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ABSTRACT

Our investigation into te 9 F FSOG 2F 9F NI & [Fy3dza 3S 9RdzOF (A2
Performance(Temple et al., 2015)yeveakd a statistically significant (p < 0.05)inverse

correlation between UPNG (i dzR E¢riy . €arning Language (ELL) backgramtsheir

overall academicperformance at the universityThis paper reports on a similar study,
conducted in Port Moresby National High Schom MayJune 2016 Survey data on the
a0dzRSyiaQ ftAy3adziaidAal ol O 3INE ME&English &ridBverdll § OK S|
academic saes, provided by the school administratiol\ series of ANOVAs and correlation
analyses conducted using SPSS, Zhowed a significant inverse correlation between the

& 0 dzR 8ge fz0Aset of English learnidyd) and theirEnglishbverall scores. Thesantlings

point to the adverseeffect of delayed AOq the result ofVernacularEducation (VEpolicy

practiced in PN@&om mid-1990supto 2013¢cona G dZRSy (1 4 Q LINE, ™a lenguageOe Ay
of instructionat postelementarylevels The results oboth gudiessupport thenotion thatthe

W/ NI ériad®lypbthesiSCPH) extend® secondanguage acquisitio(SLA)

Keywords:. Vernacular Education (VE), Second Language Acquisition (SLA), Age of Onset
English Acquisitio(AO), literacyCritical PeriodHypothesis (CPHPapua New Guinea

INTRODUCTION

Professionaéxpertiseis essential irecononic management, anbduman resource development

has beenrecognized as the crucial key to sustainable national grod®apua New Guin€aa

future success dependsfo U KS ljdzr ft Adeé 2F Alda KdzY.lOvertieb a 2 dzNDO
past two decades however, high school anduniversityd (i dzZRSy & a8 QF OF RSYA O LIS N.
been declining steadilyHonan 2003; Romanyshyn 2010; Unage 200&nple et al., 2015)

causing aracutedeficit of quality human resourcein all sectors othe economy.Thus,falling
academicstandards around the country have become a threat to national secantyfuture
development of Papua New Guin@his study aimed td¥ R A JthedzidQcauses ofthis
disturbingdevelopmentby answering the followingesearchquestions:
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1 Could Vernacular Education (VE) policy have contributed to the problem by delaying
the Age of Onset (AO) of learning English, a second language for most PNG children?
VE policy not only mandated teaching literacy in vernacular languages, but also
deliberately pushed back the AO of Englisarning this is why, undethe VE system,
most childrenfirst started learningEnglishat (and often after) adolescence

f Does the delayed AO Ol OKAf RNBYy Q& | 0Af AGe impade £ SI NJ
their general academi@rogres® As he issue ofwhether AQis a significant factoin
attaining proficiency in SLA is still hotly debatéatther research and analysis of an
expanded datdbase will help in solving the ultimate question:

1 Does the Critical Period Hypothesis (CPH) extend to Si&?uture success ofiodern
multilingualPapua New Guinedepends orhow wellits education systenaccomplishes
its main function:produdion of quality human resourcesThis functionalityis largely
predicated on governmentanguagepolicy, particulaty on early learning language
educationwhich must providethe students with themaster key to all knowledge;
proficiency in the language of instruction

LITERATURE REVIEW

Currently, there is a consensus on whether CPH extends to @iisong D.2014.Temple et
al., 2015) Most neuroscientistdelieve thatit does Penfield & Robert4959 Pulvermdiller&

Schumannl994 Hyltenstam& Abrahamssor2003 Schouen 2009 Vanhove, J. 2033 while

most TESOL pragsionals(MarinovaToddet al. 2000; Singletod995 Makoto 2010)and SIL
linguists(Foley 2015Litteral 2016 Petterson2016) argue that maturational constraintsn SLA
are highly questionable anchnnotbe proven.

Penfield and RobertexplainedOK A f RNBYy Q& ST F dWdnéudlagicalapvantatjeO |j dzA & A
young brains haverhich makeglirect learningfrom input possibleAt later ages of onset (AQs)

they claimed;t disappears; children becomemore analytical andbegin tolearnindirectly, via

their first language(1959) Recent researchHyltenstam& Abrahamssor2003 has revealed

that significant changesoccur in the brain around the time when language acquisition
outcomesbegin to differsystematially; this suggests a certain correlatitretween the twq

and begs the question: What is the neurobiological advantage that young brains have in
language learning?

THEORETICAL FRAMEWORK

Neurobiological Mechanismof Language Acquisition

All cognition(andthat includeslanguagelearning) is based ooommunicationbetween nerve

OStftasx 2y vy Senhdkyandtheltype dbdnieétionsttey make A nerve cell or
neuron communicates with other nerve cells through a ldngble called an axonAxons are

electrically activeHere is a drawing dfvo neurons connected by one of their axaifsg. 1):

53



The Proceedings of the Linguistic Society of Papua New Guinea Conference 2016 @ Ukarunip@, EHP P

axon (less than 1 mm to

'ﬁ’ more than 1 m in length)
<3 A
W . :
e | s
I e\\ : 4 .
b L L (1 - ) St
- - 3 \ > S o LWL
S -— dendrites receive { ] P
/’ ' synaptic inputs / e "
cell body terminal branches of peir s eC L & E =
axon make synapses on..___ %
target cells T

