol nanometers. or Llnlts
oi 10' rreter) (MLrbin. Slevens. Shahid. A1
\lailnr:d. and Dong, 2013). Sorrc advanced
rirbots ale ca1led androids because of their
superficiai resernblance to human beings.
-r.ndroids arc r-nobilc. usuallv moving around on
ri heels oi a track drir e tiLrlrots legs are unstable
and difficLrlt to c-1.teti'tier). The android is not
necessaril.v the end poir-rr ol robot er,olution.
Sorne of the mosi esotcf ic and pou.erful robots do
noI look or behave anvthlns lrke hr-rrrans.
Furthenlore" the r-ise of robc,rs rs nor itirlted to
tradrtional uses but isdistnbuteci across a \.arletv
ofarts and science courses. The use ofrobotics by
non-engineering, non-technicalinstructors has
been ten-ned a robotic revoir.rtion (Hend1er, 2000).

Robotics is the branch of n-rechanical
engineerine. electrrcai engrneering and cornputer
s:ience that deals tvtth the dcsign. construction,
operation" and application of robots. as rvell as
ci)n-lputer svsten-ls for therr controi, sensor,v
fr:edback. and rntbrmation processrng These
tt:chnologies deal rvith automated machines that
can take the place of humans in dangerous
environments or rnanufacturing processes, or
rr:semble humans in appearance, behaviour, and
or cognition. Many of today's robots are inspired
by nature, contributing to the field of bio-inpired
robotics (Han, 2072).The concept of creating
nrachines that can operate autonomously dates
back to classical times. but research into the
fi;nctionality and potential uses of robots did not
grou,substantially until the 2Oth century (Nocks.
2{)07,}.Throughout history, it has been iiequently
assumed that robots lvill one day be abie to mimic
human behavror and manage tasks in a human-



like fhshion. Today, robotics rs a rapidly grow ng
fie1d, as technological advances continrre,
researching, designing, and building ncu, robots
serve various practical purposes, rvhether
dornestically, cotlmercially or militarily
(Ruzzenente, I(oo, Nielsen, Grespan, and Frorrnr,
2012). Many robots are built to do jobs that are
hazardous to people such as dehrsrng bombs,
finding survivors in r-rnstable ruins, and exploring
tnincs and shipwrecks. Fr-trther, robots are also
extensir,'eiy used in teaching and leaming STE\{
(Sciencc, Technology, Engineerrns. and
Matheuratics) particularly as an in-stnrctronal
delivery aide.

Instructional delivery can be d.'hred r.s a
process in lvhich teachers appll' a t'.r-'.'. ,'- ot'
instrr"rctional strategies to cou.nr.rLu, ;.1:: .ltLl
interact r,vith students arounci ilrr-:';.r.l llrc
contcnt and to suppon studen:s it--- JJ:1,.:t: ln
ordcr tcl achicve the deslrcd _:,. 'r,.r.1.1,,r1.

2000).Instructronal dciir c:',. : . r . .i! ti,r .
personal approach to teaching b
own professional identitv hell
unique classroom culturc
Instructional delivery combi ncs
of teaching rvith institutionai ,

a

r )_

cs

student demand for qr
Ins:iucto:-s s-.tcLr..r -:.::
pr3CiiCu-S :ril :iteri o',\:t S:1. .: .,.. -'t ' .: r-
deitr en' chcrlces. Tirc- rnst:Ltctot-iloi L,li\. 'rr,,rr- .

the beha.,'rors that ui11 be erpecred ilt iitrll rn

classroott-t but aiso cultrvates a posrtrve . slr le .

iearning nch environlrent where stridcnrs iri'c
engaged rvith the content. The nse oi rrrr
instructional aide must be planned, based oli rrs

ability to support a specific point in a lesson r\
simple proccss can be used to detenr-irnc ri'rrrti
u,here instructional aides are neccsslr'\
Instructional aides should be stmpie arrd
cornpatrble u,ith the learning outcomes ro bu

achieved. Srnce aides are normallv used rn
conJunction rvith a verbal presentation. words on
thc aide should be kept to a minrmum. In rnan1,
cases, rrrsLurl syrnbols and siogans can replircc
extended use ol verbiage. Instructional atdes
shor-rld appeal to the student and be based on
sound principles of instructional design. When
practrcal, the.v should encourage stucient
participation. They also should be meantngful to
the student, lead to the desired behavroral or
learnrng ob,lectives. and provide approprlare
reinfbrcement" Instructional aides that invoive
learnin-e a phl,sicai skill should guide snide:rts
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toward mastety of the skil1 or task spccr{ted in thc
iesson oblectrves. Instmctional aicies have no
value in tl'ie ieamtng proccss if the1, cannot be
heard or seen (l-luang. Huang, and I'schopp.
2010). Recordrnss of sounds and speeches sitoulci
be testecl for correct vohrme ancl qualitl, in the
actuai envrrontrent tn rihich rhey rvill be usecl.
The elTectrveness of aids and the ease of their
preparation can be increaseci bv rnitially piannrng
them in rough draft ionr. Revisions and
alterurtior-rs are easier to t.nalie at that tirle than
after their completron. The roueh clrall shoulcl be

carefully checked for technical accural,. proper
teminology, gralllrlar, spel1ing. basic balance.
clarity, and simpliciry*. Inshuctional aides shor:lci
rlso bc revierved to detenline u,hether therr usc is
lcasrblc in the training environtnent and u.hether
thcv arc appropriate for the students. Some oltlrc
nrost e onlrlon and economicai aids arc ciralk or
nrurircr. iroards, and supple,nentai print niltcria1s.
rre iLrrling churts. diagrams, and graphs, Othcr'
,ilri). \\ hicir irrc usuallynotcomlron areprolectcd
:r.l:::'l.il:. r rrico. cornputer-based programs.
't ,.:- :. t,.ri-,rl-.:sst>tad ards. alllo11g others

ir ' ,.- \.srslc-d tide (RAAt here rs the
.r:i i.r,bois to teachconrpuier'

rnguage.Weinberg and Yu (2003)
cl thrce factors (unique learning
cc. c()st. and olus-and-nlav feel)c\1'rL'1'1g1)... cost. and plug-and-play feel)

totlcn.roltstl-atc tltat robots will successfully
supp()l't ctlrrcation. Robots are the mechanical
tii'r rt ure nrirorircri oi' cotltltulattons anci yl'oi :i1i,,

uni(ltru ! \lr.i.tcne cs Iiti' thc lcarner. Titcr pit,i ttlr-
.L rr rLiu riesrr,n sllrcc Ibr" -ctLrclcnts tocrpitrie. ti,r

illlil.,r !trre :: ;ibOrtt hOrr thrrrts u Orl(. ll-tti lt,
!()ll(iiti"l irpctitttentq tO i'aiidatC thcg le1r..lS
lrnLilr.rrilnrirlr,,rls Stucicnts can reccrvL. :trrrnS.
ilr:iIlir ii\ L Ie cti i-xic1,, fron-r pht,srilllv
c\ }lcl t c1rc I n s L irc: r' ri or1<. i\r-r lll-lportirntcx;ulpi r- I -

rire .,iort' br'i'Lrliilc and Papert (1992) u'here r_L

sirr.rll iltriril.' r'oi-rot called Logo Turtle \\.as
dcr'clopeti. rrntl citrlclren u,cre shou,n hou.'to use it
io solvc srntltlc l.rroblcnts ln an en\'lronrncni oi'
pla,v antl ilrc rnain airr is to ir.npror.e the .,i,av

chricllcn lhrnl< ancl solve probietns. Thrs pro1eet
iecl to ihc dcvcioprrent ol scr.erai piatfonns lor
educational robots. Thesecond factor describcd
b), Weinberg and Yu is cost. Over the last decade .