Fig. 1. Neural communication
From B. Alberts et al., Molecular Biology of the Cell, Fourth Edition: Garland Science 2@23,

Every nerve cell has three distinctive portions cell body, one axon, and several dendrites.
Axons (those nerve cell protuberances that transmit signals from one cell to anot@er)be
over 1 m long or over10 000 times as

long as the cell &dy is wide (Fig. 2)

hence, the needor faster connections. axon N NN

A

dendrites

Fig. 2. Axom can be thousand of times
longer than the somdcell body) width

cell

W

http://biology.stackexchange.com/questions/4408 body
2/canthe-dendritesof-sensoryneuronsbe-a-
meter-long

The speedf neurotransmissionbecomes
much faster if a segmentedinsulating
sheath coversthe axon allowing the
electricalsignal to jump oveits segments VU U
(nodes) as shown in Fig. 3:
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Fig. 3. Nerve signal jumping over sheath sets
https://www.britannica.com/science/myelirsheath

In a myelinated axon, the myelin sheath prevents the local current (small black arrows) from
flowing across the membrane. This forces the current to travel down the nerve fibre to the
unmyelinated ndes of Ranvier, which have a high concentration of ion channels. Upon
stimulation, these ion channels propagate the action potential (large green arrows) to the next
node. Thus, the action potential jumps along the fibre

as it is regenerated at each nodeprocess called fgl'l‘w""“\c ’-\
saltatory conduction. In an unmyelinated axon, the 1 Axon

action potential is propagated along the entire Nucléus\;' y
membrane, fading as it diffuses back through the \ /
membrane tothe original depolarized region (\)

i i i Schwann
(Encyclopeedia Britannica, Ihc. R ‘JJ

Fig. 4. Myelin sheatfiormation Axo"“‘lﬂ

http://mww.mhhe.com/biosci/genbio/enger/student/olc/a

|

rt_quizzes/genbiomedia/0644.jpg -
(C Q\.‘
Myelin is a &tty substance contained in the glial Myelin sheath

(Schwann) cells that wraps around many nerve fibers, forming an electrically insulating sheath
which increases the speed at which impulses are condualed. K S Y& St Ayl GA2y 27F
neurons is a physicghemical process in the brain in which glial cells wrap the axons of the

neurons with myelin (Hyltenstam & Abrahamsson 2003).
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Myelin sheathsprovide the neurons with nutritionand greatly mcrease their ability to conduct
electrical signals more rapidlgnd at longer cerebral distances. At the same timeowever,
these insulatingnyelin sheathsmake connections betweemeighboring neuronsincreasingy
more difficult.

The process ofnyelination
i Starts at the fetus stagdyy the age of 12 months, the primary sensory and motor areas
are myelinated.
1 Higherorder association areas of the cortex are myelinated much later, and it is in these
regions hat some neurons remain unmyelinated in adults.
1 The language areasound the Sylvian fissurayelinate after theprimary sensoryand
motor areas, but before the higherder association areas:

"Around puberty, all cortical areas, except perhaps thghbrrorder association cortices, have
reached their full level anyelination"(Pulvermiller& Schumanri994, p. 713).

Thus, the functions and effects ahyelin sheathsaare complex on the one hand, thegreatly
increase the speed of connections betweéistant neurons on the other,they insulate
neighboring neuronghus blockingconnections betweerthem. This is very important, because
language acquisition potential is dependent both the type and the speedof connections in
the cortical network

There are two types of cortical connections between neurons (Fig. 5)
1. Longdistanceconnections these are —
made viaapical dendritesandaxons
whichreach far from the cell body and
connect different cortical areasyhile A
2. Shortdistance connectionsthese ae senties
made viabasal dendriteswvhich transmit
Wi 20t OFLftaqQ G2 y

Spi
|, pine ()
7 | Synapse

Basal
dentrites

Fig. 5. Two types of cortical connections
https://images.google.com/imgres?imgurl=http%3A%2F%2Fopeni.nim.nih.gov%2Fimgs%2F512%2F262%2F3181796%2F3181796_L
Neurosci6-171-g004.png&imgrefurl=http%3A%2F%2Fwww.keywo
suggestions.com%2FYmFzYWwglGRIbmRyaXRIlcw%2F&docid=LYSJaCg6nlORWM&tbnid=
eBIXM%3A&vet=1&w=512&h=546&source=sh%2Fx%:
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Myelination speeds up londistance signal transmission through the axdmd,it also insulates
the axon fiber, inhibiting its ability to connewtith basal dendriteswhich are close to the cell
body, andwith local branches of the axortaxon‘®ollateral€ biavever,

Language Acqui si téCannectiBns Withietikedbm ngluacha! Ar e a s

Languageacquisition relies oW f 2d0rinéctidnsg A (G K A Yy languagde Yaresos tRe bHin
(See Fig. 6):

. NE Gare® Zontrol of muscles for speech productiand ability to comprehend
grammatical structures;

2 SNJY A @rgaS c@iprehension of speech sound$anguagé around the Sylvian
fissure

Communication between the still unmyelinated language areas in prepubescent brains is
largely shortdistance, via the basal dendrites (Fig. 5). Progressive myelination of these
language aras changes théype of cortical connections to londistance, which involves the
frontal lobe, responsible for the high@rder mental functions of logical thinking, problem
solving, emotional expression and creativity.