the c0st of co1Trputatton has
droppedexponentially. As a result. robol
controllers have been designed and marketed al
prices that are accessible to schoolsrvith even
modest budgets (Marin" Mikhak. Rcsnrck"
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Silr'erman, & Ber-:. l{_)0U) The rhrrd rmoorrant
iuctor is thepluu-ai.l-1.ia-r. lier ol,t . ,r.r;;;;
platfbms. The nrultrdisciplinarn nature of robots
has previouslr r.ei:gated theirstuciy to larger
t-esealch institt-l:i(rls that have the range of
prerequi site lin o u'1 c d se fbr. en gine erin g c oriip 1ex
syster-ns.Robot controllers. such as the Flindi,
ijoarcl anrJ rlte \findstonn RCX. have mitisatei
thrs need l-.r uraking itrelatively simple to pf,rg rn
nrotors rud sensors and use well_knor,vn o.iirr_,pt.
Iro srau-rr.ni r.r g environrnents. The d evelopment of
u'tiucarionai robots is sti11 in the initial stases.
i(obor technologies bring new clevelopmJnts
toeducation. The liter.afure includes rnanr studies
tirat harre tried to use r.obots to suppofi ieachrng
ar-id learning. especially inmatienratrcs and
science. IIou,ever, there are strll t'eir.prpers that
i.hscuss the use of r:obots to irnpror e .a,r.,t.,,at.
irrog13111111jng instrrrctional de lir crr tl the
.rniversitics (Gyebi.Mar-c. end Cr.zr-g.,... lfl t6).

Courputer progranirling" { othe,.n rse
called Drogramming) is a process that lerds tiorl
an original fbrn-iulation of a cornputing probletr-t
to erecutable computer pl.ograln. progrinuting
in.,,olves activitics such as analysis, cl-evelopin!
understanding. generating algorithlni
verification of requireurents of ilgorithms
rncluding thcir correctness and resources
consnmption. and implernentation (commonlv
rclerrcd tt as coding r oJ' al,tor.itlrrns rn a rarget
programming language (.Shaun. 2014). Source
3ode is 'uvrittcn in one or. rrrore prograntming
iaugLrages. A programming language ii a ibmal
i:orlputer or constructed language desiened to
con-tn-runicate instructions to a rnachine.
nartrcularllr a corlputer. programrning laneuaee s
can be uscd to creatr: progralns to control the
behavior of a machine or to express algorithrns.'ihe purpose of programming is io find aiequence
of instrucrions that rvil1 automate perfbniing a
specrfic task or solvrng a grven probl.,, (Chun_
.icrr, 2012). The process of prograurming thus
olten requires expertise and facilitii.the
irotential benefits of using robotsfor teaching and
learning_ of computer programlning, optirlal
de s i gn o f c omputer prograrnmi n g robo"ts, una uny
irmits and challenges in using ,obot, ne.eds tobe
acldrcssed. Therefore. this studv aimed at
cxploringways of using robots io irnprovejnstructioml 

deliver.l approaches in teaching and
I canting of corlputer pr.ograrnrningin Lrniversities
in EnLrgu State.

Statement of the Froblem
Con-rputer prograntnting is a r.eqv uselul

sili11 and it is fundarnental in coritputer education.
However, students consid., .ornputer
programrning courses to be verr. difficu1t.
e:;pccially flor rhc beginners. Ir is erperience..l
thatcoliege of education sfudents shy au.av tionr
1eaming QBASIC Dro_Eramming langua_re'due ro
the abstract nature of tlie 

"or,=.. 
dn ile othe,

hand, lecturers also fincl it clifficult to teach
QBASIC prograrnming language clue to the
te'chnicalities involved. Furthemtore, there are
rnadequate facilrtiL-s to prrctice eBASIC
p.ogramming language. This results in students,
inability to rvrire,'der-e1op sirnple eBASIC
p'ograms and thts has bccontr,. a situation of
c,tncerx which needs to be tackled.