The arrows inFig 6 show how sigals from the visual and auditory cortices are processed
duringauditory/visual language perceptiandlanguageproduction(speaking or writing)

(b) Speaking a heard word

(a) Speaking a written word Motor cortex Wernicke's
area

Motor cortex Nernicke" =
v \..»:m.c’k,s Broca's area h =
area _ N : N

‘\‘*.‘1 v/

/w /
Visual Spoken',_, f
cortex words | \//

Auditory
cortex

Fig. 6 Auditory and Wisual signal processing
https://goo.gl/images/miBLMS
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The same areas of the cortexe involved in language acquisitiofefore myelination, the
ySdz2NEPya Ay . NRBROIFQa YR 2SNYAO1SQa | NBlFa FNB |
neurons so language is learned by direct input, through mere expositer their axons are
YeStAYFGSRXT I y3dz 3 Switthéjede@nkeuioh2withinYie Gakiguagd 4 ¥ W
areas areno longer able to make shedistance connectionsgnd language learning occurs via

the higherorder association areas the frontallobe. Those areas of the braame myelinated

much later in the processf maturation, with some neurons remaing unmyelinatedevenin

adults

In the past, the structure of the human brain could obé/studied during postnortems asthe

supply ofchiR NB y Q &for autdpsy hasialways beerscanty little was known about brain
development during adolescence. Until recently, it was thought that the brain was formed in

early childhood. Modern noinvasive brain imaging technologies, such as MagnetiorRese

Imaging (MRI), have revealed that the brain continues to develop after childhoodthahd

undergoes particularly radical structural changes during adolescehtfel studieshave
consistenly found that there is a steady increase white mattert in certain brain regionsn

childhood and adolescee (Blakemore &houdhury 2006).

Recent studies have also revealgtht myelination of languageelated areas occurs in two
stageg in infancy, and then again at adolescence:

1) At the age ofabout one ad a half yearscoinciding withthe rapid increase in
vocabulary development (Pujet al. 2006);
2) At adolescence, when there is a lateralized increasarenate fasciculugFig.7) ¢ the
GKAGS YFOGGSNI GNFXOhaszx fAY1AYy3D eft Gehphete] SQa |
(Schmithorst et al., 2002).
arcuate fasciculus

Fig.7. The Arcuate Fasciculus
http://wikivisually.com

Wernicke's area

The increasen white matter and decrease imgrey
matter? is caused by surge inaxonal myelinationduring this time. At adolescencea rapid
increase in white matter volume and density was obserpedticularly in the left arcuate

1 White matter iscomposed of bundles of myelinated nerve cell projections (or axons), which conmets/gray
matter areas (the locations of nerve cell bodies) of the brain to each other, and carry nerve impulses between
neurons.(Wikipedia)

2Grey matter (or gray matter) is a major component of the central nervous system, consisting of neuronal cell
bodies, neuropil (dendrites and myelinated as well as unmyelinated axons), glial cells (astroglia and

58



The Proceedings of the Linguistic Society of Papua New Guinea Conference 2016 @ Ukarunip@, EHP P

fasciculus the bundle of myelinated axons that conngtty & SNA 2 NJ 8 LJISSOK NXIA 2y
FYR LRadSNRAR2N | y3Idz 3K indlidatsgh rdoye defficierdt Shdgctiong SQa |
between them.

G¢KS YFGdz2NFGA2Yy 2F YeStAy Yreé O2y(iNRo4kdS G2 |
second languagé admits the Routledge Englopedia of Second Language Acquisiii@dl3,
p.149);taken in isolationfrom a multitude of other variables that affect SLA outcomesséhe
age-dependentstructural changes in the braio, indeedseem(l 2 & dzLJLJ32 NI G KS WONJ
hypothesis (CPHELPHstates that compared to adultschildren learn language be it first or

secondg effortlessly,directly, through mere exposuredue to thedifference inthe mechanism

of language acquisition in childhoodNeuronal communication within the language area$
pre-adolescent braind & adAff Ay (KS dhbredBtarice conndctiofs w2z RS X
neighboring neurong. KA a WI 3S | R @ lwighiageh SiduithBoll Eartguskye3darhidg
requiresconscious efforindlogical thinkingbecause the mechanism of language acquisition is

now based orlongdistance connedt 2 y & 6 A (i K2 NIKSNIW KIA BxiSddfloriiah 2 y | N.
lobe, conductedbidirectionallyvia the fully myelinatedarcuate fasciculug=ig. 8illustrates the

radical structural changesthat occur in thehuman brain in the course of its maturatioand
particularlyduringadolescence:

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2
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0.0

Gray

matter
volume
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Fig. 8 Decrease in grey matter volume and density in the process of maturation.
Source: National Institute of Mental Health, UCLA Laboratory of Neuro Ima

The decrease in grey matter at adolescence can be imguaby axonal myelinationwhich
increases white matter volume, thusdecreasingthe grey matter viewed by MRI. ndther

oligodendrocytes), synapses, and capillaries. Grey matter is distinguished from white matter, in that it contains
numerous cell bodies and relatively few nipated axons, while white matter contains relatively very few cell
bodies and is composed chiefly of leramge myelinated axon tract§Vikipedia)
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contributing factorcould be the synaptic reorgamition after puberty (Huttenlocher, 1979;
Bourgeois et al., 1994pue to synapse prdération, grey matter densityirst increase at the

onset of puberty andthen gradually decreasesfter puberty due to postpubescent synaptic
pruning (Giedd et al., 1999a; Gogtay et al., 2004). In other words, the increase in grey matter at
puberty reflects a sudden increase in the number of synapses. At some point after puberty,
there is a process of refinemerduch that these excess synapses are eliminated, resulting in a
steady decline in grey matter density.

The age factors, without questionpne of many thainfluence the outcomes in SLA. Yietthe
multilingual and multicultural society of Papua New Guinea, it is imperative to investiyate
extent to which it affectshigh school and universitiisdzR Sa¢adénrixperformance in order

to devebp an optimally eftient language educatiopolicy. We now know that there is a
gualitative changen the mechanismof language acquisitiomfter adolescence, which explains
why first language acquisition becomes impossible after puberty, while secorglidga
acquisition becomes increasingly more effortful with the process of myelination in the
Wi | y 3 dzl @8verhiNsB& Sciiimann 1994, p. 562). This study seeks to provide statistical
evidence to support or invalidate the hypothesis that CPH extem&tA.

STUDY AIMS & OBJECTIVES

This study airad to investigatethe effect of Age of Onset AO) of Engish acquisition orPort

Moresby National High (POMNAJ&¢hoola ( dzZRSyY a4 Q | O RiBedsu@d byBetIF 2 NJIY |
Term 1, 2016 English and overall awgrgperformance scoredVe also tried to determine

whether Age at LiteracAL)F FFSOG SR GKS & dzRSy (i & The efSddf 2 NI | Y (
Early Learning Language (EILY ( KS & dsdaBdb ghd &I@meritdNBeducatipryet

another major focus of hisstudy> ¢l & A1 S6A&S RSGSNX¥YAYSR o6& O
backgrounds with their academic scorésdisputably, orrelation does not imply causation;

however, we hope that another confirmation (or invalidation) of an inverse relationship

betweenAO andSLAmay contributeto the ongoing debate

MATERIALS & METHODS

At the beginning of May 2016ve conducted a survey FOMNATH (i dzR Saylyied@Ration
backgroundsusing a preested questionnairgFig.9). It had 8 straightforward and easyo-
answe questionghat took not more thanfive minutesto complete

Permission to conduct the survey was obtained frdfta POMNATH administration, securing
their full cooperation.Participation in this study wasntirely voluntary, andrniformed consent
was obtaned from each student The questionnaires were administeredusing purposive
convenience sampling

¢ KS &0 dzR S pailé s&radénticNsdorewhich included the continuous assessment and
examination scoresyere obtained from the school Academic Offi@arveyR I G 2y addzRS:
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early language education backgrounds were then matched with thedemic scores and
entered into Excel spreadsheetsdered according tgrades

¢tKS STFFSOG 2F SIFENIe fFy3da 3S SRdzOF GA:

You ae invited to participate in a collaborative research project conducted by the School of Humanities & Sc
Sciences and the School of Medicine & Health Sciences (UPNG). This study aims to help develop effective
education strategies for sustainable natardevelopmentThe success of this study depends on the accuracy ¢
your responses. We guarantee total confidentiaftyone of your personal information shared with us will be
disclosed in this study. Your participation, however, is entirely voluntary.

ANSWER THE EIGHT (8) QUESTIONS Bl

1. Please state your name & sname:

2. Gender: |:| Male |:| Female

3. Grade details
|:| Grade 11 (Arts) |:| Grade 11 (Science)

|:| Grade 12 (Arts) |:| Grade 112 (Science)

4. What is the first language that you spoke at home as a child?
|:|Vernacu|ar(givé KS f1Fy3dzr3aS yFYSOY XXXXXXXXXXXXXXXX

|:| Tok Pisin |:| English
5. At what age were you taught to read and write?
6. Where did you do your elementary schooling?
7. How old were you when you firsitarted learning English?

8. In what language did you first learn to read and write?
|:| Vernacuar |:| TokPisin |:| English

THANK YOU FORRTICIPATING IN THIS IMPORTANT STUDY!

Fig. 9.Sample of the Questionnaire used in the POMNATH survey

For correlation analysiso S 6 SSy a ( dzFOSs¢tiiotEQglish Ba#ning (AO) and their
academic performancgethe students were separated into 3 tegories based on theirAQ.
Thesecategories were: (atarlygroup (AO from1 to 5); (b)Normal group (AO from6 to 8); and
(c)Lategroup AO from9to 13).
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C2NJ O2NNBt I A2y | yI f &zt BiteradyS@AlY Sabdy theili acidR@iy 1 & Q
performance the students weralsodivided into 3 categories: (d&arlygroup (AL from 4 to };

(b) Normalgroup (AL from6 to 8); and (clategroup (AL from 9 to 13)

The SPSS version 20 for Windows was used for statistical analysis of the data. Descriptive,
correlaion and linear regression analysekthe matchup between ourdata sets were used to
explorethe strength ofpotential association betweethe & (i dzR 8@7AL/&IDand theirmean
EnglishOverall academic scores at the end of Term 1, 2016 academic year.