It rs theretbr-e pertinelltto introduce a nevu.
rr,rpl.olclr tJrai ti orrlJ ,ltr.l.f.:.c ..itJc./ils. jttlcre.\l ln
collputer progratnrlrnc rn.1 .rlso pennit tnore
practice. Flence, thrs snrdr. tc-nds to detenline the
rvavs of irnproving iristructronai delivery
a1;proach in teachrng and leaminu Cotnputer
Plo gramm in g u s ing Ro b o t - A s s i s r e d -"q i de t n-qal
in universities in Enugu State.

Purpose ofthe Study
The major pltlpose of this srudv rs to

detenrine ways ofitlprovjpg in,rrurlrionai
deiivery approach in computer progran-inrins
ur;ing Robot-AssistedAiOe lnaa; in uiiversitiei
in Enugu State. Speciflcally. the snrdy sousht to
dctemine:

1. availabilrtv of instructional resources for
enhanc ine cornputer programnting
instructional delivery using robot_
assi sted aidc.

2. appropriate hardware frarnelvorks
required to set up robot_assistcd aide.

3. appropriate software platfoms reqLrired
ro set up robot-assisted aide.

Rescarch Question
The foliowing research questions were
fcrnr-rulated to guide the study;

1. What are the availableinstructional
resources for enhancing colxputer
programming instructional delivery
using robot-assisted aide?

2. What i.s rhe appropriare hardware
frameworks required to set up robot_
assiste d aide'l

:
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-1 . \\ihat is the approprlate soltr,, are
platforms required to set r-rp roLrot_
assiste d aide'/

Hvpotheses
The following hypotheses were fonnulated and
tested at 0.05 1eve1 ofsignificance.

Ho,: There is no significant diilerenct. in
the mean ratings of lecturer.s and
instructors on the aLlltir)it1.1lte
hardwzLre framervorirs rL-cluit ad to
set up robot-assi sred ai de

Fio.: There is no significanr d1i'iren.i rn
the mean ratings ol iecnriers :Lnd

instructors on the ar...r.o],rr.i rte
software platfomts requrred to set
up robot-assisted aidc

N,{ETHODOLOGY
The design fbr the snrch ,.r rs de:,cript,ve

survey" The studr, \vas .a:i.:.j out antong
unrversities in Enr-rgLl st:t:e. _.ii cerra. The
population for the snrdr. consts:s oi lecturers ancl
instructors of dep afitlent o i C o nt LrLrter Educati on
of University of -r*igeria. \sukka ilrliN) and
department of Corlr.r-rt.-: Etir-rcatron of Enugu
State Universrtl. of Sclence and Technology
(ESUT). The tu'o ,ur1\'ersliies u,ere chosen
because thev are the cnir pLrbjic universitres rn
Enugu State. A torai c,l -1 5 respondents rvere used
ln this studl' The re<p:ndents u'ere rnade up of 22
con-iputer educarion iecturers from the
aforementioneci unrrersities ancl i3 compu:er
education instmclors iiom the same univcrsitri:s.
The entrre popniation u'as studied because of its
smali size anci u as considered adequatc ibr the
stucl,v. A stmcnrred qLlestionnaire containing 27

Table 1: Fcrccnrage of thc availablc instructional
prograrnming instructional deliven using
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iterls u-r tu'o clusters u,as nscci to collcc:.t:t:i l,i.
thc stucl1,. Thc rnstrur-r.rent u,as fhceci r altd:t:;t. :,.
three experts rn the field. The data collccre tl ., ur;
analyzed using uerghted n-iean for the r-ese ar.t jr