RESULTS & DISCUSSION
The information contained ifive hundred andtwelve (512) questionnairesvas coded and

successfully matchedith the respectiveacademic scoredormingthe final dataset The data
collectedwasdescriptive only and therefore explaih®w the current students perfored but
not why they perforned the way they dd.

Distribution of the results shosithat 85% (279 out of 330) of all Gradé& students and@7% of
the Grade 12 students (233 out of 304) participated in the study. Lower patiich by Grade
12 students was due to poor school attendarae the day of data collection, caused by the
UPNGstudent unrest at the timeThus,a total 0f81% 612/634) of the entire school population
took partin the study.

The averageacademic score for the grade 11 and grade 12 students were pooled and
analyzed. Thdistribution of the 512 scores is presented in the histogram in Big. 1

Histogram

&0 Mean = &8 21
SRd Dhaw. = T 851

™ N =512

7‘/—}\‘1

Frequency
8
L
o
_._*..-""
=

T T L T T
4000 50,00 0 .00 7000 BO00 S0 100 0 N
Average Score Academic Performance

Fig. 10Average Score Academic Performance

The data in Fig. 10 shows a normal distribution, with a mgastandard deviation) of 68.2 +
7.9%. The mode was 68.0% and range was 439.2%. The median was 68.4% and the
Interquartile Range (IQR) was 68.03.4%.
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All the studentsthat participated in this studywere educated under the/E policy, which
mandaed the use ofi KS OKAf RQa a¥ e @arning LshgudaeEL3.) While
the questionnaire contained a range of questions, this pdpeuses on theesults fromthree
independent variablesjge of Onset of English (AO), BhtlAge at Literag (AL).

Our variable of measurement, the dependent varialslewere the studentfdTerm 1, 2016
English anaverallscores.

Becausdheseindependent variablesvere categorical andhe dependentwere linear, weused
several series of ANOVAmdran aneta 6 Yon all ANOVASs to investigateet @variance of the
categories.For two of the three independent variable§AO and AL)divided into threegroups
(early/normal/late),we ran an Rest for significanceFortheA Y RSLISY RSy i @HtNRA I 6t S
test for significancevas performed Qur general findinggollow the Sample Description section
below.

SampleDescription

Gender Distribution
Gender distribution of the 512 students showsat 44% were female and 56% were male
students(Fig. 11). Thegenderparity index (GPJ)orfemale to male ratio obtained in the present
study, was 0.77 (44/56)This value (GPI 0.7i8)very low comparewith the values obtained for
the Philippines where thehigh schoolGPlis 1.17 (117 girlsto 100 boy$, the Cook Island&GPI
1.13), the Solomon Islands (GPI 0.92), and even with the overall average GPI for the Pacific
Region of 0.82Statistical Yearbook for Asia & the Pacific 2QINESCO Institute for Statisjics

Comparison of GPis both grade levelshowed a relatigly even gender distributigrwith
female students making u#2%of all Grade 1 students and a slightly greater percentage
(46%) of Gradel2 studentsffigs. 11A &
POMNATH Gender Distribution 11B). In grade 11 the GPI was 0.72

compared to 0.85 in grade 12.

Female,

® Female

m Male

Fig. 11 POMNATH Genddistribution (n =512)

63



The Proceedings of the Linguistic Society of Papua New Guinea Conference 2016 @ Ukaruniy@, EHP P

Gender Distribution POMNATH Grades 11 Gender Distribution POMNATH Grades 12

Female, Female,
116,42% ®m Female 107, 46% ® Female

Male, 126, m Male

m Male
Male, 163, 54%

58%

Fig. 13A. Gender in POMNATH Grades 11 Fig. 11B. Gender in POMNATH Grades 12

Early Learning Language (ELL) distribution
Figures 2 A& B show the early learning language backgrounds of POMNATH students:

Vernacular . _
12,4%__ POMNATH Grades 1 1. ELLdistribution POMNATH Grades 12 ELL distributior

V7, 3%

Tok Pisin,
20,7%

M English m English

M Tok Pisin ® Tok Pisin

® Vernacular ® Vernacular
Fig. 12A. ELLs in Grades 11 Fig. 12B. ELLs in Grades 12

When the 512 students were distributed according to their ELL backgrounds, 82% (418/512)
listed English, 15% (75/512) listed Tok Risid 4% (19/512) listed vernaculawhat could be

the major reason, athe height of the Vernacular Education policy in PNG, for 82% (418/ 512)
of all the students in our present study to have listed English as theirFrLifore detailed
analyses of the datahe students in grades 11 and 1fere distributed according to tleir ELL
backgroundsThe data obtaineds presented irFigs 12A & B.Together with he extremely low

64



The Proceedings of the Linguistic Society of Papua New Guinea Conference 2016 @ Ukarunip@, EHP P

numbers of students with Vernacular ELL backgroudds (12/279) in Grades 11 an®%
(7/233) in Grades 12these numbersmight indicate lower competitiveass of students with
Vernacular ELL backgrounfds entry into the POMNATHbut they couldalsoreflect the more
general cultural and demographic trends in urban populatiofise smaller percentage of
students with TokisinELLIn Grades 117%o0r 20/279)as compared to Grades 12, where they
make up24%(55/233) might be indicative offalling levels of competitiveness of students with
Tok Pisin ELL backgrounds

Home Language
Data on the home language backgrounds for the 512 students indicated that 6/¥5132)
listed TokPisin, 19% (98/512) listed English and 14% (73/512) listed Vernkaglat3A & B
show thedistribution of home language backgroun@snongstthe studentsin Gades 11 and
12, respectivelyln both grade leveldwo thirds of thestudents were nativeTokPisin speakers,
while aboutl/3 of them listed Vernacular arieinglish as their home language.

Home Language POMNATH G rades11 Home Language POMNATH Grades 12

English, 57,
20%

M English = English

m Tok Pisin m Tok Pisin

" Vernacular e
Tok Pisin, ® Vernacular

155, 66%

Tok Pisin,
186, 67%

Figs. 13A & B Home langage backgrounds of students inr@les 11 andl2

Ourdatashowedthat 67%o0f POMNATH studentame fromTokPFisin backgroundsHowever,

although 199498/512) of thestudentst A 8 1 SR WOy It AAKQ Ilyfewdfta&dh NJ K2 Y
(<1%) werggrew up in Australial he relatively large number of students who listed English as

their home languagenay be explainedypthe fact that most POMNATH students came from

GKS WYSt aAy3a LIFEJ ®);ienigh alsd NdithatvenN@ssdentsom
vernaculamackgroundsucceeded in gaining entrance ROMNATH.

Locati on olémemstaryischeolng s 6 e
Even thaigh ®me POMHATHstudentsin our sample diccome from other Provinces in PNG

our results show thathey had overwhelmindy attended elementaryschools inPort Moresby
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(National Capital District). These cohoa make up 1% and 70%of student populatiors in
Grades 11 and12, respectively Among the other cohortsCentral and Morobestudentsare
relatively morerepresented,but no group reaches evet of thestudent population ireither
gradelevel (Figs. 14 A & B):

POMNATH Grade 1 1sby location

352251 g4

197

HAUS H AROB B CENTRAL W ESP mEHP B ENGA mGULF
B JIWAKA B MADANG B MANUS = MOROBE B NEW IRELAND ® ORO M OTHER
POM m SHP 1 SIMBU WESTERN WHP

- A

Fig. 14A. Distribution of student® LINR @AYy OS&a Ay
POMNATH Grades 12 by location

032142 o
°

163

mAUS = AROB = CENTRAL mESP = EHP ®ENGA

mGULF B JIWAKA B MADANG u MANUS u MOROBE ® NEW IRELAND

= ORO ® OTHER POM u SHP n SIMBU WESTERN
WHP ENBP MILNE BAY WhNap

Fig.14. ® 5A&aGNAROodziA2YyY 2F aic
DATA BY LOCATION KE¥AUS; 2=AROB; 3=CENTRAL; 4=ESP; 5=EHP; 6=ENGA; 7=GULF; 8=JIWAKA;

9=MADANG; 10=MANUS; 11=MOROBE; 12=NEW IRELAND; 13=0ORO; 14=0THER]G6ESHR)M;
17=SIMBU; 18=WESTERN; 19=WHP; 20=ENB; 21=MILNE BAY; 22=WNB
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ANOVAs & CORRELATIONS

- BetweenAge of Onset (AO) & Academic Scores
For more detailed statistical analysise 512 studentswere separatedinto 3 categoriesbased

on therr Ageof Onset of Bglish learning (AOJa) Early (15 year9, (b) Normal (68 yearg and
(c)Late (913 yeary. 38%of the studentg195/512)were inthe early category, 51% (261/518)
in the normal categoryand 11% (56/5129 in the late category.

OneWay ANOVA was edto determine the extent ofariancein the mean English an@verall
Scores for Term 1, 201ltetween the threeAO groups Fig 15 shows the mean English and
Overall Academic Scorebtainedby each of the three AO groupBhe mean English scores for
the Early, Normal and Lateategorieswere 72.84 67.34 and 61.46 respectively a slightly
more balanced, bustill significant variatiorwas observedn overall performance:

74

—_p W English score W Overall score

Mean score

Early (1-5) Normal (6-8) Late (9-13)

Fig. B. Mean English and Overall Academic Scores for the 3 catego

Multi variant analysi®f the data obtained showed statisticallysignificant inverse correlation
betweenthe Age of Onset of English learning AO groupsndmeanEnglish as well a®©verall
mean scoregFigs. 18 and bB; Table 1).
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70.009

Mean of English score

60.00

T T
eorly nermal

a0 groups

Fig. 13\. MeanEnglish Scores lthe 3 AOcategories

70,00

69.007

68.00=

67.007

Mean of Average Score

66.00—

B5.00—

T
early

T T
normal late

ao groups

Fig. 1B. Mean Overall cores bhe 3 AOcategories

Table 1: MULTIPLE COMPARISODEpendent Variable: English score

(1) age group(J) agegroups Mean
Difference {J)

normal
late

early
normal

Scheffe

late

early
late
normal

normal
early at
ate

early
normal
late

Bonferroni

early
late
normal

5.24350
11.19670
-5.24350
5.95320
-11.19670
-5.95320
5.24350
11.19670
-5.24350
5.95320
-11.19670
-5.95320

Std. Error Sig.