questionsand t-test statistics to test thc-
hypotheses of no significant dtffcrence ar 0.(l,i
1evel of si-gnificance ancl relevant ciegree oi
lieedom.
Research questlonon3 \\,AS ansrvereil Ltsing
percentage (%) to derel-r.r.rrne the avarlabiliw of
instructional resources lbr enhancing cotlputer
programming instrLrctiona1 deln'ery usins robot-
assisted aide.Research questions tu.oand threc
were answered usin,e lnean scores. \lean scorc
that was within the real limir of -+.00 - 3.50 u,:rs
adjudged highly reqr.rired 1t{R'r and 3.19 - 2.50
r'vas adjLrdged required (R) u'hile l.-+9 1 5ll u.:is
constdercd avelagely requrreci (-\f{j and i -1r)

i.00 r,vas consrderecl not reqLrlrecl r\l{l ibr.
appropriate harciware fr.arnervorks as u.ell rrs

software platfonrrs to set up robot-assrstccj atdc
respectivelv.

Results
The resr-rlt of the stucly r.r,as obrarneil tl.trnt

tlie analysls of the data collectecl anc,r nLrLl
hypotheses fonnulated to gnrde the stnclr,.
Research Question One: What are lhe ar.arlable
instructional resources for enhancing colupuier.
programming instructional dcljvert, usins robot-
assisted aide ?
The data for anslvering research question one \\ i,r,i

presented tn Table i "

rcsourccs for cnhancing cornputci
robot-assistcd aide.

SAIO ITE}{ STATE}IE\TS Available (7o) Not Available (,,6)
1

2

J

4

5

Solrrvarc libraries
Digital cameras ancl \'ideo recorder
Hard'uvare desciiptions
Technical documenration
Integratecl der,elopt.nent environment ( dedicatcd softrvarc
cnviroment, hi sir- ieve I 1an gr"ra gc support and s in.rulators)
Quality and variety of turorials and iesson plans
Robotic kits(Lego lvlind Stormsl
Free wireless interncr conncctions
Cornputer accessories (Scanners. projectitrs. Intcractrve
whiteboard, etc)

0.0
8.0
0.0
0.0

0.0

t).0

0.0
0.0

28.6

100

92

100

I0L)

100

100

100

i 0ii

11 nI 1.1

6

i
8

9

Multirncdia co
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Tiie ciata presented in Table i rerealed
:irat.almost all the instructional resources lbr
cnhancing computer pro gramnting instructional
delivcry using robot-assisted aide arenot
available. Hou cver.items statement number2, 9
aird l0 revealed 92ab. 71.4% and 77.1o/o not
availablc respecti\ el\,. rvhicir shorvs inadequate
avarlabilin' ol tirosc instructional resources in
iirc r.rnir ersitte-s tn Enugu State.
itresearch Question Trvo: What is the
airpropriate hardrvare frameworks r:cctuired to

-i'tbie 2: llean ratings and t-test analvsis o1'thc r,lsponscs ol'lccturers and instructors on
tlte appropriate hardrvare frante*orks rcrluirctl-to sct up robotassistecl aidc.

P-
s/No ITEIM STATEnIENTS X, ll, \, S, S, \ralue ni.Q I)EC

i ,\ flcrrblc architcctnrc: r'ncchanical. clcctr-.crl
and sollwarc intcrfbccs must allou'instmJrors to
irsscnrblc systcms into a vadctv of oocrarional 1.00 I ll I,lti ir).1 ,J.66 0.15 R NS
units

2 Thcrc is a nccd for a lavcr:d architccturc that
allorvs intcrfacing to tirc srsrln.i at all icrcls tl.orr
r.]rotors to advanccd bchavrors

I Thc systct.n l11ust havc a variciy of basrc
cotrlloircnls to ailou' lor construction of basrc
nrobilitr svstcnrs. scltsory rnoditlcs such as

ocionrctcrs. ranging (sonar or iascr), proccssinl
po\\,cl and contro] computcr systcltl

4 Irasy'conli{rLrirliiln:lrslrntllrrrlscloi-conrttol)cnts
slroLrlti rrllLrrr lirr sintIlc It!)(lUlirr sctrrlt to
l,rr tlLl,rla liIL(rr. nlt (t) eoilr\rs iD thc dillcrcnt
,l 'illrlitlr.