.90513
1.44975
.90513
1.40826
1.44975
1.40826
.90513
1.44975
.90513
1.40826
1.44975
1.40826

*. The mean difference is significant at the 0.05 level.

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

95% Confidence Interval
Lower Bound Upper Bound
3.0214 7.4656
7.6376 14.7558
-7.4656 -3.0214
2.4960 9.4104
-14.7558 -7.6376
-9.4104 -2.4960
3.0694 7.4176
7.7145 14.6789
-7.4176 -3.0694
2.5707 9.3357
-14.6789 -7.7145
-9.3357 -2.5707
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Since the variance between the mean English scores of the AO groupsgivigssignificant, we

ran the parametric (Pearsotest. Table 2) and nonparametric

(Spearm@miho: Table 3

correlation analyses to determine the strength of association between them

Table 2. Parametric test of the correlation between AO and mean Bhgicoreg

English score
Pearson Correlation 1
English score  Sig. (2tailed)

N 512

Pearson Correlation -0.348"
agegroups Sig. (Zailed) .000

N 512

**_ Correlation is significant at the 0.01 level {@iled).

agegroups
-0.348"
.000

512

1

512

The Pearsoncoefficient of correlationr =- 0.348 showed a statistically significan{p <0.®@1;
two-tailed)inverserelationshipbetweenthe! h | yR aiddzRSydaQ 9y 3afAak

The ronparametric correlation analysialso showed statisticallgignificant (p<0.001; twe
tailed) inverse correlationSpearman rho =0.349 betweenthe AO and English performance.

Table 3. Nonparametric test of correlation between AO and mean English sc

o Correlation Coefficient 1.000
_; English score Sig. (2Zailed) )

c N 512

£ Correlation Coefficient -0.349™
® agegroups  Sig. (2ailed) .000
& N 512

**_Correlation is significant at the 0.01 level {@iled).

English score agegroups

-0.349"
.000
512
1.000

512

Confirmation of the fatistically significant inverse correlation between the Age of Onset of
English learningand the degree of proficiency inSLAis strong scientific evidence that
invalidates our H. Therefore we mustreject it andaccept the alternate hypothesis {Hvhich
states that there isa statistically significant correlation between these variablégus, the
results obtained in the present study stronglypportthe idea of CPHeffectsextendng toSLA

- BetweenAge atLiteracy (AL) and English scores, andOverall Scores

In order toassess the degree of variangeS i 6 SSy (1 KS

4 ( dzR SLyanditesr | 3 S

mean Englisti Overall scoresthe 512 studentsvere separatednto 3 groups(Early, Normal
and Late) Thegroups were (a) Early those students 118/512; 23%)that learned to read and
write between the ages of 4 and ) Normal those studentq313/512 61% that learnedto
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read and writebetweenthe ages ob and8; (c)Late those studentg81/512, 16%) thatlearned
to read and write between the ageof9 and 13 years.

The English and overall scores for the three groups were compared@sa@/ayANOVAThe
results obtained are presented iRig. B. The WarlyQgroup did better thani KS  WyagdNX | f Q

YateCyroups.

B English score  m Overall score

b
n
3

~

[ 724
697 659
683
_ 65.8
“1 625
ol
® 4 . "

Early | (4-5) Normal (6-8) Late (9-13)

Mean score %

Fig. 16 Mean Endjsh and Overall scores for the early, normal and lakegroups

Summary of the ANOVA results for the three groups is present@ebie 4. The results showa
statistically significant variance betweend within the AL groups in their means for both
English and Overall Average scores.

Table4: Variation between mean EnglishAverage scores between/within A groups

ANOVA
Sum of Squaresdf = Mean Square F Sig.

Between Groups4787.509 2 2393.755 25.292 .000
English score Within Groups 48173.991 509 94.644

Total 52961.500 511

Between Groups725.523 2 362.761 6.000 .003
Average ScorWithin Groups 30775.083 509 60.462

Total 31500.606 511

For more detailed stastical analysis of the dat®ostHoc (Bonferroni) testvas performedThe
resultsobtained are presented ifiable5 below The results obtained wereonsistent with the
ANOVA results (Tabg, both showingstatisticallysignificant variation in mearscores
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between the three A groups. Theariation inthe meanscoresbetween the groupss further
illustrated graphically in Figs. AGand 1®.
Table 5 Results of PosHoc test (Bonferroni)

Multiple Comparisons

Bonferroni

Dependent ()AL (J)AL Mean Std. Error  Sig. 95% Confidence Interval

Variable groups groups Difference Lower Bound Upper Bound

()

g carly normal 3.61320  1.05093 .002 1.0890 6.1374

2 late 9.95920  1.40375 .000 6.5875 13.3309

< normal early -3.61320 1.05093 .002 -6.1374 -1.0890

5 late 6.34599 121278 .000 3.4330 9.2590

W late early -9.95920 1.40375 .000 -13.3309 -6.5875
normal -6.34599 1.21278 .000 -9.2590 -3.4330

S early Normal 145634 83997 251 5612 3.4739

A late 3.88161 1.12198 .002 1.1867 6.5765

o normal early -1.45634 .83997 251 -3.4739 5612

g late 2.42526  .96934 .038 .0970 4.7535

:% late early -3.88161 1.12198 .002 -6.5765 -1.1867
normal -2.42526 .96934 .038 -4.7535 -.0970

*, The mean difference is significant at the 0.05 level.