i I lrcrr rs rccd lilr LtrGO likc. but morc flcxiblc
,irrri pou,cr lirl nrodulcs to bc uscd tbr thc

. l .llr !liul, Ol r)Sl.'llls

6 Scalablc pcrforrirancc that allo.ls thc svsrcm tc
bc uscd ti'onr simplc sctilus to sophisttcatcd
platibnns with complcx bchaviours
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sct up robot-asststeri aitic I

H.ypothesis One: There rs no sisniflcant
d:fference in the mean ratings ol leciurers and
instructors on the appropriate hardvr'are
framervorks required to set up robot-assisted
aide.
Thc data for ansr,vering research question two
and testing hypothesis were presentcd in Table
2

3.36. t.r.1 0 (,j {).5.1 0.56 R NS

0 s0 {).59 0.49

3 64 2.52 )..91 0.6_1 0.51 Aii000

3.7t 3.29

3.7t 3.11

3.46 0.47 0.56 0.02 R S

0.41 0.46 1.00 HR NS

r .00 L00 0.01 NS

1.tz 0.44

0.50 0.51 0.50 HR NS

3.'7 t

7 Flcxiblc and divcrsc intcrlaccs to accomtnodatc
diifcrcnt disciplincs and allow a minimal
lcaniing cunc ).19 3. jl 1.66 0.,13 0.51 0.20 I-lR NS

fl Intcrlaccs to bc r-rscd with srandard cducatiorral
lools such ru I\{ATLi\B. Virtual.Lab and Java
arcparticularlydcsirablc l0l 3'i0 )'69

9 A conrplcrncntaru softrvarc iibrary of standard
.nodulcs lor navigatron. dctccrron of obsraclcs.
basic tralccton, so its lo ellorv t1r1'l'ercnt

instructors to tbcus on diflcrcnt natils of tlrc t"t r' o ) )+
sys tcnr

l0 A comprchcnsivc suitc of documcntation to
allorv sintplc usc ol thc systcnt and also a quick .
start to gct rt going 1 64 3 52 3'57

CLUSTER MEAN 3.27 3.34 3.32 0.26 0.14 0.41 R NS
Keys:X,,Cr ."

Instructors, Sr Standarcl deviation of Lecturers, NS Not Signiflcant, HR Highly Required,
R Requu-ec1. S Significant. AR Averagely Requir ed, RQ Research Question.
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The rcsult in Table 2 revealed a mean
cluster (X:3.27) which rvas u.ithin rhe lrmit of
3..19 - 2.50 indicating rhar the appropriarc
irardrvare flameu,orks required to sct up robrtt-
assisted aide is reqr-rtrcc1. The Table 2
spcciflcally rcvealed that out of ten (i0)
appropriate hard.,r,are lramervorks required to
set up robot-assisted aidc that n,erc susqesrcd rn
the instrumcnt, itcms statcment nr.rmb!r"6. 7 and
10 were within thc real limit of .t 00 - 3.:0,
rvhile items statemcnt number 1. l. l. -1. __s, t 9
were witliin thc limit of3.19 - l._-r0.TtLis
indicated tliat the appropriate hardu,are
framelvorks reqr-rrred to set up robot-assrsted
aidc is rcqurredtiorn the respol.tscs of t.tc
rcspondents.

Thc resr-rlt in Table 2 aiso shot that thc
cluster mean olt the appropnatc hardwarc
tiameu, orks rcqr-rired to sct-Llp robot-assr stccl

Table 3: ][ean ratings antl t-tcst irnalvsis of the responses of lecturers ancl instructor-s {ii.:
the appropriate solhvare platforms rcquirect to sct up robot-assistecl airlc.