7250+

70.007

67.50

Mean of English score

65.00

62,50

70.00

69.00

68.00-

67.00

Mean of Average Score

66.00-

65.00

T
early

T
normal

age at lit groups

T
late

age at lit groups

Fig16A. Mean Englis scoresby AL group
variance

Fig. 1. Mean Overallscoresby AL group
variance

Sincethe variance between the mean English scores of thgrAups was highly significant, we
ran the parametric (Pearsoable6) andnonparametric (Spearmarho: Table 7 correlation
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analyses to determine the strength of association between th&he Pearson coefficient of
correlation, showed statistically significant (p <@.ptwo tailed) inverse correlation (r<294)
between the AL groups and English scereSimilar relationship was obtained for the non
parametric analysis (Spearman rhe3s293; p<0.01, two tailed).

Table6. Parametric correlaibn between English scores byLAyroups analysis

ALgroups English scor
PearsonCorrelation 1 -0.294"
Sig. (2tailed) .000
Algroups umofsauaresand q6355 946719
Crossproducts
Covariance .384 -1.853
N 512 512
Pearson Correlation -.294" 1
Sig. (2tailed) .000
English score Sum of Squares and -946.719 52061 500
Crossproducts ' '
Covariance -1.853 103.643
N 512 512
**_Correlation is significat at the 0.01 level (2ailed

Table7: NonParametriccorrelation between English scores byLAyroups analysis

{ LIS NI yQa NXK2

Correlation Coefficient 1.000 -0.293"
ALgroups Sig. (2tailed) . .000

N 512 512

Correlation Coefficient -.293" 1.000
English score Sig. (2tailed) .000 .

N 512 512

** Correlation is significant at the 0.01 leveltgled)

Thus, everthough the strength of associatiobetween the AL and English proficiencwas
slightly weakerthese resultshowa significant inverse correlation and, thusyalidate our H;
therefore, we must reject it and accept the alternate hypothesis) (Which statesthat a
significant correlatiortoes, infact, existbetween these variables.
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Linear regression analysi§he slopes of the regression lin€sgs17A and 17B), showa degree

of inverse correlation between Age at Literacy and academic performance. Admittedly, the
correlation between the age diteracy and English scores, represented by steeperslope of

the regression lindin Fig. 19A) is greater, but the correlation between the age at literacy and
0KS a0dzRSydaQ 20SNIff

YSI Yy TaeSefiNdhgsalsd apealr tb & 2

supportthe idea of CPHeffectsextendng to learning literacy.

English score
[ O Cbserved
100004 Loy

]
L

o oo

54 © © oo oo CoND

T U U
14 20 2t

age atlit groups

Fig.17A.English scores biL groups

Average Score

100,007

lug

Ly

5000

0009

Loy

Fig.1'B.Overall scores by IAgroups

T T

20

age at it groups

O Cbserved

- BetweenEarly Learning Language(ELL) and Mean Academic Scores

Of the 512 students thaparticipated in this study419 82%) indicatedEnglish as theiearly
learning language (ELL), which implikat they learned literacy in Englishihe fact that ®
many of them got admission into POMNATHH a significant indicator of theirigher

competitiveness

Just over 149%{74/512) of the total number of students indicated ok Pisin as their ELL.
compared tojust 3.7% 19/512) that indicatedVernacularas theirELLThe mean scores of the
students in the three ELL groups are presented-iml18 below. The mean English scomd
students with English ELL baground washigher than those with TokPisand Vernacular ELLs
Statistical analses of the data using ANOVA indicated statistically significant differences

(p<0.001) between thethree groups.
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Fig.18. Overall & lglish mean scores by ELL groups

The resultsobtained for the Post Hoc tester Variance in Englh scores by Eldroups are
presented inTable8. No statistically significant difference (p = 0.722) wasested between
the TokPisinand Vernacular ELL groups

Table8. Post Hoc tests: f&ance in English scores by ELL

Multiple Comparisons

Dependent Variable: English score

*. The mean difference is significant at the 0.05 level.

() Early  (J) Early Mean Std. Error  Sig. 95% Confidence
Learning Learning Difference {J) Interval
Language Language Lower Upper
Bound Bound
English TokPisin 4.46307 1.26315 .002 1.3621 7.5641
Q@ Vernacular  6.54415 2.34968 .021 7758 12.3125
"'g TokPisin English -4.46307 1.26315 .002  -7.5641 -1.3621
3 Vernacular  2.08108 2.57635 722 -4.2438 8.4059
Vernacular English -6.54415 2.34968 021  -12.3125 -.7758
TokPisin -2.08108 2.57635 722 -8.4059 4.2438
. English TokPisin 4.46307 1.26315 001 1.4291 7.4971
S Vernacular  6.54415 2.34968 017  .9004 12.1879
:}_) TokPisin English -4.46307 1.26315 .001 -7.4971 -1.4291
S Vernacular  2.08108 2.57635 1.000 -4.1071 8.2693
ol Vernacular English -6.54415 2.34968 017  -12.1879 -.9004
TokPisin -2.08108 2.57635 1.000 -8.2693 4.1071