S/NO [TEN{ STATEMENI'S
P-
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aide had its p-r,alue as 0.41 rvhich is greater tharr
0.0,5 indicatine titat thcre r,r,as no sisnilicant
diffcrence in rhe nreau ratings of thc .Jrpn,rr",
ol lecturers anci jnstnrctors on thc approprrarc
hardrvare fi'anteu orks rcquired to set-up robot-
assistcd atde

Research Question Three: What rs thc
appropriate sot-nr arc piatlonns rcqr.rirecl to set
up robot-assisted ar c1c I

H"vpothesis Tto: Thcrc :s ni. sigurficant
difference in the mcan rarings ol lectirers ancl
instructors on thc app.ropriatc so1'tu,alc
platfonns rcquired to sct up rrrbot-asststcd ai,Je.
The data for answering rcscalch cLt..stirrlt threc

and tcsting hr psrhc>rs \\,er.
prcsented in Tablc _-r.

NO UEU]!T4T4!\{ENT'S X, X, xn Sr Sr_ Vatue Re _D!iI Thvmio lt \b
i oi o.s; ;.;; ;i i-;3 Jasmine 3.15 3.45 3.34 0.80 0.60 0.21r.1r r.4) 5.J4 U.EU 0.60 0.21 R NS4 AERobol 3.7 ,1 3.18 3.40 0.44 0.50 0.3 t R NS5 l-ollybot. 3.69 3.41 3.51 0.48 0.50 0. ll IIR NS

9 Y.l.l"!"1 3.71 3.68 3.71 0.44 0.48 0.5e r_rR NS7 Kilobot 3.11 3.59 3.66 0.44 0.50 0 30 HR NS
3.!4 3.41 3"46 0.23 0.12 0.08 R ls

Keys:X6 Grancl \{ean. \, tt..,.,of t,..t^,.i
Instntctors. Sr Standard deviation of Lecturcrs. NS Not Signi{rcant, HR Highiy Requrrecl.
R Requrreci. .\R Ar,eragely Reqr-rrreci, Re i{escarch euestron
The result rn Table 3 revealcd a rican irad its p-vaiue as 0.08 u,hich is grcarter than 0.U j

clustcr (X - 3.16) uhrch u'as rvithin thc rr:ai indicaiing that thcrc .,uo, '-no 
signi{rcantlimrt of i.49 - l.-i0 rncircating that the differenccln rhc rncan ratinqs of-thc r.r1r,,nr.,

appropriate software platfonns re quired to r;el ol lecturers ancl in-stnrctor 
-o,r 

lhc approl)l.rar,J
up robot-assistcd aide ts rcquired. Thc Tabk; 3 softrvare piatfbrrns rcclurrcd to scr-pp robor-
speciflcally re'caied thar otir o1. se'cn i7) assistedaide
appropriate softrvare platfonns rcq,irecl to :;et Discussion
up robot-assisted aide that u,ere stated rn the The findings of this stuclv u,crc
lnstrllment, items statcmcnt number 5. 6. 7 werre organized accordinglto thc rcscar.t-1 qr.rriun,
rvithin the real limit of ,r.00 - 3.-50, rvhile itcrns undth"irypothesistestcd.
statementnumber l,2,3,4u,erelt,ithinthereral Table 1 addrcsscs thc avarlablclimit of 3.49 * 2.50.This indicatcd that thc instructional resources for cnhancrng cornpurcr
appropriate sottrvare platfonr-rs to set up robot- programming instructionai cicliricrv risrng
assisted atde are requiredfrom the responses of robot-assisted aide. It rs clcar ll-onr rlicrcsult
thc respondents' lnTabie 1 that most of thc rnstructionalrcsourccs

Thcresuit lnTatrle 3 also showthatthe to enhance computer progralnnrr1s
cluster mean on the appropriate softrvare instructional deliveiy using robor arc ncr
platforms required to set-up robot-assisted aide avaiiable.This agreed with M"ason ancl Coopcr

=#;#'*$;i;'F;=i @*u==*'



i:C13) rvho stated th;it :ir;r.- is necd to ensllrc
ihat the instructiou:r1 m:iteriais and activitrc-s to
iaci litate learnin g o i 1rn dar-ne ntai pro gramrnin e

conccpts by nor ic:s should be in place,Since
there is need irrr instructional matertals.
Xncihties lrke eir-ctrrcrtr. hardrvare, among
c.tirers are pilrailoLlnt

Tabie I addresses the appropriate
initirl'are Ilur;u orks rcquired to set-up robot-
rissisied eide. The findings have shor'vn that
rippropriat"- irardrvare frameworks to set-up
i'rrDrrt-aSSiSteci aidc are lrecessary and rcqurred.
i'lris agreeci rvith Wagncr, I-lohmann. and
iic-recke (2004)u,ho alirmed that to use robots
cl]icient11, in cducatiou, a nutnbcr of
lequirements have to be mct to satisi.v botli
icacirers'and students' needs. These hndrngs also
tsreed rvith Alin'risis (2012) rr,'ho stated tirat
piatforms r,vhich come equipped u'ith detailcd
tutorials can support teachers ri'ith little or no
previous experience in edr-rcational robotics
rvhich may encouragc others to participate in
such initiatives to make them sustainable.
N{orcover. irardrvare canuot work without
softrvarc.

Tablc 3 addresses thc appropriatc
softrvare platlbrms requirccl to set-up robot-
assistcd aide. Thc findrngs have shorvn that
appropriate softrvare plattbrnis to set-up robot-
assisted aide arc very important and rcquired for
ru robot-assistcd aide to ftinction properly'. This
studlr slrpporlsGyebi, I-lanheide, and Cielniak
(2015)rvho affirmed that to usc robots elhctentll'
rir cducation. a number of softr.,'are platfomrs
needs to bc pr ovided to satisfu both teachr'rs'and
students' clcsire in tcaching and leaming of
i trrnptrtcr pr.ltmilrm i rrQ.
'i-!re rvay Forrvard

The issue of improving instructionai
cicliverJ in computer programming using an

riutonomous robot also cngages the issues of
icai-r,vorld problem solving, multidisciplinary
tcar-nlvork. and creative and critical thinking.
Building an actual robot, rather than
programming a simulation. rcquires lecturers
and instructors to in-imediately confront the non
i,Jcllity of' rcal-rvorld devices. and providcs
immodiate tccdback abclut the success or failure
of thcir ideas^ By having computer
educationlccturcrs and instructors work in
tcams, the course will encourage them to pool
tircir individual expertise, allows them to

\b1. 5. No. 1 pp i01-i10 2018 EE

sp:cialize on specific subtasks, and gives them
erpericnce in developing the intcrpersonal
skills to articulate and defend their viervs. but
ulrimately reach a consensus that is best for thc
group as a rvholc.

In summar.v" robotics rvould be an

cr celle nt tool for te aching computer
programming languagc and would be a

wi:icome idea if it is been tried out iir this part of
scuth-E,ast geopolitical zone in Nigeria.
I{owever, the art, science, and pedagogy of
teaching practrcal robotics rs stil1 ir-r its rnfancy,
and we are allpioneers in this flc1d.

Recommendation
1. The {rndings of thrs studl' sirouid be used

b-v the universitl'admrnistrators as guide

to provide ail thc lnstlxctionai rcsources.
softwarc platl'orms anci hardu'arc
frameworks to enhance computer
programming delir erv Thrs ts to
enablelecturers and instructot's in
constructing robot for eficctir e deltr ery'.

2. Scliool administrators sirould ensure

that adequatc instructior-ral faciLrties are

provided to evcry comprlt.r Laboraton,

to cnable students iearn and lnaster
sound programming skrlis

3 Parcnts" irost comtlunities and ,--,ther

r-najor stake irolders ol our cducation
should assists our Linir crsitiu-s by
donating some of the instructronal
facilities required for constructing
robot-assisted aide.

-+. Robotics education needs to be
intcgrated into computcr education
undergraduate curriculum to set the

stage and establish a pipeline for a trulv
tcchnologv-sa\rv)/ fbture for our future
generation.
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